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At an Around the Practice® program hosted 
by CancerNetwork®, experts and patients 
spoke about the treatment of HER2-

expressing metastatic colorectal cancer (mCRC). 
The discussion was led by John H. Strickler, MD, 
a medical oncologist and associate professor of 
medicine at the Duke Cancer Center in Durham, 
North Carolina.

Panelists included Tanios S. Bekaii-Saab, MD, 
FACP, leader of the Gastrointestinal Cancer Pro-
gram, medical director of the Cancer Clinical 
Research Of! ce, and vice chair and section chair 
for Medical Oncology in the Department of 
Internal Medicine at the Mayo Clinic in Phoenix, 
Arizona; Deanna A. Grif! e, MSN, AGNP-BC,
RN, OCN, a nurse practitioner working in 
gastrointestinal medical oncology at the Duke 
Cancer Center in Durham, North Carolina; 
and Elle Charnisky, a patient advocate from St 
Louis, Missouri.

The Typical Case of mCRC
STRICKLER: Could you provide a brief overview 
of mCRC? What does the typical patient with 
this disease look like in your clinic, and how are 
they diagnosed?

BEKAII-SAAB: With screening, there has been a 
downward trend in [the number of] older patients 
with CRC, but that has not been the case with 
younger patients, among whom there’s been a 
surge. Although this remains mostly a cancer of 
older patients, there’s been a disproportionate 
increase in younger patients over the last 10 or 
20 years. 

Family history and genetics account for about 
15% to 20% of all patients with mCRC; most 
patients have no genetic link to their cancer. 
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[However], we recently published a pa-
per suggesting that in about a quarter of 
patients who would not [be selected for] 
genetic testing according to guidelines, 
we do detect [genetic indications], and 
so universal testing for genetic predispo-
sition should be implemented. 

CRC is preventable for some patients, 
and [for them] a colonoscopy is the best 
way to diagnose early or even prevent 
CRC by excising the affected polyps. 
Most patients present with a symptom 
relating to the early stages [of the dis-
ease]: usually either bleeding, a change in 
bowel movements, or melena—digestive 
blood that appears black in stools. Some 
patients present [with these symptoms] 
just after the screening colonoscopy that 
!nds the cancer. For mCRC, which affects 
more than 50,000 US patients a year, those  
diagnosed typically present with symp-
toms depending on the organ affected: 
either the liver, lungs, or elsewhere. 
[Patients usually experience] a drop in 
hemoglobin counts, abnormal liver func-
tion [enzyme levels], weight loss, loss of 
appetite, and the typical changes in bowel 
movements.

The Patient Perspective in 
Young-Onset CRC
STRICKLER: Elle, how did you know 
something was wrong? How did you 
know you needed to see a doctor?

CHARNISKY: The first symptom I 
noticed was a mucous discharge when 
I went to the bathroom, which was 
sometimes tinged with blood. Having 
had my son a little more than a year prior, 
I thought [these discharges might be due 
to] internal hemorrhoids or something 
like that, and my primary doctor agreed. 
I did contact her as soon as I noticed, 
and she said I was more than welcome to 
see a specialist at any time. I didn’t feel a 
specialist was necessary because I felt the 
cause was probably internal hemorrhoids 
or something like that. 

The discharges never went away for 
any signi!cant length of time. There 
were also times I noticed dark red blood 

in the stool, and then [I began to have] 
constipation, which is unusual for me. 
This is what made me assess how long 
it had been since those initial symptoms. 
After realizing that the symptoms had 
never gone away, I !nally decided to see 
a specialist, and that’s when [the cancer] 
was detected.

STRICKLER: How did you educate 
yourself about the disease? Was it easy 
for you to !nd resources? Where did you 
seek information?

CHARNISKY: Initially I searched online 
and found some very sobering statistics. 
[However], I realized soon that those were 
outdated, as well as unnecessarily grim 
and discouraging [given] the advances [in 
treatment] that happen every year. The 
place I got the most valuable information 
was Facebook, actually. There was an 
online community—a Facebook group—
that provided a wealth of information. 
So many people [in the community] are 
willing to share their experiences. It’s just 
so valuable to hear from people who have 
lived through the disease. [The Facebook 
community] was Colontown. There’s also 
a new one emerging called One Cancer 
Place, led by Erika Brown. She was the 
founder of Colontown.

HER2-Positive mCRC
STRICKLER: What is the prevalence of 
HER2-positive mCRC? How is it de-
tected in the clinic?

BEKAII-SAAB: HER2-positive mCRC is 
a rare subtype of this disease, affecting 
about 3% to 4% of patients. HER2 expres-
sion usually occurs on the left side of the  
colon—the descending colon, the sig-
moid colon, and the rectum.

[When considering HER2-positive 
CRC], it’s important to consider the 
presence or absence of another common 
mutation in colon cancer called RAS 
mutation. HER2 expression is not mutu-
ally exclusive with RAS mutation, which 
means that there’s also a chance of RAS 
alterations when you see overexpression 
of HER2. [The presence of RAS mutation] 
changes the optimal treatment; it affects 

the selection of certain therapies, such as 
HER2 inhibitors, and the exclusion of 
other therapies…such as EGFR inhibitors. 

Importantly, 80% of HER2-ampli!ed 
tumors are within the RAS wild-type 
genotype of CRC, and 20% are in the 
RAS-mutated group, which has signi!-
cant implications. We do not yet know 
whether HER2 overexpression has any 
prognostic implications—any implica-
tions on the aggressiveness of the cancer. 
This is being studied. But we know  
that it favors certain therapies and  
excludes others.

STRICKLER: How was molecular testing 
done in your case, Elle?

CHARNISKY: My initial oncologist had 
biomarker testing done. Two different 
tests were performed, which was his 
standard procedure. I’ve [since] learned 
that this is not the case for everyone’s 
oncologist, so I’m very grateful for that.

STRICKLER: How were the results  
explained to you?

CHARNISKY: It was noted that I had a 
HER2 ampli!cation [and that it] might 
open options down the road. I don’t think 
my oncologist was very familiar with 
what that might look like or what those 
options were.

STRICKLER: How should we as clini-
cians explain these tests to our patients? 
How should we explain the results?

GRIFFIE: It’s challenging and complex. 
It’s important to let patients know up front 
that this is a rapidly evolving !eld and that 
we have a rapidly evolving understanding 
of the disease and the treatment options. 
A 1-stop-shop education session [isn’t 
suf!cient]; the conversation happens 
over time. I give the most pertinent 
information, [including] information 
about microsatellite instability and what 
it means regarding treatment. 

It’s also important, especially when we 
get these tests up front, to explain that 
[the results] may not impact treatment 
today but will add to our options in the 
future. It’s important to let the patient 
know that our best evidence is in those 
frontline therapies, and [beyond that] 
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we’ll need to customize treatment to 
meet their needs. [Any patient’s] cancer 
is not necessarily like their friend’s or 
neighbor’s cancer.

I strongly encourage patients not to 
[rely on] random Google searches, and 
to [share with us] any resources they 
encounter that seem unusual. I send 
patients to the CRC page maintained by 
the American Cancer Society and to the 
National Comprehensive Cancer Net-
work website, [both of which] are vetted 
and up to date. It’s important for nurse 
practitioners and physician assistants, 
who tend to be more able to answer 
direct questions from the patient, to 
examine online resources together [with 
the patient] and decide which are reliable 
[and relevant].

USEFUL PATIENT RESOURCES

• Colorectal cancer page from 
the American Cancer Society: 
cancer.org/cancer/colon-rectal-
cancer.html

• Treatment guidelines from the 
National Comprehensive Cancer 
Network: nccn.org/guidelines/
category_1

• Colontown: colontown.org/
colontown-on-facebook/

• One Cancer Place: 
onecancerplace.org/

Barriers to Optimal Treatment
STRICKLER: What are the barriers to mo-
lecular testing? How can we address them?

BEKAII-SAAB: The !rst and most import-
ant barrier is education, not only for care 
providers…but also for patients. Patients 
are sometimes their own best advocates; 
they themselves often ask about testing. 
Part of the [necessary] education for 
providers is to emphasize the importance 
of HER2 overexpression when deciding 
the best path forward for the patient. 
[For example], the presence of HER2 

overexpression excludes [the possibility 
of treatment with] the EGFR inhibitors 
cetuximab [Erbitux] and panitumumab 
[Vectibix]. Most HER2 ampli!cations 
occur in the presence of RAS wild-type 
phenotype, which is usually treated with 
EGFR inhibitors. These inhibitors can be 
quite toxic; they can affect quality of life 
[QOL], they’re costly, and they’re frankly 
unnecessary in this setting. That’s one of 
the reasons we need to educate our peers 
about the importance of [HER2] testing 
when deciding what’s best for patients.

The second barrier is cost; many of 
these tests are not fully covered. We have 
recently [seen some improvement in this 
area]. I remember the days when it was an 
incredible battle to get the test covered, 
involving [a lot of] paperwork, and trying 
to get companies to help us. Part of the 
[necessary] education is informing our 
physicians, especially those in smaller 
practices, that many of these tests are now 
covered and are important when planning 
treatment. In fact, one can make a strong 
case that an [initially] expensive test [can 
lead to] reduced costs [by eliminating 
the need for] the more expensive and  
toxic drugs.

We [need to] remove these barriers 
in education and cost. These are the 2 
most important barriers to widespread 
testing, and [their removal would allow] 
clinicians to help patients better trace 
their journey through treatment.

Frontline Treatment
STRICKLER: How do you choose !rst-
line treatments for mCRC? What are the 
common adverse effects and toxicities of 
the various options?

BEKAII-SAAB: The landscape of mCRC 
continues to become more complex, which 
is great because it means more options  
for patients. 

Many elements help decide what type 
of treatment is best. [Clinicians have to 
account for] age, comorbidities, and other 
illnesses. Older patients, for example, 
don’t tolerate or bene!t from aggressive 
treatment. Younger patients do bene!t 

[from these aggressive therapies], but it’s 
important to remember that youth isn’t 
just [an invitation] for punishment. As 
oncologists, we sometimes forget that [the 
advantages of youth] don’t mean we have 
to punish the young. Many good strate-
gies to tone the treatment down can help  
patients navigate aggressive treatment. 
How much is too much? [It’s important 
to have] good discussions with patients 
[so they can understand] the impacts [of 
various treatments] on the rest of their 
lives. That’s the most important aspect 
of our work: patient autonomy. 

It’s also important to have the relevant 
genetic elements available from day 1. 
I [always] want to know if the patient 
is a candidate for a VEGF inhibitor or 
an EGFR inhibitor. Which side is their 
cancer on? What’s the genetic pro!le of 
their disease? Do they have RAS muta-
tion? [RAS mutation] automatically ex-
cludes the possibility of EGFR inhibitors. 
Also, certain subtypes of RAS mutations 
are important in the planning process. 
Several trials are examining these new 
KRAS G12C inhibitors called adagrasib 
and sotorasib [Lumakras], [which may 
be effective] in combination in the sec-
ond- and third-line settings for about 
2% of patients. That’s a target we now 
know to be relevant in this disease. BRAF 
mutations would also exclude EGFR 
inhibitors and [wouldn’t favor] HER2 
treatment in the rare patient with HER2 
ampli!cation [as well]. 

In terms of the chemotherapy back-
bone, there’s been about 20 years 
of argument over the most optimal 
[choice]. As it turns out, they’re all 
about the same [in terms of ef!cacy]. 
You choose the backbone based on the 
available trials and, more importantly, 
what the patient desires. [For example], 
if the patient is a golfer, or a pianist, or 
a guitarist, clinicians should avoid oxal-
iplatin [Eloxatin] [to minimize the risk 
of] neuropathy. Irinotecan [Camptosar], 
[meanwhile], carries the risk of diarrhea, 
[and so] for patients who already have 
issues with diarrhea, it may not be the 
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best treatment option. They’re all rela-
tively equivalent [otherwise]. For some 
patients, we administer the full-blown 
treatment regimen of all 3 drugs: irinote-
can, oxaliplatin, and 5FU [!uorouracil]. 
I’ve used [this regimen] more and more 
in younger patients—those younger than 
70 years—because we now know it’s not 
necessary to expose patients to more than 
4 months of chemotherapy. I say 3; some 
say 4. [I tell my patients that] we’ll treat 
them with strong induction chemother-
apy for 3 months in hopes of achieving 
maximum results and then tone it down 
to [only] oral capecitabine plus VEGF 
inhibitors. We have overwhelming data 
now showing that induction chemother-
apy beyond 3 to 4 months achieves little 
aside from increased toxicities. I also like 
the concept of a holiday…[because] we 
know giving patients a holiday—[that is, 
a break from treatment]—after 3 or 4 
months of aggressive treatment does not 
affect outcomes. Patients have families 
and vacations; they want to live their 
[normal] lives. We [therefore] have to 
plan treatments that extend life while 
preserving QOL. 

Also, a subgroup exists of about 2% to 
3% of patients with high microsatellite 
instability. Most of these cases are in a 
Lynch syndrome setting, but many others 
are somatic—[that is], random. These 
patients respond beautifully to immuno-
therapy using an agent called pembroli-
zumab [Keytruda]. Many of them, even 
with metastatic disease, are cured [using 
immunotherapy] without ever seeing 
chemotherapy in their lifetime. 

That’s why it’s so important to have all 
these elements available to us from day 
1 so we can "gure out [the optimal treat-
ment]. This landscape is growing richer as 
more [genetic] alterations are uncovered. 
That’s why it’s becoming complex, but I 
like complexity because, as I said, it gives 
our patients so many more options.

STRICKLER: Elle, when you were ini-
tially diagnosed, what did you receive? 
What were the adverse effects?

CHARNISKY: It’s been a little more than 

6 years since my initial diagnosis. I was 
put on FOLFOX [leucovorin calcium, 
!uorouracil, and oxaliplatin] initially, 
and I experienced neuropathy [and] 
nausea. Part of the information I found 
in the online community revolved around 
long-term neuropathy effects from oxal-
iplatin, [and] community members were 
also sharing results from a conference 
indicating that any more than 3 or 4 
rounds of oxaliplatin don’t seem to 
make a difference long-term. I decided 
to stop [treatment] after 6 rounds, which 
was against my oncologist’s wishes. His 
standard [protocol] was to administer 12 
rounds of [FOLFOX] if it’s tolerated. I 
don’t know whether I would’ve tolerated 
12 rounds or not, but I chose to stop after 
6. I’ve never regretted that decision at all, 
especially given that my path [revolves 
around] HER2 positivity. I [often] share 
this story with other patients. 

I was also on irinotecan for a time—I 
believe as part of FOLFIRI [leucovo-
rin calcium, fluorouracil, irinotecan  
hydrochloride]—but I only received 1 
or 2 rounds. I didn’t like the [associated] 
diuretic-type diarrhea. There was a wa-
tery feeling throughout my body which I 
didn’t like. I was also on Avastin [bevaci-
zumab], which prevents scabs from doing 
their job, basically. [My wounds] would 
scab over, and then the scab would fall off 
[without] any healing. That was unpleas-
ant. It’s not completely unmanageable, 
but it’s noticeable.

STRICKLER: How should physicians 
select patients for anti-HER2 therapies?

BEKAII-SAAB: First, what Elle has just 
discussed is exactly what clinicians must 
always be aware of. We do often under-
estimate those key toxicities, which end 
up limiting the patient’s QOL. 

That’s why it’s important to  
understand the role of HER2-positive 
colon cancer…and [the potential ben-
e"ts of] HER2-targeted therapy. A few 
combination therapies…[involving 
active agents] are approved for other  
indications but not for CRC. These agents 
include trastuzumab [Herceptin]—a 

monoclonal antibody commonly used 
in breast cancer, gastric cancer, and now 
HER2-positive colon cancer—as well 
as lapatinib [Tykerb], an oral tyrosine 
kinase inhibitor [TKI] that attacks the 
receptor from within the cell. Lapatinib 
is a HER2 inhibitor that also hits EGFR, 
and so its toxicities are not the typical 
HER2 toxicities—it [can cause] a rash 
or diarrhea. Some of these can be quite 
bothersome, but [the drug] has roughly 
a 30% response rate, and the work done 
by our Italian colleagues [showed this to 
be] the "rst valuable proof-of-concept 
targeting HER2-positive CRC.1

Two other [active agents] are trastu-
zumab and pertuzumab [Perjeta]. They’re 
both [adequate monoclonal antibodies], 
and they’re both approved for breast can-
cer. They haven’t shown much activity [in 
combination] in gastric cancers vs trastu-
zumab alone, but in CRC, a [phase 2] trial 
called MyPathway [NCT02091141] is 
examining trastuzumab and pertuzumab 
in combination.2 

The combination of [trastuzumab and 
pertuzumab] showed a 30% response 
rate, roughly, across a small number 
of patients [in MyPathway]. But the 
trial didn’t examine colon cancer alone,  
[because it was a basket trial, and that 
limits its applicability].3 I also "nd this 
regimen to be quite tough on some 
patients; [it can cause] skin toxicities, 
diarrhea, and other bothersome effects. 

Also, an agent called fam-trastuzumab 
deruxtecan-nxki [T-DXd; Enhertu] takes 
advantage of the presence of the HER2  
receptor, docks to it, has a linker, breaks 
the linker, [and then] chemotherapy 
rushes into the site of the cancer. 
That’s how you achieve the kill [of the 
cancer cell]: through local delivery of 
chemotherapy. This local delivery has 
not yet been perfected, and so a lot of 
[the chemotherapy] spills into circu-
lation, which is why we see toxicities 
similar to those from chemotherapy— 
fatigue, nausea, vomiting, and diarrhea. 
I’ve used [T-DXd] quite a few times, 
and it can be tough [to tolerate]. The 
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nice element of this treatment is that it 
provides another layer of activity when 
other regimens fail [because] it cares 
about the expression of the receptor 
[rather than] the receptor’s activity. If a 
patient is treated with trastuzumab plus 
lapatinib, trastuzumab plus pertuzumab, 
or trastuzumab plus tucatinib [Tukysa] 
!rst, the second layer [of treatment] 
could be T-DXd. The DESTINY-CRC01 
trial [NCT03384940], which showed 
clinical activity with [this agent] regard-
less of a patient’s previous exposure 
to other anti-HER2 treatments, led 
to its inclusion in the guidelines. We 
now have 2 layers [of treatment] for  
patients with HER2-positive disease.4

STRICKLER: What is the main toxicity 
to look out for when administering 
T-DXd?

BEKAII-SAAB: The most concerning 
toxicity is a less common one: interstitial 
lung disease [ILD]. This [toxicity] isn’t  
uncommon when using other anti-
body-drug conjugates [ADCs], and it’s 
a little more common with T-DXd than 
with trastuzumab emtansine [T-DM1; 
Kadcyla] and other ADCs. It occurs in 
about 67% of patients with colon cancer 
[who are treated with this agent] and can 
even cause death. 

The best way to avoid [this] is to di-
agnose it early. [Concerning] symptoms 
[that point to ILD] include shortness of 
breath or dyspnea on exertion. However, 
there’s no way to [reliably] catch ILD 
when it’s still reversible. Therefore, in 
my clinic, we [only] choose T-DXd after 
the other combinations [have failed]. It 
only tends to be active when the others 
fail [anyway], whereas it’s not yet known 
[if the inverse is true].

STRICKLER: Who do you call at our 
institution if a patient presents with 
shortness of breath or worsening oxygen 
status on this agent?

GRIFFIE: First and foremost, I try to 
get a scan on the patient to check for 
any effusions, because those will need 
to be managed. I also connect with our  
pulmonology colleagues sooner rather than 

later; thankfully, [they’re] right next door. 
If there are effusions—if there’s ILD—we 
need a pulmonologist on board quickly 
to minimize the impact and [hopefully] 
prevent it from becoming irreversible.

STRICKLER: How are you advising  
patients who struggle with this toxicity?

GRIFFIE: The patient has to be in-
structed from day 1, before [the toxicity] 
even occurs, that prompt identi!cation is  
essential. [In other words], don’t wait 
until you’re dehydrated and falling 
at home, or struggling with many epi-
sodes [of toxicity] every day. We have 
to open the door to early communi-
cation. Patients are sometimes afraid 
to let us know just how badly they’re 
struggling because they don’t want us 
to hold back [or delay] any therapies. 
Some patients [have] a fear of being  
robustly honest about their struggles, so 
we have to demystify [the consequences] 
and explain that [dose reductions may 
not be necessary in all cases]. [Dose reduc-
tions] may become [necessary] if things 
get bad enough, but if we catch certain 
toxicities early, we can usually keep people  
on treatment. 

We manage these toxicities the same 
way we manage our upfront chemothera-
pies; [we use] loperamide [in the form of] 
over-the-counter Imodium as robustly as 
needed. [I prescribe] 4 mg up to 4 times 
a day for a maximum of 8 tablets. If that 
fails, we combine it with prescription 
Lomotil [diphenoxylate plus atropine] 
or potentially even octreotide [Sandos-
tatin] or a tincture of opium. I have not 
found those to be terribly helpful, but, as 
a caveat, we [tend to] blame everything 
on the therapy, and we need to perform 
clostridioides testing as well to ensure 
there’s not some other underlying [factor 
to blame]. Also, I always check a patient’s 
medication list to ensure no issues exist 
there, or any foods [they eat] that may 
be relevant.

The MOUNTAINEER Regimen
STRICKLER: What is the safety pro!le of 
the chemotherapy-free MOUNTAINEER 

regimen of tucatinib and trastuzumab?
BEKAII-SAAB: The good news is that the 

most common toxicity [with this regimen] 
is diarrhea, which occurs in a little more 
than half of the patients. There are typi-
cally few instances of bad diarrhea, [and 
even those] are manageable with dose  
adjustments and skipping. Often, cli-
nicians think of grade 2/3 diarrhea as 
not being too bad. Grade 2 diarrhea is 
unpleasant. [Grade 2 implies] multiple 
bowel movements a day, which can 
prevent patients from traveling and 
conducting normal activities. Clinicians 
have to be aware of that. The good 
news is that, if managed well, [diar-
rhea toxicities are] controllable, and 
patients can live with it. We [can some-
times] minimize the burden to just 2 or  
3 bowel movements per day. 

This point also again touches on [the 
importance of] education for both the 
provider and the patient. [The power 
of education] is amazing to me. We’ve 
done an ad hoc experiment in our clinic 
in which we gave patients very strict 
instructions on how to manage diarrhea 
when taking FOLFOX and FOLFIRI, and 
we found that the likelihood of patients 
going to the hospital from a diarrheal 
complication was close to 0. It’s amaz-
ing [that we accomplished this with] 
just with a single piece of paper, and by 
spending time with patients. That second 
part, [the spending of time], cannot be 
overemphasized. 

All of these TKIs carry some risk of 
fatigue. It can be dif!cult to understand 
the [difference between] fatigue coming 
from the cancer vs the treatment, but 
[the risk] is undeniable. Thankfully, most 
of the fatigue [at my clinic] is very low 
grade, very manageable, involving very 
little nausea and low toxicity. 

[Additionally], all these HER  
inhibitors, from HER1 to HER3,  
affect the skin. We’ve seen very few skin 
toxicities—mostly faint rashes that are 
usually not too bothersome for patients. 
We also keep an eye on liver function 
tests. In rare instances, [toxicities] can 
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be elevated, but all in all, tucatinib 
plus trastuzumab remains a relatively 
tolerable regimen, conducive to a high 
QOL. In fact, we presented QOL data at 
the 2022 European Society for Medical 
Oncology Congress regarding tucatinib 
and trastuzumab, and [the regimen] did 
seem to preserve the QOL for patients.5 
This is a regimen that can be tolerated for 
prolonged periods of time.

STRICKLER: How are the toxicities 
associated with tucatinib managed? 
How do you assist patients with mild, 
moderate, or severe diarrheal toxicities?

GRIFFIE: Hopefully [the patient] 
doesn’t ever experience a severe [toxicity] 
because we’ve done a good job upfront. 

It’s important to know upfront what 
the [patient’s] baseline [activity] is. Some 
already have a [high] baseline frequency 
of stools, for example. There are also 
higher-risk patients, [such as those] with 
an ileostomy. All these things [need to 
be] on our radar upfront. I like to pro-
actively give patients a list of the most 
expected adverse effects [AEs], [with the 
understanding that] just because it might 
be expected doesn’t mean we’ll ignore it. 

First, identifying [the toxicity] sooner 
rather than later, and trying to keep 
bowel movements at grade 1, meaning 
only 1 or 2 bowel movements [per day] 
above baseline. [We also focus on] replac-
ing !uids and electrolytes, [all the while] 
keeping a close eye on those elements 
[to prevent] acute kidney injury, hyper-
tension, falls, and dehydration. [These 
AEs] can escalate quickly if we’re not 
proactive. 

[It’s also important to] max out the 
loperamide [treatment], and if that 
doesn’t work, to move on to plan B, 
which [involves] layering in diphenox-
ylate/atropine followed by octreotide 
acetate if needed.

Final Thoughts
STRICKLER: What advice would you give 
patients and caregivers dealing with a 
new diagnosis of HER2-positive mCRC?

CHARNISKY: If you have a very strong 

HER2 ampli"cation, avoid EGFR inhib-
itors. [This advice might not apply to ev-
eryone], such as those with a RAS muta-
tion at play, but for me, EGFR inhibitors 
didn’t do any good and were extremely 
toxic, limiting my QOL. My main advice 
is to try to receive HER2 therapies as 
soon as possible. I would only caution 
that to be eligible for MOUNTAINEER, 
[patients] can’t have already been on 
prior HER2-targeted therapy. Aside from 
that, any kind of HER2-targeted therapy 
is in their best interest.

STRICKLER: Do you have any advice for 
patients regarding their diagnosis?

GRIFFIE: First, educate yourself with the 
help of your provider so that you know 
what the data say. It’s also important to 
connect with a support group, whether 
formal or informal, one that is therapeu-
tic and that allows you the space to speak 
about your struggles and needs. 

You also have to advocate for the right 
testing. We’ve already spoken about the 
need to educate our peers about [adequate 
testing]. Clinicians [need to] know what 
they’re dealing with upfront to provide 
the best possible treatment trajectory for 
patients. If you haven’t had this testing, 
ask your oncology team how you might 
have it.

STRICKLER: Do any other important 
unmet needs, or areas for improvement, 
exist in this space?

BEKAII-SAAB: mCRC has not been cured 
yet, but we’re getting closer thanks to 
patients like Elle who not only volunteer 
on studies but also advocate for other 
patients. We always have to remember 
[the difference] our patients make [when 
volunteering for studies]. [After all], these 
studies are how we learn, [and] this gives us 
the incentive to keep generating new ideas. 

I’ve helped lead an effort called the CO-
LOMATE trial [NCT03765736] which, 
[along with efforts by] our Japanese and  
European colleagues, will further break 
down CRC into small [genetic] subgroups 
like those HER2- and G12C-expressing 
groups. What other subgroups can we un-
cover and target? We’ve come a long way 

but there’s still a long road ahead. [Future 
advancements will] be very rewarding 
[because they’ll] move us closer to a  
cured cancer.

GRIFFIE: [I want to reinforce something] 
mentioned earlier: A patient being young 
and otherwise healthy does not [justify] 
an aggressive treatment. Clinicians have 
to recognize that QOL is just as import-
ant [as ef"cacy]. We [also] need to be bet-
ter about giving [patients] breaks from 
treatment and moving to maintenance 
therapies to allow them some recovery 
time. We all need to better recognize that 
pain does not always equal progress.

CHARNISKY: I couldn’t agree more; 
the holidays [from treatment] are so im-
portant. There was so much fatigue [for 
me initially], and it’s amazing how your 
body bounces back [if given the chance 
to do so].

[It’s also important to adjust] the 
baseline [when necessary]. For some-
one like me, who’d never had a colon 
resection, the baseline needs to change 
after resection because it makes a huge 
difference. It’s important to make sure 
any diarrheal toxicity is not unfairly 
blamed on tucatinib when it might be an 
effect of resection. 
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MSKCC and DFCI Debate 
Current Treatment Strategies 
in Multiple Myeloma

In part 2 of a recent Face Off event hosted by CancerNetwork®, the Memorial Sloan 
Kettering Cancer Center (MSKCC) “Yankees” were again up against the Dana-Farber 
Cancer Institute (DFCI) “Red Sox,” this time to discuss treatments in multiple 

myeloma. The MSKCC team was led by Malin Hultcrantz, MD, PhD, and Carlyn Rose 
Tan, MD, both assistant attending physicians at the cancer center. The DFCI team was 
led by Omar Nadeem, MD, clinical director of both the Myeloma Immune Effector Cell 
Therapy Program and the Center for Prevention of Progression and associate director 
of the Multiple Myeloma Clinical Research Program at DFCI as well as instructor in 
medicine at Harvard Medical School; and Clifton C. Mo, MD, director of autologous 
stem cell transplantation for multiple myeloma and associate director of the Multiple 
Myeloma Clinical Research Program at DFCI as well as assistant professor of medicine 
at Harvard Medical School. 

The panelists discussed and debated current preferred treatments for multiple 
myeloma. Each team was given the chance to defend their choices, and a live audience 
voted on each presentation to determine a winner.

Review of DETERMINATION 
and GRIFFIN
DETERMINATION
The phase 3 DETERMINATION trial 
(NCT01208662) analyzed the triplet 
regimen of lenalidomide (Revlimid), 
bortezomib (Velcade), and dexamethasone 
(RVd) with or without autologous stem 
cell transplant (ASCT) in patients with 
newly diagnosed multiple myeloma.1

Patients were randomly assigned 1:1 
to the RVd-alone group (n = 357) or 
the ASCT group (n = 365). All patients 
received 1 cycle of RVd before random-
ization and 2 cycles after randomization, 
followed by stem cell collection. Five 
additional cycles of RVd were given to 
those in the nontransplant group, and 

the transplant group received 200 mg of 
melphalan, ASCT, and 2 additional cycles 
of RVd. Maintenance therapy in both 
groups included daily lenalidomide with 
10 mg on the first day, and 15 mg 
thereafter. 

Patients had a median duration 
of treatment of 28.2 months (95% 
CI, 21.1-36.3) in the RVd group and 
36.1 months (95% CI, 28.5-41.5) in the 
ASCT group; the median duration of 
maintenance therapy was 36.4 months 
(95% CI, 25.7-40.8) and 41.5 months 
(95% CI, 34.0-47.1), respectively. Of 
note, 310 patients (84.9%) in the trans-
plant group underwent ASCT.

Carlyn Rose Tan, MD
Memorial Sloan Kettering Cancer Center

New York, NY

Omar Nadeem, MD
Dana-Farber Cancer Institute

Boston, MA
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At a median follow-up of 76.0 months, 
the median progression-free survival (PFS) 
in the RVd group was 46.2 months (95% 
CI, 38.1-53.7) vs 67.5 months (95% CI, 
58.6-not reached) in the ASCT group. In 
patients who had high-risk cytogenetics, 
the median PFS was 17.1 months in the 
RVd group and 55.5 months in the ASCT 
group. Patients had a median duration of 
response of 38.9 months in the RVd group 
and 56.4 months in the ASCT group (HR, 
1.45; 95% CI, 1.09-1.93). At 5 years, 
52.9% of patients in the RVd group had 
a complete response or better vs 60.6% 
in the ASCT group. 

In patients with no detectable minimal 
residual disease (MRD) at the start of 
lenalidomide maintenance, the 5-year 
PFS rate was 59.2% vs 53.5% in the RVd 
and ASCT groups, respectively (HR, 
0.91; 95% CI, 0.46-1.79). In those with 
detectable MRD, the median PFS was 
33.3 months vs 50.6 months in the RVd 
and ASCT groups, respectively (HR, 
1.67; 95% CI, 0.98-2.85). 

The estimated 5-year overall survival 
(OS) rates were 79.2% vs 80.7% in the 
RVd and ASCT groups, respectively 
(HR, 1.10; 95% CI, 0.73-1.65; P > .99). 
For those with high cytogenetic risk, 

the corresponding rates were 54.3%  
vs 63.4%. 

Treatment-related adverse effects 
(TRAEs) that were grade 3 or higher 
occurred in 78.2% of patients in 
the RVd group vs 94.2% in the 
ASCT group; 60.5% vs 89.8%,  
respectively, reported hematologic 
TRAEs of grade 3 or higher (P <.001). 
Serious AEs related to treatment 
occurred in 40.3% in the RVd group 
and 47.1% in the ASCT group, with 
serious treatment-related infections 
were reported in 11.3% vs 16.6%,  
respectively. 

GRIFFIN 
T h e  p h a s e  2  G R I F F I N  s t u d y 
(NCT02874742) analyzed daratumumab 
(Darzalex) plus RVd induction and 
consolidation treatment plus daratu-
mumab/lenalidomide maintenance 
therapy (D-RVd/D-R) vs RVd alone in 
patients with transplant-eligible, newly 
diagnosed multiple myeloma.2 Patients in 
the investigative arm received induction 
D-RVd for 4 cycles, consolidation D-RVd 
for 2 additional cycles, and maintenance 
D-R until disease progression or for up to  
2 years. The control group received 

matched RVd for induction and con-
solidation and lenalidomide alone for 
maintenance therapy. 

At the !nal analysis, the median fol-
low-up was 49.6 months with a clinically 
meaningful reduction in the risk of dis-
ease progression or death of 55% in the 
D-RVd/D-R arm vs the RVd arm (HR, 
0.45; 95% CI, 0.21-0.95; P = .0324). At 
the time of data presentation, the median 
PFS had not been reached for either arm, 
with separation in the curves occurring 
beyond 1 year of maintenance therapy. 
In the D-RVd arm, 14% of patients who 
had MRD-positive status at the end of 
consolidation converted to MRD-nega-
tive status at the end of the 2-year main-
tenance period; the comparable !gure 
was 10% in the RVd group. 

The most common grade 3/4 hemato-
logic treatment-emergent AEs (TEAEs) 
included neutropenia (46% vs 23%), 
thrombocytopenia (16% vs 9%), leuko-
penia (17% vs 8%), and lymphopenia 
(23% vs 23%) in the D-RVd and RVd 
arms, respectively. Grade 3/4 nonhema-
tologic TEAEs included fatigue (7% vs 
6%), upper respiratory tract infection 
(4% vs 2%), diarrhea (7% vs 5%), and 
peripheral neuropathy (7% vs 9%).

NADEEM: How do you determine if a 
transplant is the optimal course of treat-
ment for patients with multiple myeloma? 

TAN: We need to wait for the median OS 
[data] to mature. I have a discussion with 
the patient, ultimately, about the risks and 
bene!ts and what their preference might 
be. If they [have] high-risk cytogenetics, I 
[am] pushier in terms of doing an up front 
transplant. The median PFS [in patients 
with high-risk cytogenetics on DETERMI-
NATION] was 17 months vs 55 months 
for RVd alone vs RVd/ASCT. Part of it is 
also their age. If they’re 72 years old, you 

want to get [them to transplant] sooner 
rather than later in terms of tolerability. 

NADEEM: The GRIFFIN trial usedmain-
tenance therapy. What are your thoughts 
on patients who receive maintenance 
therapy with a quadruplet induction? 

TAN: When you look at the GRIFFIN 
trial, the response rates and the MRD 
negativity rates between the !rst year 
and the second year, while the [patients] 
are on maintenance, don’t necessarily 
deepen any further. In the trial, a strin-
gent complete response rate of 60% was 
observed. I’m not sure how much more 

bene!t they might be deriving at [the time 
of maintenance]. 

MO: When looking at the median 
follow-up between the DETERMI-
NATION and GRIFFIN studies, how 
much longer do we need to wait [after 
treatment] before we can reasonably say 
patients don’t need to receive intensive  
therapy up front? 

TAN: For patients with high-risk dis-
ease, I would encourage them to proceed 
with upfront transplant but I’m not nec-
essarily that pushy with patients if they 
have standard-risk cytogenetics.

Yankees With Bases Loaded: DFCI Questions 
MSKCC on Key Presentation Points 
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HULTCRANTZ: How would you best 
use isatuximab/lenalidomide or ixaz-
omib/lenalidomide for patients with  
multiple myeloma?

MO: The combination of ixazomib/
lenalidomide won’t be ideal for most  
patients because most will be lena-
lidomide refractory by the time they 
reach the second line of therapy.  
The more interesting question is about 
the role of ixazomib in combination 
with other drugs, specifically poma-
lidomide. We have some data on that 
now. The initial results of a phase 1/2 
study of twice-weekly ixazomib with 
pomalidomide and dexamethasone were 
reported at the 2021 American Society of  
Hematology Annual Meeting.8 Things 
are looking promising. I do think there’s a 
role for this drug. Oral availability should 

not be undervalued. I relied heavily on ix-
azomib for a number of patients in 2020 
and still have many patients who switched 
from bortezomib to ixazomib and have not 
gone back because they’re doing quite well. 
Especially in myeloma, at least for now, 
we’re still asking our patients to be treated 
for a long time. In DETERMINATION, 
with lenalidomide maintenance, there’s 
real value, at least to some patients, to not 
having to wait in the infusion chair once or 
twice a month for years on end. The oral 
availability is important. 

HULTCRANTZ: What are your thoughts 
on isatuximab?

MO: When you look at the  
comparator arms of ICARIA/
APOLLO [NCT03180736] vs CAN-
DOR [NCT03158688] / IKEMA 
[NCT0327528], it’s hard to ignore how 

Presentation of the INSURE  
and ICARIA-MM Trials
INSURE
The INSURE study is a pooled analysis of 
patients with relapsed/refractory multiple 
myeloma who have received ixazomib 
(Ninlaro), lenalidomide, and dexamethasone 
(IRd) as a second or later line of therapy.3 
The studies included in the pooled analysis 
were INSIGHT MM (NCT02761187), 
UVEA-IXA, and REMIX, with a total of 
564 patients.4-6 

The median time to next treatment 
was 18.4 months (95% CI, 15.3-20.8), 
but it was longer in those who received 
ixazomib as second-line therapy at  
20.7 months (95% CI, 17.0-27.5). The 
median PFS in the overall population was 
19.9 months (95% CI, 16.6-23.6), and 
it was 21.7 months (95% CI, 18.6-35.2) 
in those receiving ixazomib in the second 
line. Overall, the median time to best  
response was 4.0 months, and the overall 

response rate (ORR) was 65%. In those 
who received ixazomib in the second line, 
the median time to best response was  
3.9 months and the ORR was 70%. 
When looking at patients by frailty status, 
the median time to best response was  
4.7 months with an ORR of 67% in the 
nonfrail group vs 3.2 months and 59%, 
respectively, in the frail group. 

ICARIA-MM
The phase 3 ICARIA-MM trial 
(NCT02990338) investigated isatuximab 
(Sarclisa) plus pomalidomide (Pomalyst) and 
low-dose dexamethasone vs pomalidomide 
and low-dose dexamethasone in patients 
with relapsed/refractory multiple myeloma.7 
A total of 307 patients were randomly 
assigned to either the isatuximab (n = 154) 
or the control group (n = 153). 

The median duration of treatment was 

47.6 weeks in the isatuximab group and  
24.0 weeks in the control group with a me-
dian follow-up duration of 35.3 months. The 
median PFS was 11.1 months (95% CI, 7.8-
13.8) in the isatuximab group vs 5.9 months 
(95% CI, 4.5-7.9) in the control group 
(HR, 0.60; 95% CI, 0.46-0.78; P <.0001). 
The median OS in the isatuximab group 
was 24.6 months (95% CI, 20.3-31.3) vs  
17.7 months (95% CI, 14.4-26.2) in the 
control group (HR, 0.76; 95% CI, 0.57-
1.01; P = .028). MRD negativity was 
observed in 7% of patients at the 10–5 
sensitivity level in the isatuximab group vs 
none in the control group. 

Serious TEAEs occurred in 73% of 
patients in the isatuximab group vs 60% 
in the control group. The most commonly 
occurring serious AE was pneumonia in 
23% vs 21% of the isatuximab and control 
groups, respectively.

Red Sox Base Hit: MSKCC 
Challenges DFCI Key Data Points

well people are doing in the car!lzomib/
dexamethasone doublet vs the pomalido-
mide/dexamethasone doublet comparator 
arms in a similar patient population.9-11 
The car!lzomib-based monoclonal an-
tibody triplets are the most ef!cacious, 
comparing across studies—which we’re 
not supposed to do, and yet always do. 
We have a predominantly older, 60s-plus 
patient population, a signi!cant percentage 
of whom have either known cardiac disease 
or multiple risk factors for cardiac events. 
For patients in whom you’re worried about 
the cardiotoxicity of car!lzomib, the isat-
uximab/pomalidomide/dexamethasone 
triplet is especially attractive.  

The event ended in a “homerun” for 
the MSKCC Yankees, who won the Face 
Off against the DFCI Red Sox with 24 
points points after both teams showcased 
their knowledge and expertise in their  
respective !elds. 

For references visit 
cancernetwork.com/face-off_12.22
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More than 2 years median overall survival at follow-up analysis2

•  Primary analysis‡: 21.9 months (95% CI: 18.3-31.0) vs 17.4 months 
(95% CI: 13.6-19.9); HR = 0.66 (95% CI: 0.50-0.87); P = 0.0048 
(secondary endpoint) 1

•  Follow-up analysis§: 24.7 months (95% CI: 21.6-28.9) vs 19.2 months 
(95% CI: 16.4-21.4); HR = 0.73 (95% CI: 0.59-0.90); median follow-up: 
29.6 months2

Follow-up OS analysis: Results of this prespeci! ed exploratory analysis are descriptive but not
conclusive, are not controlled for type 1 error, and should be interpreted with caution.

Safe and well tolerated1,3

•  The most common adverse reactions in patients who received 
TUKYSA ("20%) were diarrhea, PPE, nausea, fatigue, hepatotoxicity, 
vomiting, stomatitis, decreased appetite, abdominal pain, headache, 
anemia, and rash1

•  6% of patients discontinued TUKYSA due to adverse reactions vs 
3% with placebo3

In HER2+ MBC following 1L progression and beyond*

WITH PROVEN SAFETY

 EMBRACE

TUKYSA + trastuzumab + capecitabine vs placebo + trastuzumab + capecitabine

•  Median PFS: 7.8 months (95% CI: 7.5-9.6) vs 5.6 months (95% CI: 
4.2-7.1); HR = 0.54 (95% CI: 0.42-0.71); P <0.00001 (primary endpoint)1†

1L = ! rst-line; 2L = second-line; BICR = blinded independent central review; CI = con! dence interval; 
HER = human epidermal growth factor receptor; HR = hazard ratio; MBC = metastatic breast cancer; 
OS = overall survival; PFS = progression-free survival; PPE = palmar-plantar erythrodysesthesia; 
T-DM1 = ado-trastuzumab emtansine.

*"1 anti-HER2-based regimen in the metastatic setting.1

†Data from the ! rst 480 patients.1

‡Primary analysis (data cutoff: September 4, 2019).3

§Prespeci! ed exploratory analysis (data cutoff: February 8, 2021).2

IIBased on brand prescriptions from 10/20 to 05/21.4

Please see full Important Safety Information on the following pages.

Indication
TUKYSA is indicated in combination with trastuzumab and capecitabine for treatment of adult patients with advanced 
unresectable or metastatic HER2-positive breast cancer, including patients with brain metastases, who have received 
one or more prior anti-HER2-based regimens in the metastatic setting.

Select Important Safety Information
• The Prescribing Information for TUKYSA contains warnings and precautions for diarrhea, hepatotoxicity, and 

embryo-fetal toxicity, some of which may be severe

• The most common serious adverse reactions in "2% of patients who received TUKYSA were diarrhea, vomiting, 
nausea, abdominal pain, and seizure

Study design: HER2CLIMB was a randomized (2:1) trial of TUKYSA or placebo each in combination with trastuzumab 
and capecitabine in 612 patients with HER2+ MBC, previously treated with trastuzumab, pertuzumab, and T-DM1. 
Primary endpoint was PFS per BICR in the ! rst 480 patients enrolled. Secondary endpoints included OS. A prespeci! ed 
exploratory analysis was included to evaluate OS at ~2 years. Please see additional study design on the following page.

The TUKYSA regimen is the #1 prescribed treatment for patients with brain metastases 
in 2L+ HER2+ MBC4II
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EXPLORATORY FOLLOW-UP ANALYSIS†

HR = 0.73 (95% CI: 0.59-0.90)
PRIMARY ANALYSIS*

HR = 0.66 (95% CI: 0.50-0.87)
P = 0.0048

TUKYSA ACHIEVED A MEDIAN OVERALL SURVIVAL OF 
MORE THAN 2 YEARS AT FOLLOW-UP ANALYSIS2*

In combination with trastuzumab + capecitabine

OS in the total population (N = 612)1,2

Results of this prespeci! ed exploratory analysis are descriptive but not conclusive, are not controlled for type 1 error, and should be interpreted with caution. Data cutoff for follow-up 
analysis was February 8, 2021.2

Important Safety Information
Warnings and Precautions
•  Diarrhea: TUKYSA can cause severe diarrhea including 

dehydration, hypotension, acute kidney injury, and death. 
In HER2CLIMB, 81% of patients who received TUKYSA 
experienced diarrhea, including 12% with Grade 3 and 0.5% 
with Grade 4. Both patients who developed Grade 4 diarrhea 
subsequently died, with diarrhea as a contributor to death. 
Median time to onset of the ! rst episode of diarrhea was 
12 days and the median time to resolution was 8 days. Diarrhea 
led to TUKYSA dose reductions in 6% of patients and TUKYSA 
discontinuation in 1% of patients. Prophylactic use of 
antidiarrheal treatment was not required on HER2CLIMB.

  If diarrhea occurs, administer antidiarrheal treatment as 
clinically indicated. Perform diagnostic tests as clinically 
indicated to exclude other causes of diarrhea. Based on the 
severity of the diarrhea, interrupt dose, then dose reduce or 
permanently discontinue TUKYSA.

• Hepatotoxicity: TUKYSA can cause severe hepatotoxicity. In 
HER2CLIMB, 8% of patients who received TUKYSA had an ALT 
increase >5 " ULN, 6% had an AST increase >5 " ULN, and 1.5% 
had a bilirubin increase >3 " ULN (Grade #3). Hepatotoxicity 
led to TUKYSA dose reductions in 8% of patients and TUKYSA 
discontinuation in 1.5% of patients.

  Monitor ALT, AST, and bilirubin prior to starting TUKYSA, every 
3 weeks during treatment, and as clinically indicated. Based on 
the severity of hepatotoxicity, interrupt dose, then dose reduce 
or permanently discontinue TUKYSA.

• Embryo-Fetal Toxicity: TUKYSA can cause fetal harm. Advise 
pregnant women and females of reproductive potential of 
the potential risk to a fetus. Advise females of reproductive 
potential, and male patients with female partners of 
reproductive potential, to use effective contraception during 
TUKYSA treatment and for at least 1 week after the last dose.

Adverse Reactions
Serious adverse reactions occurred in 26% of patients who 
received TUKYSA; those occurring in #2% of patients were 
diarrhea (4%), vomiting (2.5%), nausea (2%), abdominal pain 
(2%), and seizure (2%). Fatal adverse reactions occurred in 
2% of patients who received TUKYSA including sudden death, 
sepsis, dehydration, and cardiogenic shock.
Adverse reactions led to treatment discontinuation in 6% of 
patients who received TUKYSA; those occurring in #1% of 
patients were hepatotoxicity (1.5%) and diarrhea (1%). Adverse 
reactions led to dose reduction in 21% of patients who received 
TUKYSA; those occurring in #2% of patients were hepatotoxicity 
(8%) and diarrhea (6%).
The most common adverse reactions in patients who 
received TUKYSA (#20%) were diarrhea, palmar-plantar 
erythrodysesthesia, nausea, fatigue, hepatotoxicity, vomiting, 
stomatitis, decreased appetite, abdominal pain, headache, 
anemia, and rash.

Lab Abnormalities
In HER2CLIMB, Grade #3 laboratory abnormalities reported in #5% 
of patients who received TUKYSA were decreased phosphate, 
increased ALT, decreased potassium, and increased AST.

PRIMARY ANALYSIS

TUKYSA arm 
Control arm

FOLLOW-UP ANALYSIS

TUKYSA arm
Control arm
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PRIMARY ANALYSIS³ FOLLOW-UPANALYSIS²

TUKYSAhcp.com

CONSISTENT SAFETY PROFILE AT FOLLOW-UP ANALYSIS2†

The rate of discontinuation due to adverse reactions for the TUKYSA arm remained consistent 
with the primary analysis2,3†

At the 2-year follow-up analysis2

The most common adverse reactions (!20%) were diarrhea, PPE, nausea, fatigue, vomiting, decreased 
appetite, stomatitis, headache, AST increased, anemia, ALT increased, and blood bilirubin increased

TEAEs Grade !3
61% (245/404) in the TUKYSA arm vs 
51% (101/197) in the control arm

TEAEs leading to death
2% (8/404) in the TUKYSA arm vs 
3% (6/197) in the control arm

3%
PLACEBO

6%
TUKYSA

vs 4%
PLACEBO

6%
TUKYSA

vs

 *  Study design: HER2CLIMB was a randomized (2:1), double-blind trial of TUKYSA or placebo each in combination with trastuzumab and capecitabine in 612 patients with 
HER2+ MBC, previously treated with trastuzumab, pertuzumab, and T-DM1. Primary endpoint was PFS per BICR in the " rst 480 patients enrolled. Secondary endpoints 
assessed in the full study population included OS, PFS in patients with brain metastases, con" rmed ORR, and safety. 

    The protocol included a prespeci" ed exploratory analysis to evaluate OS, PFS (by investigator assessment), and safety in the total study population (N = 612) at ~2 years from 
the last patient randomized. After the primary analysis, 12.9% of patients in the placebo arm (26/202) crossed over to receive TUKYSA in combination with trastuzumab and 
capecitabine, with the " rst patient crossover in February 2020. Median overall study follow-up: 29.6 months (data cutoff: February 8, 2021). Because formal testing of all 
alpha-controlled endpoints was considered " nal at the primary analysis, data from this prespeci" ed updated analysis are for descriptive purposes only.1-3

† Follow-up safety analysis was done as part of a prespeci" ed exploratory analysis. Results are presented as descriptive data that are not intended to provide conclusions about safety and should be 
interpreted with caution. 

  ALT = alanine aminotransferase; AST = aspartate aminotransferase; ORR = objective response rate; TEAE = treatment-emergent adverse event.

The mean increase in serum creatinine was 32% within the " rst 
21 days of treatment with TUKYSA. The serum creatinine 
increases persisted throughout treatment and were reversible 
upon treatment completion. Consider alternative markers 
of renal function if persistent elevations in serum creatinine 
are observed.

Drug Interactions
•  Strong CYP3A/Moderate CYP2C8 Inducers: Concomitant 

use may decrease TUKYSA activity. Avoid concomitant 
use of TUKYSA.

• Strong or Moderate CYP2C8 Inhibitors: Concomitant use 
of TUKYSA with a strong CYP2C8 inhibitor may increase 
the risk of TUKYSA toxicity; avoid concomitant use. 
Increase monitoring for TUKYSA toxicity with moderate 
CYP2C8 inhibitors.

• CYP3A Substrates: Concomitant use may increase 
the toxicity associated with a CYP3A substrate. Avoid 
concomitant use of TUKYSA where minimal concentration 
changes may lead to serious or life-threatening toxicities. 
If concomitant use is unavoidable, decrease the CYP3A 
substrate dosage.

• P-gp Substrates: Concomitant use may increase the toxicity 
associated with a P-gp substrate. Consider reducing the 
dosage of P-gp substrates where minimal concentration 
changes may lead to serious or life-threatening toxicity.

Use in Speci" c Populations
• Lactation: Advise women not to breastfeed while taking 

TUKYSA and for at least 1 week after the last dose.
• Renal Impairment: Use of TUKYSA in combination with 

capecitabine and trastuzumab is not recommended in 
patients with severe renal impairment (CLcr < 30 mL/min), 
because capecitabine is contraindicated in patients with 
severe renal impairment.

• Hepatic Impairment: Reduce the dose of TUKYSA for 
patients with severe (Child-Pugh C) hepatic impairment.

Please see Brief Summary of Prescribing Information 
on adjacent pages.

TUKYSA and its logo are US registered trademarks of Seagen Inc. 
Seagen and  are US registered trademarks of Seagen Inc.
© 2021 Seagen Inc., Bothell, WA 98021     All rights reserved     Printed in USA     US-TUP-21-366-MT

TUKYSAhcp.com

References: 1. TUKYSA [Prescribing Information]. Bothell, WA: Seagen Inc. April 2020. 2. Curigliano G,
Mueller V, Borges V, et al. Updated results of tucatinib vs placebo added to trastuzumab and 
capecitabine for patients with pretreated HER2+ metastatic breast cancer with and without brain 
metastases (HER2CLIMB). Poster presented at: American Society of Clinical Oncology Annual Meeting; 
June 4-8, 2021. 3. Murthy RK, Loi S, Okines A, et al. Tucatinib, trastuzumab, and capecitabine for HER2-
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TUKYSA® (tucatinib) tablets, for oral use

Brief summary of Prescribing Information (PI). See full PI. Rx Only

INDICATIONS AND USAGE 
TUKYSA is indicated in combination with trastuzumab and capecitabine for treatment  
of adult patients with advanced unresectable or metastatic HER2-positive breast cancer, 
including patients with brain metastases, who have received one or more prior  
anti-HER2-based regimens in the metastatic setting.

DOSAGE AND ADMINISTRATION 

Recommended Dosage
The recommended dosage of TUKYSA is 300 mg taken orally twice daily in combination 
with trastuzumab and capecitabine until disease progression or unacceptable toxicity.
Advise patients to swallow TUKYSA tablets whole and not to chew, crush, or split prior to 
swallowing. Advise patients not to ingest tablet if it is broken, cracked, or not otherwise intact. 
Advise patients to take TUKYSA approximately 12 hours apart and at the same time each 
day with or without a meal. If the patient vomits or misses a dose of TUKYSA, instruct the 
patient to take the next dose at its usual scheduled time. 
When given in combination with TUKYSA, the recommended dosage of capecitabine 
is 1000 mg/m2 orally twice daily taken within 30 minutes after a meal. TUKYSA and 
capecitabine can be taken at the same time. Refer to the Full Prescribing Information  
for trastuzumab and capecitabine for additional information.

Dosage Modi!cations for Adverse Reactions
The recommended TUKYSA dose reductions and dosage modi!cations for adverse 
reactions are provided in Tables 1 and 2. Refer to the Full Prescribing Information for 
trastuzumab and capecitabine for information about dosage modi!cations for these drugs.

Table 1: Recommended TUKYSA Dose Reductions for Adverse Reactions

Dose Reduction Recommended TUKYSA Dosage
First 250 mg orally twice daily
Second 200 mg orally twice daily
Third 150 mg orally twice daily

Permanently discontinue TUKYSA in patients unable to tolerate 150 mg orally twice daily.

Table 2: Recommended TUKYSA Dosage Modi!cations for Adverse Reactions

Severity TUKYSA Dosage Modi!cation
Diarrhea1

Grade 3 without anti-diarrheal 
treatment

Initiate or intensify appropriate medical therapy.  
Hold TUKYSA until recovery to " Grade 1, then  
resume TUKYSA at the same dose level.

Grade 3 with anti-diarrheal  
treatment

Initiate or intensify appropriate medical therapy.  
Hold TUKYSA until recovery to " Grade 1, then  
resume TUKYSA at the next lower dose level.

Grade 4 Permanently discontinue TUKYSA.
Hepatotoxicity1,2

Grade 2 bilirubin (>1.5 to 3 # ULN) Hold TUKYSA until recovery to " Grade 1, then 
resume TUKYSA at the same dose level.

Grade 3 ALT or AST (> 5 to 20 # ULN)  
OR Grade 3 bilirubin (> 3 to 10 # ULN)

Hold TUKYSA until recovery to " Grade 1, then 
resume TUKYSA at the next lower dose level.

Grade 4 ALT or AST (> 20 # ULN) 
OR Grade 4 bilirubin (> 10 # ULN)

Permanently discontinue TUKYSA.

ALT or AST > 3 # ULN AND  
Bilirubin > 2 # ULN

Permanently discontinue TUKYSA.

Other adverse reactions1

Grade 3 Hold TUKYSA until recovery to " Grade 1, then 
resume TUKYSA at the next lower dose level.

Grade 4 Permanently discontinue TUKYSA.
1. Grades based on National Cancer Institute Common Terminology Criteria for Adverse Events 

Version 4.03
2. Abbreviations: ULN = upper limit of normal; ALT = alanine aminotransferase; AST = aspartate 

aminotransferase
Dosage Modi!cations for Severe Hepatic Impairment: For patients with severe 
hepatic impairment (Child-Pugh C), reduce the recommended dosage to 200 mg orally 
twice daily.
Dosage Modi!cations for Concomitant Use with Strong CYP2C8 Inhibitors: Avoid 
concomitant use of strong CYP2C8 inhibitors with TUKYSA. If concomitant use with a 
strong CYP2C8 inhibitor cannot be avoided, reduce the recommended dosage to 100 mg 
orally twice daily. After discontinuation of the strong CYP2C8 inhibitor for 3 elimination 
half-lives, resume the TUKYSA dose that was taken prior to initiating the inhibitor.

CONTRAINDICATIONS 
None. 

WARNINGS AND PRECAUTIONS

Diarrhea: TUKYSA can cause severe diarrhea including dehydration, hypotension, 
acute kidney injury, and death. In HER2CLIMB, 81% of patients who received TUKYSA 
experienced diarrhea, including 12% with Grade 3 diarrhea and 0.5% with Grade 4 
diarrhea. Both patients who developed Grade 4 diarrhea subsequently died, with diarrhea 
as a contributor to death. The median time to onset of the !rst episode of diarrhea was 
12 days and the median time to resolution was 8 days. Diarrhea led to dose reductions of 
TUKYSA in 6% of patients and discontinuation of TUKYSA in 1% of patients. Prophylactic 
use of antidiarrheal treatment was not required on HER2CLIMB. If diarrhea occurs, 
administer antidiarrheal treatment as clinically indicated. Perform diagnostic tests as clinically 
indicated to exclude other causes of diarrhea. Based on the severity of the diarrhea, interrupt 
dose, then dose reduce or permanently discontinue TUKYSA.
Hepatotoxicity: TUKYSA can cause severe hepatotoxicity. In HER2CLIMB, 8% of patients 
who received TUKYSA had an ALT increase > 5 # ULN, 6% had an AST increase > 5 # ULN, 
and 1.5% had a bilirubin increase > 3 # ULN (Grade $3). Hepatotoxicity led to dose 
reduction of TUKYSA in 8% of patients and discontinuation of TUKYSA in 1.5% of patients.
Monitor ALT, AST, and bilirubin prior to starting TUKYSA, every 3 weeks during treatment, 
and as clinically indicated. Based on the severity of hepatotoxicity, interrupt dose, then dose 
reduce or permanently discontinue TUKYSA.
Embryo-Fetal Toxicity: Based on !ndings from animal studies and its mechanism of 
action, TUKYSA can cause fetal harm when administered to a pregnant woman. In animal 
reproduction studies, administration of tucatinib to pregnant rats and rabbits during 
organogenesis caused embryo-fetal mortality, reduced fetal weight and fetal abnormalities 
at maternal exposures $ 1.3 times the human exposure (AUC) at the recommended dose.
Advise pregnant women and females of reproductive potential of the potential risk to 
a fetus. Advise females of reproductive potential to use effective contraception during 
treatment with TUKYSA and for at least 1 week after the last dose. Advise male patients 
with female partners of reproductive potential to use effective contraception during 
treatment with TUKYSA and for at least 1 week after the last dose. TUKYSA is used in 
combination with trastuzumab and capecitabine. Refer to the Full Prescribing Information 
of trastuzumab and capecitabine for pregnancy and contraception information.

ADVERSE REACTIONS

Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared to rates in the 
clinical trials of another drug and may not re%ect the rates observed in practice.
HER2-Positive Metastatic Breast Cancer (HER2CLIMB) 
The safety of TUKYSA in combination with trastuzumab and capecitabine was evaluated in 
HER2CLIMB. Patients received either TUKYSA 300 mg twice daily plus trastuzumab and 
capecitabine (n=404) or placebo plus trastuzumab and capecitabine (n=197). The median 
duration of treatment was 5.8 months (range: 3 days, 2.9 years) for the TUKYSA arm.
Serious adverse reactions occurred in 26% of patients who received TUKYSA. Serious 
adverse reactions in $ 2% of patients who received TUKYSA were diarrhea (4%),  
vomiting (2.5%), nausea (2%), abdominal pain (2%), and seizure (2%). Fatal adverse 
reactions occurred in 2% of patients who received TUKYSA including sudden death, 
sepsis, dehydration, and cardiogenic shock.
Adverse reactions leading to treatment discontinuation occurred in 6% of patients who 
received TUKYSA. Adverse reactions leading to treatment discontinuation of TUKYSA in 
$1% of patients were hepatotoxicity (1.5%) and diarrhea (1%). Adverse reactions leading 
to dose reduction occurred in 21% of patients who received TUKYSA. Adverse reactions 
leading to dose reduction of TUKYSA in $2% of patients were hepatotoxicity (8%) and 
diarrhea (6%).
The most common adverse reactions in patients who received TUKYSA ($20%) were 
diarrhea, palmar-plantar erythrodysesthesia, nausea, fatigue, hepatotoxicity, vomiting, 
stomatitis, decreased appetite, abdominal pain, headache, anemia, and rash.

Table 3: Adverse Reactions ("10%) in Patients Who Received TUKYSA and with a 
Difference Between Arms of "5% Compared to Placebo in HER2CLIMB (All Grades)

Adverse Reaction TUKYSA + Trastuzumab + 
Capecitabine (N = 404)

Placebo + Trastuzumab + 
Capecitabine (N = 197)

Grade (%) Grade (%)
All 3 4 All 3 4

Gastrointestinal disorders
Diarrhea 81 12 0.5 53 9 0
Nausea 58 3.7 0 44 3 0
Vomiting 36 3 0 25 3.6 0
Stomatitis1 32 2.5 0 21 0.5 0

Skin and subcutaneous tissue disorders
Palmar-plantar 
erythrodysesthesia 
syndrome

63 13 0 53 9 0

Rash2 20 0.7 0 15 0.5 0
Hepatobiliary disorders

Hepatotoxicity3 42 9 0.2 24 3.6 0
Metabolism and nutrition disorders

Decreased appetite 25 0.5 0 20 0 0
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Adverse Reaction TUKYSA + Trastuzumab + 
Capecitabine (N = 404)

Placebo + Trastuzumab + 
Capecitabine (N = 197)

Grade (%) Grade (%)
All 3 4 All 3 4

Blood and lymphatic system disorders
Anemia4 21 3.7 0 13 2.5 0

Musculoskeletal and connective tissue disorders
Arthralgia 15 0.5 0 4.6 0.5 0

Investigations
Creatinine increased5 14 0 0 1.5 0 0
Weight decreased 13 1 0 6 0.5 0

Nervous System Disorders
Peripheral 
neuropathy6 13 0.5 0 7 1 0

Respiratory, thoracic and mediastinal disorders
Epistaxis 12 0 0 5 0 0

1. Stomatitis includes stomatitis, oropharyngeal pain, oropharyngeal discomfort, mouth ulceration, oral 
pain, lip ulceration, glossodynia, tongue blistering, lip blister, oral dysesthesia, tongue ulceration, 
and aphthous ulcer

2. Rash includes rash maculo-papular, rash, dermatitis acneiform, erythema, rash macular, rash 
papular, rash pustular, rash pruritic, rash erythematous, skin exfoliation, urticaria, dermatitis allergic, 
palmar erythema, plantar erythema, skin toxicity, and dermatitis

3. Hepatotoxicity includes hyperbilirubinemia, blood bilirubin increased, bilirubin conjugated 
increased, alanine aminotransferase increased, transaminases increased, hepatotoxicity, aspartate 
aminotransferase increased, liver function test increased, liver injury, and hepatocellular injury

4. Anemia includes anemia, hemoglobin decreased, and normocytic anemia
5. Due to inhibition of renal tubular transport of creatinine without affecting glomerular function
6. Peripheral neuropathy includes peripheral sensory neuropathy, neuropathy peripheral, peripheral 

motor neuropathy, and peripheral sensorimotor neuropathy

Table 4: Laboratory Abnormalities (!20%) Worsening from Baseline in Patients 
Who Received TUKYSA and with a Difference of !5% Compared to Placebo in 
HER2CLIMB

TUKYSA + Trastuzumab 
+ Capecitabine1

Placebo + Trastuzumab  
+ Capecitabine1

All Grades
%

Grades !3
%

All Grades
%

Grades !3
%

Hematology
Decreased hemoglobin 59 3.3 51 1.5
Chemistry
Decreased phosphate 57 8 45 7
Increased bilirubin 47 1.5 30 3.1
Increased ALT 46 8 27 0.5
Increased AST 43 6 25 1
Decreased magnesium 40 0.8 25 0.5
Decreased potassium2 36 6 31 5
Increased creatinine3 33 0 6 0
Decreased sodium4 28 2.5 23 2
Increased alkaline 
phosphatase 26 0.5 17 0

1. The denominator used to calculate the rate varied from 351 to 400 in the TUKYSA arm and 173 
to 197 in the control arm based on the number of patients with a baseline value and at least one 
post-treatment value. Grading was based on NCI-CTCAE v.4.03 for laboratory abnormalities, except 
for increased creatinine which only includes patients with a creatinine increase based on the upper 
limit of normal de!nition for grade 1 events (NCI CTCAE v5.0).

2. Laboratory criteria for Grade 1 is identical to laboratory criteria for Grade 2.
3. Due to inhibition of renal tubular transport of creatinine without affecting glomerular function. 
4. There is no de!nition for Grade 2 in CTCAE v.4.03.
Increased Creatinine: The mean increase in serum creatinine was 32% within the !rst 
21 days of treatment with TUKYSA. The serum creatinine increases persisted throughout 
treatment and were reversible upon treatment completion. Consider alternative markers 
of renal function if persistent elevations in serum creatinine are observed.

DRUG INTERACTIONS

Effects of Other Drugs on TUKYSA
Strong CYP3A Inducers or Moderate CYP2C8 Inducers: Concomitant use of 
TUKYSA with a strong CYP3A or moderate CYP2C8 inducer decreased tucatinib plasma 
concentrations, which may reduce TUKYSA activity. Avoid concomitant use of TUKYSA 
with a strong CYP3A inducer or a moderate CYP2C8 inducer. 
Strong or Moderate CYP2C8 Inhibitors: Concomitant use of TUKYSA with a strong 
CYP2C8 inhibitor increased tucatinib plasma concentrations, which may increase the 
risk of TUKYSA toxicity. Avoid concomitant use of TUKYSA with a strong CYP2C8 inhibitor. 
Increase monitoring for TUKYSA toxicity with moderate CYP2C8 inhibitors.

Effects of TUKYSA on Other Drugs 
CYP3A Substrates: Concomitant use of TUKYSA with a CYP3A substrate increased the 
plasma concentrations of CYP3A substrate, which may increase the toxicity associated 
with a CYP3A substrate. Avoid concomitant use of TUKYSA with CYP3A substrates, 

where minimal concentration changes may lead to serious or life-threatening toxicities. 
If concomitant use is unavoidable, decrease the CYP3A substrate dosage in accordance 
with approved product labeling. 
P-glycoprotein (P-gp) Substrates: Concomitant use of TUKYSA with a P-gp substrate 
increased the plasma concentrations of P-gp substrate, which may increase the toxicity 
associated with a P-gp substrate. Consider reducing the dosage of P-gp substrates, 
where minimal concentration changes may lead to serious or life-threatening toxicities.

USE IN SPECIFIC POPULATIONS 

Pregnancy
Risk Summary: TUKYSA is used in combination with trastuzumab and capecitabine. 
Refer to the Full Prescribing Information of trastuzumab and capecitabine for pregnancy 
information. Based on !ndings in animals and its mechanism of action, TUKYSA can 
cause fetal harm when administered to a pregnant woman. There are no available  
human data on TUKYSA use in pregnant women to inform a drug-associated risk.  
In animal reproduction studies, administration of tucatinib to pregnant rats and rabbits 
during organogenesis resulted in embryo-fetal mortality, reduced fetal weight and fetal 
abnormalities at maternal exposures " 1.3 times the human exposure (AUC) at the 
recommended dose. Advise pregnant women and females of reproductive potential of  
the potential risk to the fetus.

Lactation
Risk Summary: TUKYSA is used in combination with trastuzumab and capecitabine. 
Refer to the Full Prescribing Information of trastuzumab and capecitabine for lactation 
information. There are no data on the presence of tucatinib or its metabolites in human 
or animal milk or its effects on the breastfed child or on milk production. Because of 
the potential for serious adverse reactions in a breastfed child, advise women not to 
breastfeed during treatment with TUKYSA and for at least 1 week after the last dose.

Females and Males of Reproductive Potential
TUKYSA can cause fetal harm when administered to a pregnant woman. TUKYSA is used in 
combination with trastuzumab and capecitabine. Refer to the Full Prescribing Information of 
trastuzumab and capecitabine for contraception and infertility information. 
Pregnancy Testing: Verify the pregnancy status of females of reproductive potential prior 
to initiating treatment with TUKYSA. 
Contraception: 
Females: Advise females of reproductive potential to use effective contraception during 
treatment with TUKYSA and for at least 1 week after the last dose. 
Males: Advise male patients with female partners of reproductive potential to use 
effective contraception during treatment with TUKYSA and for at least 1 week after the 
last dose. 
Infertility: Based on !ndings from animal studies, TUKYSA may impair male and 
female fertility. 
Pediatric Use: The safety and effectiveness of TUKYSA in pediatric patients have not 
been established. 
Geriatric Use: In HER2CLIMB, 82 patients who received TUKYSA were " 65 years,  
of whom 8 patients were " 75 years. The incidence of serious adverse reactions in 
those receiving TUKYSA was 34% in patients " 65 years compared to 24% in patients  
< 65 years. The most frequent serious adverse reactions in patients who received 
TUKYSA and " 65 years were diarrhea (9%), vomiting (6%), and nausea (5%). There were 
no observed overall differences in the effectiveness of TUKYSA in patients " 65 years 
compared to younger patients. There were too few patients " 75 years to assess  
differences in effectiveness or safety. 
Renal Impairment: The use of TUKYSA in combination with capecitabine and trastuzumab 
is not recommended in patients with severe renal impairment (CLcr < 30 mL/min 
estimated by Cockcroft-Gault Equation), because capecitabine is contraindicated in 
patients with severe renal impairment. Refer to the Full Prescribing Information of 
capecitabine for additional information in severe renal impairment. No dose adjustment is 
recommended for patients with mild or moderate renal impairment (creatinine clearance 
[CLcr] 30 to 89 mL/min). 
Hepatic Impairment: Tucatinib exposure is increased in patients with severe hepatic 
impairment (Child-Pugh C). Reduce the dose of TUKYSA for patients with severe (Child-
Pugh C) hepatic impairment. No dose adjustment for TUKYSA is required for patients with 
mild (Child-Pugh A) or moderate (Child-Pugh B) hepatic impairment. 
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Selinexor, Carfi lzomib, 
and Dexamethasone for 
Relapsed/Refractory 
Multiple Myeloma

Selinexor (Xpovio) is currently an 
approved treatment for patients with 
relapsed/refractory multiple myeloma 

who have received at least 1 prior therapy.1

This drug is currently involved in many com-
bination trials, the most signi! cant of which 
are the STOMP studies (NCT02343042).2

In a recent Between the Lines segment 
hosted by CancerNetwork®, Joseph Mikhael, 
MD, and Hakan Kaya, MD, spoke about 
selinexor in combination with car! lzomib (Ky-
prolis) and dexamethasone (XKd).3 Mikhael 
is a professor in the Applied Cancer Research 
and Drug Discovery Division of the Transla-
tional Genomics Research Institute in Phoenix, 
Arizona, an af! liate of City of Hope Cancer 
Center. Kaya is a senior partner of Cancer Care 
Northwest, director of the Inland Northwest 
Myeloma/Lymphoma & Transplant Program, 
and a clinical professor at Cancer Care North-
west in Spokane, Washington. 

Throughout the program, Mikhael and 
Kaya discussed results of a study by Gaspar-
etto et al. examining use of XKd, and how they 
implement its results into their daily practice. 
Additionally, they reviewed XKd’s safety and 
tolerability, as well as strategies to best mitigate 
any adverse effects (AEs). 

Selinexor as a Treatment Option
Selinexor’s mechanism of action is unique. 
The exportin 1 (XPO1) protein is a nuclear 
exporter of tumor suppressor proteins. XPO 
is overproduced in many cancers; and XPO1 
overexpression helps cancer cells escape tumor 

suppressor proteins-mediated cell cycle arrest 
and apoptosis. Selinexor, a selective inhibitor 
of nuclear export compounds that blocks 
XPO1, which ultimately helps to cause cancer 
cell death. 

“Selinexor is a ! rst-in-class…XPO1 inhibi-
tor. This means we have good tumor suppres-
sors inside the nucleus, things like P53, that 
we want to retain in the nucleus because that 
will keep the [cancer] cell in check. However, 
in malignancy states, [tumor suppressors] are 
expelled out of the nucleus through a pathway 
called the XPO1. When that happens, the cell 
can become more malignant. It is less under 
the care of the rest of the body, [so to speak], 
and it can grow and multiply,” said Mikhael. 

The trial determined that the maximum tol-
erated doses were 80 mg or 100 mg selinexor, 
56 mg/m2 or 70 mg/m2 car! lzomib, and 40 mg 
dexamethasone. This was given once a week to 
those not refractory to car! lzomib. 

Effi cacy Results 
With the XKd Regimen
The dosing regimen was determined by the 
investigators using the maximum tolerated 
dose (MTD) of selinexor at 100 mg with a 
level down of car! lzomib of 56 mg/m2 weekly, 
or one level down from the MTD of selinexor 
at 80 mg with the MTD of car! lzomib at 
70 mg/m2. At data cutoff, 31.3% of patients 
continued to receive treatment; 38% and 
15.6% discontinued because of progressive 
disease and AEs, respectively. 

The overall response rate (ORR) was 

Joseph Mikhael, MD
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78.1%. Stringent complete response was 
observed in 6.3% of patients, 9.4% had a 
complete response, 28.1% had a very good 
partial response, and 34.4% had a partial 
response. The median progression-free 
survival was 15.0 months (95% CI, 12.0 
months to not evaluable [NE]) with a 
median duration of response of 
22.7 months (95% CI, 11.8-NE), and the 
median overall survival was not reached. 

“The ORR of 78% is signi! cant in clin-
ical practice, especially [given] that these 
patients were heavily treated, many of them 
were triple refractory, and more than 65% 
of them were refractory to darolutamide 
[Nubeqa],” said Kaya. “From the studies 
and from our experience, patients with 
multiple myeloma who are refractory to 
darolutamide don’t do well. It was amazing 
to me that they had such a good response, 
and the duration of response was signi! -
cant as well.” 

Mikhael then discussed using selinexor 
in everyday practice, noting the results 
observed when using it as a monotherapy 
or in combination. “Following the phi-
losophy that we have been embracing in 
myeloma—which is that we don’t save the 
best for last, as it were—we want to [use 
selinexor] earlier in the disease course and 
expose patients to different mechanisms of 
action. As we’re now using car! lzomib in 
the earlier relapse setting, this is a natural 
partner. I’ve had the opportunity to pair 
selinexor with almost every myeloma agent. 
To me, this is the natural partner in almost 
[all scenarios] for several reasons. One is 
its ef! cacy. Also, [second], I was struck 
[while reading] the study by Gasparetto et 
al. that more than half of the patients had 
high-risk disease. I don’t use it [only] in my 
high-risk disease patients—meaning I use 
it in standard-risk [patients as well]—but I 
have been very much drawn to [selinexor], 
especially when patients may have a TP53
deletion or have another feature of high 
risk that I know is going to be more dif! cult 
to manage.”

Kaya agreed with Mikhael on the use of 
the selinexor regimen for both high-risk 
and standard-risk patients. The study 

results helped to reassure Kaya and other 
clinicians that the results would be similar 
across multiple patient types. 

Safety and Tolerability 
of Selinexor 
Mikhael and Kaya then discussed AEs 
they have observed using selinexor 
in combinations. “When we started 
using selinexor 3 years ago, we were using 
80 mg twice a week and we saw signi! cant 
toxicities including nausea, vomiting, 
weight loss, and decreased appetite,” said 
Kaya. “But, after we started using it once 
a week [instead, the toxicities lessened].” 

The most common nonhematologic 
grade 3 or 4 treatment-related adverse 
effects (TRAEs) included nausea (grade 
3, 71.9%, and grade 4, 6.3%) and fatigue 
(grade 3, 53.1%, and grade 4, 9.4%). 
The most common hematologic TRAEs 
of grade 3 or 4 were thrombocytopenia 
(in 71.9% and 46.9%, respectively) and 
anemia (53.1% and 18.8%). Dose inter-
ruptions and dose reductions related to 
TRAEs occurred in 53.1% and 65.6% of 
the trial participants, respectively. 

It is extremely important to treat 
patients quickly when AEs arise, as well 
as to educate patients on what AEs might 
potentially occur and how to handle them. 
For instance, “we treat them aggressively 
for potential nausea. We give them olan-
zapine [Zyprexa] every day and every 
night. We give them ondansetron [Zofran] 
during the ! rst 24 to 48 hours, and we still 
see them very frequently and give them 
additional nausea medicines. The good 
news, though, is [that we’ve learned] from 
past studies and our own experience that 
all the AEs get better after the ! rst month,” 
said Kaya. 

Mikhael agreed that most often 
patients experience the worst AEs during 
the ! rst month of treatment. He noted 
that guidelines have been created by the 
National Comprehensive Cancer Network 
to better understand and treat the AEs 
experienced by patients receiving selinexor.4

According to Mikhael, the guidelines’ goal 
was to help patients prevent anorexia and 

nausea, inform them about potential AEs, 
and educate them about hydration and 
food intake.

And while patient education is import-
ant, “it’s also very important to educate 
our staff and our nurses,” continued 
Kaya. “I tell my nurses that if a patient on 
selinexor calls you talking about nausea or 
decreased appetite, you must take that very 
seriously. If you don’t, you may ! nd them 
a week later with a 10-pound weight loss, 
or they may be [so] sick [that they] stop 
taking their drug.” 

Mikhael agreed, noting that if patients 
have signi! cant AEs, dose reductions may 
be necessary. “In about two-thirds to three-
fourths of my patients, I start at 80 mg, but 
in some I will start at an even lower dose 
of 60 mg. [In fact], I’ve started 2 patients 
over the last year at 40 mg because they 
were older, they were frailer, and they had 
signi! cant cytopenias. Dose escalation [is 
always an option].” 

Both Mikhael and Kaya discussed the 
limitations of using selinexor in practice. 
They agreed that AEs were the most gru-
eling part of taking selinexor but that they 
lessened after the ! rst month, and with 
data coming out, there may be opportu-
nities to see selinexor used in earlier lines 
of therapy.  

For references visit
cancernetwork.com/BTL_Selinexor_12.22
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Tazemetostat (Tazverik) is an approved 
treatment option for patients with follicular 
lymphoma and an EZH2 mutation who 

have had 2 prior lines of therapy.1 This therapy 
offers the opportunity for durable responses 
in patients with heavily pretreated disease. 
However, a recent propensity score–matched 
analysis of the phase 1/2 E7438-G000-101 
trial (NCT01897571) found that patients with 
follicular lymphoma who have EZH2 wild-type 
disease also may bene! t from treatment.2

In a recent edition of Between the Lines hosted 
by CancerNetwork®, Steven Park, MD, vice chair 
of research in the Department of Hematologic 
Oncology and Blood Disorders at Atrium Health’s 
Levine Cancer Institute in Concord, North Car-
olina, and Bruce D. Cheson, MD, FACP, FAAAS, 
FASCO, a hematologic oncologist at the Center 
for Cancer and Blood Disorders in Bethesda, 
Maryland, spoke about this study and how pa-
tients with wild-type vs EZH2 mutant follicular 
lymphoma compared in their response to the ! rst-
in-class EZH2 inhibitor.   

During the discussion, Park and Cheson 
reviewed the trial, the updated results observed 
in the propensity score–matched analysis, and 
additional treatments for patients with follicular 
lymphoma, speci! cally ongoing trials involving 
patients with EZH2 mutations. 

Treatment Options 
for Follicular Lymphoma
Tazemetostat was designed to combat overex-
pression of EZH2, which can lead to disease 
progression in follicular lymphoma. When 
considering treatment, identi! cation of either 
aggressive or indolent lymphoma is essential as it 
can help dictate treatment plans. Initial therapy 

typically consists of treatment with a CD20-based 
chemoimmunotherapy regimen, with most patients 
requiring subsequent therapy because of a high 
rate of relapse.

“I consider tazemetostat as third- or fourth-
line therapy, especially in patients who cannot 
tolerate a more intense regimen. In my experience, 
tazemetostat is better tolerated compared with 
conventional chemotherapy with a more favorable 
adverse effect pro! le,” Park said. 

Cheson highlighted that although there are a 
number of treatment options for patients with 
relapsed follicular lymphoma, the number of 
options has declined recently as the FDA ruled in 
April that current approvals of notoriously toxic 
PI3K inhibitors need to be supported by random-
ized data to support continued use.3 Additional 
options for treatment include stem cell transplant 
or CAR T-cell therapy if aggressive follicular lym-
phoma is identi! ed, and if the disease is indolent, 
chemoimmunotherapy is typically used in the 
! rst-line setting.  

Phase 1/2 E7438-G000-101 Trial 
Cheson and Park discussed the single-arm trial’s 
initial results, which were published in Lancet 
Oncology in 2020.4 The trial analyzed the ef! cacy 
and safety of tazemetostat in patients with follicu-
lar lymphoma in dose-escalation and -expansion 
portions. Before matching, a total of 45 patients 
were enrolled in the EZH2 mutation cohort and 
54 in the EZH2 wild-type cohort. 

Median follow-up was 22.0 months for the 
EZH2 mutation cohort vs 35.9 months for the 
wild-type cohort, with objective response rates 
(ORRs) of 69% (95% CI, 53%-82%) and 35% 
(95% CI, 24.9%-40.5%), respectively. Complete 
responses occurred in 13% of patients in the 
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mutation cohort vs 4% in the wild-type 
cohort, with partial responses occurring 
in 56% and 31%, respectively. Of those 
with responses, 10 patients underwent 
allogeneic or hematopoietic stem cell 
transplants, 3 in the mutant and 7 in the 
wild-type cohort. 

In the EZH2-mutated cohort, the  
median duration of response was  
10.9 months (95% CI, 7.2-not estimable 
[NE]) vs 13.0 months (95% CI, 5.6-NE) in 
the wild-type cohort. The median progres-
sion-free survival (PFS) was 13.8 months 
(95% CI, 10.7-22.0) in the mutated group 
vs 11.1 months (95% CI, 3.7-14.6) in the 
wild-type group. 

“What caught my eye was the table 
comparing the patient characteristics with 
mutated and wild-type [EZH2]. What hit 
me was they didn’t match at all. The patients 
with mutations had 2 prior therapies vs 3 for 
wild-type disease, with 16% vs 30% having 
5 or more [prior therapies],” Cheson said.

Updated Results
In the current analysis, propensity matching 
produced 28 sets of patients with either 
EZH2 mutations or wild-type disease. The 
patient characteristics prior to and after 
matching can be seen in the Table.2 

“This is a much better comparison. The 
!rst study was not designed to compare 
the 2 groups head-to-head. In this one, 
by matching their underlying propensity 
scores, it is a much better comparison after 
we normalize different factors and patient 
characteristics,” Park noted. 

The median PFS after matching was 
14.8 months in the mutated cohort vs  
14.3 months in the wild-type cohort (P = 
.72). The ORR in the matched study was 
71% (95% CI, 54%-88%) for patients in 
the mutated cohort vs 50% (95% CI, 31%-
69%) in the wild-type cohort. 

Both Park and Cheson agreed that this 
analysis was more fair and comparable. 
However, the response rates were still 
higher in those with EZH2 mutations. 
Park commented that even though there 
is a higher response rate in one group vs 
another, the survival outcomes were com-

TABLE. Patient Characteristics of Phase 1/2 E7438-G000-101  
Trial vs Propensity Score-Matched Analysis2

Baseline 
characteristic, n (%)

Prior to matching After matching

Wild-type 
EZH2 (n = 54)

Mutated EZH2
(n = 45)

Wild-type 
EZH2 (n = 28)

Mutated EZH2 
(n = 28)

ECOG performance status
0 26 (48.2%) 21 (46.7%) 16 (57.1%) 15 (53.6%)
1 23 (42.6%) 24 (53.3%) 12 (42.9%) 13 (46.4%)
2 4 (7.4%) 0 (0%) 0 (0%) 0 (0%)
Unknown 1 (1.9%) 0 (0%) 0 (0%) 0 (0%)
POD24 32 (59.3%) 19 (42.2%) 15 (50.0%) 12 (42.9%)
Prior ASCT 20 (37.0%) 4 (8.9%) 3 (10.7%) 3 (10.7%)
Lines of prior antican-
cer therapy

3.7 +/– 1.7 3.0 +/– 1.7 3.1 +/– 1.2 2.8 +/– 1.4

Double refractory 15 (27.8%) 9 (20.0%) 6 (21.4%) 8 (28.6%)
ASCT, autologous stem cell transplant; POD24, progression of disease within 24 months.

parable. Both investigators were intrigued 
by the outcomes and admitted that further 
research into tazemetostat in patients with 
non–EZH2-mutated follicular lymphoma 
will be important.

Future Treatment  
of Follicular Lymphoma 
Even as treatments advance, there are still 
unmet needs for patients with follicular 
lymphoma. Although tazemetostat offers 
a potential option, those with more 
aggressive types of lymphoma have limited 
options. Park noted that CAR T-cell ther-
apy is beginning to look more promising 
as a treatment for these patients. 

Additional treatments for patients with 
follicular lymphoma involve bispeci!c 
antibodies. One such treatment, mosunetu-
zumab (Lunsumio), was granted priority 
review in July 2022 for patients with 
relapsed/refractory follicular lymphoma 
following at least 2 prior therapies.5 
Results were based on the phase 1/2 
GO29781 study (NCT02500407), which  
explored mosunetuzumab as a single agent 
and in combination with atezolizumab 
(Tecentriq) in patients with relapsed/ 
refractory B-cell non-Hodgkin lymphoma 
or chronic lymphocytic leukemia. A com-
plete response was observed in 60% (95% 
CI, 49%-70%) of patients with an ORR 
of 80% (95% CI, 70%-88%). Patients 
had a median duration of response of  

22.8 months (95% CI, 9.7-not evaluable) 
and a median PFS of 17.9 months.6 

“Just based on the data being presented 
at different meetings, certainly the response 
rates are high with bispeci!c antibodies 
such as mosunetuzumab. Patients who 
respond have an excellent duration of 
response,” Park said. 

Current combination studies include 
a phase 1b/3 study (NCT04224493) of 
tazemetostat with lenalidomide (Revlimid) 
and rituximab [Rituxan] for patients with 
relapsed/refractory follicular lymphoma 
who have 1 or more lines of prior therapy.7 
Interim results presented at the 2022 Amer-
ican Society of Clinical Oncology Annual 
Meeting included data on 43 patients, of 
whom 34.9% were refractory to rituximab, 
25.6% had POD24 of !rst-line therapy, 
and 14.6% had an EZH2 mutation. 

“This combination appeared very prom-
ising with an ORR of 95% and a CR rate 
of 50%, regardless of their EZH2 mutation 
status. In this study, [approximately] 80% 
of the patients were EZH2 wild-type,”  
Park said.

Moving forward, Park and Cheson 
agreed that these results and others like 
them offer optimism for the continued 
development of treatments for patients 
with follicular lymphoma. 

For references visit 
cancernetwork.com/BTL_FL_11.22
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