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SALGIA: What would you do in terms 
of this patient, now that you have all 
this information?

WATSON: I would arrange for a biopsy 
of whatever seems to be most acces-
sible—probably the lung lesion, if 
possible. I would then send for NGS 
[next-generation sequencing]. 

I’m newer in practice and have just 
been doing the FoundationOne testing, 
sending that on the biopsy. I haven’t 
been sending much in terms of a 
liquid biopsy. I’m going to be looking 
into that more. 

SALGIA: That’s great. Would you want 
to send for IHC [immunohistochem-
istry] for PD-L1 testing?

WATSON: Yes, absolutely. I would 
send it for PD-L1 testing as well. 

FARJAMI: With EBUS-guided biop-
sies, we have to scan these samples. 
We always get these reports from the 
pathologists that there are not enough 
samples for going through all the NGS, 
and even sometimes IHC. This is a case 
where I’d like to get a liquid biopsy too.

SALGIA: That’s exactly right. It depends 
on where you send the tumor tissue. [It 
makes a huge difference] if you can have 
cross talk and cross collaboration with 
wherever you’re sending it. If you say, 
“It’s a scanty cytology specimen, but I’m 
very interested in these 11 biomarkers,” 
they can stack the deck in your favor. 
[However, they then] might [ask whether 
your priority is mutation or fusion]. 
That’s exactly why we work so closely 
with the pathologist. Of course, one of 
the other big things is you don’t want 
the pathologist to do a million stains 

Roundtable Discussion: Salgia Looks 
at Testing and Treatment for NSCLC 
With EGFR Exon 20 Insertions

A 64-year-old man presented with worsening fatigue, persistent dry cough, 
and mild progressive dyspnea over the past month, as well as some chest 
discomfort, especially during routine exercise. He had unintentional weight 
loss of 8 lb over the past 4 months. He has a medical history of hypertension 
and hypercholesterolemia, which are both well controlled with medication. 
He is the father of 2 teenage children and has never been a smoker. There is 
no other notable medical history. 

A right lower lobe auscultation revealed decreased breath sounds. He was 
assessed to have an ECOG performance status of 1. A CT scan of the 
chest showed a 3.5-cm mass in the right lower lobe, a small right pleural 
effusion with nodularity, and mediastinal lymph node involvement. A  
PET/CT scan showed multiple bone metastases, including vertebrae and 
left scapula. A brain MRI was negative for brain metastasis. A mediastinal 
node endobronchial ultrasound (EBUS) confirmed the patient had stage 
IVB non–small cell lung cancer; TTF1-positive adenocarcinoma.

DISCUSSION QUESTION
What would be your approach toward molecular testing for this patient 
with TTF1-positive, stage IVB adenocarcinoma?

CASE SUMMARY

Ravi Salgia, MD, PhD 
(Moderator)

Chair and Professor, Department  
of Medical Oncology &  
Therapeutics Research

City of Hope Comprehensive  
Cancer Center
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on that specimen. It’s TTF1 positive, it’s adenocarcinoma by 
microscopy—stop. Don’t do any more IHC, except for PD-L1, 
the [PD-L1 IHC 22C3 pharmDx] in case, then go on to the NGS. 
The technology has been getting better and better.

I was at [The United States and Canadian Academy of 
Pathology], and I presented to pathologists on how one should 
make clinical decisions. Our pathologists are very cognizant 
that at the end of the day, our decision-making depends on 
molecular testing. They’re coming up with the cytology spec-
imen. Sometimes they can do laser capture microdissection. 

It is important to talk to the…pathologist [who does the 
EBUS] to say, “Only do the bare minimum of testing to make 
sure it’s an adenocarcinoma and it’s a lung cancer.” I think 
all you need is a TTF1 or a napsin A, but sometimes there’s 
a question. For example, adenocarcinoma vs squamous cell 
carcinoma: They might want to do a p40 [IHC] to rule out 
squamous cell carcinoma. Sometimes other labs do p63 
[IHC], and that’s OK. Then save everything for the NGS. I 
agree with you about the liquid biopsy, as it is very important. 

ZHOU: In my practice, I usually send the tissue to 
FoundationOne for PD-L1. I do run into problems with the 
EBUS, [as there may not be] enough sample to do the test. 
I usually wait until the tissue comes back. If it says [there 
isn’t] enough tissue, then I’ll send a liquid biopsy. Has 
[anyone] had a problem with insurance approval when you 
send them both at the same time?

CHOUDHRY: I routinely send Guardant360 and FoundationOne 
on all patients, and I’ve never had an issue with coverage.

ZHOU: But at the same time or sequential?

CHOUDHRY: At the same time, because I send Guardant360 
right away and it comes back in 7 days. 

CHARU: I have had no problems. I think Guardant them-
selves check with the insurances. 

SALGIA: Guardant forgives a lot of those if the insurance 
doesn’t pay for it, but I think you should talk to the company, 
and they can come up with an equation for you. I think [many 
of] us do that. I do that in our practice, too, where we send it 
for molecular testing internally for an NGS called HopeSeq. 
But for liquid biopsy, we send it to Guardant. [Are there] any 
other thoughts anyone else has? 

CHOUDHRY: What about HER2 mutations in lung cancer?

SALGIA: For HER2 mutations, yes. HER2 mutations can be 
actionable by certain drugs at times. For example, pozio-
tinib is an interesting drug that has actionable capabilities 

within HER2 mutations.1 I think you have to look at the HER2 
mutations, where they are, and which region. At the same 
time, if you have a HER2 alteration, can trastuzumab derux-
tecan [Enhertu] also be effective? [However], those are not 
approved at this moment in time. I routinely do HER2 analysis 
for an amplification and mutation, then I try to see [whether] 
the patients can qualify for a clinical trial.

CHOUDHRY: Amplification by IHC or by molecular testing?

SALGIA: Molecular testing is what I like, but one can do IHC. 
There are some protocols that are developed for looking at 
HER2 expression by IHC…but 2+ [HER2 expression] is not 
as well characterized for lung cancer compared with breast 
cancer. I think you have to look at the clinical trials rather 
than off trial. We have several of them if anyone is interested. 

ZHOU: Let’s say the patient had EBUS and the tissue is 
not enough for whatever lab you sent it to. You get a liquid 
biopsy. The liquid biopsy comes back as negative. Will you 
trust the liquid biopsy, or do you want to get more tissue? [For 
example], for a patient who is older, Asian, [and a] nonsmoker. 

SALGIA: I tend to think about the physical emergency. Do 
you need to start treatment now, or can you repeat a biopsy, 
then send it out for molecular testing? If it’s diffuse meta-
static disease, a bulky tumor, [and] the patient’s incredibly 
short of breath or they have [multiple] neck nodes, then I 
don’t think you have a choice.

Let’s say it’s an adenocarcinoma. Then I might do carbo-
platin and pemetrexed [Alimta]. I won’t do immunotherapy. 
Because for immunotherapy, if it’s a targetable lesion, it could 
be trouble in the future. If they get a TKI [tyrosine kinase 
inhibitor], then they could get into a fatal pneumonitis issue. 
Then if I can stabilize and the patient has some tissue we 
can still biopsy very easily, let’s say with CT-guided biopsy, I 
still may go after that. It depends on the tumor burden and 
the physical crisis that would help you to [decide whether to] 
repeat biopsy now or after 1 or 2 cycles. Or, if they respond 
beautifully to those 1 or 2 cycles, then just wait for the future. 

CHOUDHRY: If a patient is in visceral crisis and you need 
to start treatment but your pretest probability is quite low—
they’re a smoker and they’re going to have a mutation—do 
you still hold off on immunotherapy in all-comers?

SALGIA: I personally do. I tend to hold off the immuno-
therapy unless it’s small cell lung cancer; then we would use 
chemoimmunotherapy.

CHOUDHRY: Is the pneumonitis risk just an EGFR-TKI effect 
or is it a pan-TKI effect? 



6  Case-Based Roundtable Meetings Spotlight

TUMOR TYPELUNG CANCER

SALGIA: [Most] of the data are only in the EGFR-TKIs. You 
have to take it with a grain of salt. Is it going to be true for a 
[targeted therapy for] MET exon 14 [skipping], ALK, or ROS1? 
You’ll have to make that clinical decision rather than an 
evidence-based decision. 

The patient’s PD-L1 expression was negative. He 
was started on cisplatin and pemetrexed. Tissue 
NGS showed an EGFR exon 20 insertion mutation 
(V769_D770insASV). Now, 4 months after initiation of 
chemotherapy with initial partial response, the patient 
is reporting worsening back pain and shortness of 
breath. A CT scan shows disease progression. Repeat 
brain MRI shows no metastases.

CASE UPDATE 

POLLING QUESTION

The patient is anxious to initiate therapy. What are you 
most likely to offer this patient as first-line therapy 
(assuming a clinical trial is not available)?

 

DISCUSSION QUESTIONS
• What is your reaction to the data on amivantamab 

(Rybrevant) for patients with an EGFR exon  
20 insertion?

• What stood out to you in terms of efficacy and safety? 

n Amivantamab 50% (5)

n Mobocertinib 20% (2)

n Chemotherapy/immune 
     checkpoint inhibitor 

10% (1)

n Chemotherapy 10% (1)

n Osimertinib 10% (1)

n Other TKI 0% (0)

 Total votes: 10

SALGIA: Has anybody else used amivantamab? What do 
you think [of the data]?

JANG: My impression on the data is, in general, amivan-
tamab is probably a slightly better drug vs mobocertinib 
[Exkivity]—maybe a 10% to 15% better response [From the 
Data2,3]. It is my understanding of the infusion reaction that 
it typically only happens the first time. Then for the subse-
quent dose, there is virtually no infusion reaction. I have 
never given it, but that’s my impression of amivantamab.

SALGIA: We’re going to learn more about the real-world use 
over time, as well. That’s exactly right, based on the clinical 
trial [CHRYSALIS; NCT02609776].2

CHOUDHRY: I also have a patient right now. She had PD-L1 
expression of 0%, so she initially got carboplatin, pemetrexed, 
[and] pembrolizumab [Keytruda] with good response, then 
she progressed on pemetrexed and pembrolizumab. She 
is tolerating it well, except some mild rash. She’s on her 
eighth cycle right now, but the response has not been that 
great. She had a little bit of mild progression. I’m continuing, 
and she tolerates it very well. Is the risk of pneumonitis the 
same because she already got pembrolizumab and now she’s 
getting amivantamab, as with the oral [EGFR inhibitor]?

SALGIA: I think so, in our experience.

CHOUDHRY: You would not have given her pembroli-
zumab? She had [prior] chemoimmunotherapy.

SALGIA: Did you know up front that she had the EGFR 
exon 20 insertion?

CHOUDHRY: I’m not sure [whether] all the information 
was back. I know that in the lung panel, she didn’t have the 
classic EGFR mutation, exon 19.

SALGIA: You [must] go with caution. [It’s] important [for 
all of us to realize that], from the IMpower150 study 
[NCT02366143] when they [investigated] the EGFR- and 
ALK-positive population, a quadruplet regimen has been 
used for the common EGFR mutation: carboplatin, [pacli-
taxel], atezolizumab [Tecentriq], and bevacizumab [Avastin].4 
That combination works, yet it’s not giving that pneumo-
nitis that one expects if you use osimertinib [Tagrisso] after 
progression, if it’s L858R.

[However], what are the true data if you use carboplatin, 
pemetrexed, and pembrolizumab in an EGFR mutation up 
front and you didn’t know the molecular testing, or it came 
back [quantity not sufficient]? And those data are not as well 
publicized or existent. People extrapolate from the Memorial 
Sloan Kettering [Cancer Center] data that was published to 
say it’s a tough thing,5 but I don’t know [whether] we have 
enough. I don’t think you went wrong in any way, but if we 
know they have a mutation, then chemotherapy followed by 
targeted therapy, or targeted therapy up front, is reasonable. 
If you don’t know, you have to make your best judgment. 

What are your thoughts on the efficacy and safety  
of mobocertinib?

DISCUSSION QUESTION

SALGIA: Dr Farjami, I wonder what your thoughts are. You 
have had experience with both of these drugs.
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FARJAMI: I picked 1 patient of mine [whom] I put in 
the study [of mobocertinib; NCT02716116].3 I have…
concerns…about the tolerability. It’s a tough TKI that’s 
managed with a lot of adverse events, including rash, paro-
nychia, diarrhea, and peripheral edema. It’s not a very easy 
drug to manage. 

For a targeted drug that you sometimes want to use in 
the frontline setting, you expect [higher] response [rates] if 
you [compare with targeted therapies for] the other action-
able mutations. The results of this study were for [patients 
who received prior] chemotherapy, but I think the overall 
response rates are [approximately] in the range of 20% to 
30%. I’m wondering what your thoughts are about these 
response rates to a targetable mutation.

SALGIA: I referred a young woman to [Dr Farjami’s] site 
for these clinical trials to combine chemotherapy with 
these targeted agents. I think that’s the next wave, as 
we’ve learned. I think combining chemotherapy with TKIs 
or chemotherapy with immune checkpoint inhibition to 
enhance the progression-free survival [and] overall survival 
[is] where we’re going to make a huge difference in the 
up-front setting. 

FANG: I was told that mechanism-wise, they’re against 
each other. The TKI is “putting the cancer to sleep,” 
[whereas] for chemotherapy, you want cancer [cells] to 
divide. Is that right? 

SALGIA: Don’t forget the first studies came out of China, 
for example, in EGFR exon 19 deletion or in L858R, where 
they combined chemotherapy with gefitinib [Iressa] and 
were able to show a much better response rate.6 The 
follow-up studies came from India, [which showed] 
chemotherapy plus TKI worked much better.7

We also know that in certain situations—[for] example, 
in my clinical practice, and there are clinical trials ongoing 
for EGFR mutations—you can combine osimertinib with 
chemotherapy to get a better therapeutic response up 
front.8 I’m not necessarily sure I [accept] the terminology 

of cytostatic vs cytotoxic [as we were taught in] medical 
school and fellowship. I’ve asked us to [ignore] those 
2 terms. Ultimately, if there’s synergism between the  
2 pathways—chemotherapy and TKI—we should use that in 
our patients. I think that’s been shown already for chemo-
therapy plus TKI. [Several of] us tend to do that if you have 
very bulky disease with an EGFR mutation. Then you can 
drop the chemotherapy later. 

FARJAMI: When our patients come and talk to us and 
we plan out our treatment plan, the paradigm, and what 
is approved in this setting, it’s hard for us to start with 
chemotherapy if you want to go by the guidelines. The 
FDA approval [for mobocertinib and amivantamab] is 
after exhaustion of the chemotherapy.9,10 Many patients 
are pressing; they like to start with the targeted thera-
pies. I’m looking forward to these combinations because, 
as you said, I think that’s the way to go. n

FOR FULL LIST OF REFERENCES, VISIT TARGETEDONC.COM

In the phase 1 CHRYSALIS trial (NCT02609776) of amivantamab for patients with non–small 
cell lung cancer and EGFR exon 20 insertion mutations, there was an independent review 
committee (IRC)-assessed overall response rate (ORR) of 40% and an investigator-assessed ORR 
of 36%, with a median progression-free survival (PFS) of 8.3 months.2,3 In the phase 1/2 study 
(NCT02716116) of mobocertinib, there was an IRC-assessed ORR of 28% and an investigator-
assessed ORR of 35%, with a median PFS of 7.3 months. 
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Thrombocytopenia: XPOVIO can cause life-threatening  
thrombocytopenia, potentially leading to hemorrhage.  
Thrombocytopenia was reported in patients with multiple 
myeloma.
Thrombocytopenia is the leading cause of dosage 
modifications. Monitor platelet counts at baseline and 
throughout treatment. Monitor more frequently during 
the first 3 months of treatment. Monitor patients for signs 
and symptoms of bleeding. Interrupt, reduce dose, or 
permanently discontinue based on severity of  
adverse reaction.
Neutropenia: XPOVIO can cause life-threatening 
neutropenia, potentially increasing the risk of infection.
Monitor more frequently during the first 3 months of 
treatment. Consider supportive measures, including 
antimicrobials and growth factors (e.g., G-CSF). Interrupt, 
reduce dose, or permanently discontinue based on severity 
of adverse reaction.

Gastrointestinal Toxicity: XPOVIO can cause severe 
gastrointestinal toxicities in patients.
Nausea/Vomiting/Diarrhea: Provide prophylactic 
antiemetics or treatment as needed. 
Anorexia/Weight Loss: Monitor weight, nutritional status,  
and volume status at baseline and throughout treatment and 
provide nutritional support, fluids, and electrolyte repletion as 
clinically indicated.
Hyponatremia: XPOVIO can cause severe or life-threatening 
hyponatremia. 
Monitor sodium level at baseline and throughout treatment. 
Serious Infection: XPOVIO can cause serious and fatal 
infections. Atypical infections reported after taking XPOVIO 
include, but are not limited to, fungal pneumonia and 
herpesvirus infection.
Neurological Toxicity: XPOVIO can cause life-threatening  
neurological toxicities. 
Coadministration of XPOVIO with other products that cause  
dizziness or mental status changes may increase the risk of  
neurological toxicity.
Advise patients to refrain from driving and engaging in 
hazardous occupations or activities until the neurological 
toxicity fully resolves. Institute fall precautions as appropriate. ©2021 Karyopharm Therapeutics Inc. All rights reserved.  
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RESTORE YOUR PATIENTS’  
OWN CANCER DEFENSES

See the clinical results at xpoviopro.com.

XPOVIO® is the first and only FDA-approved XPO1 inhibitor  
that helps restore the body’s own tumor suppressor pathways  

to fight multiple myeloma (MM) as early as first relapse.1

XPOVIO combined with bortezomib and dexamethasone (XVd) is  
approved for adult patients who have received ≥1 prior MM therapy.1

In multiple myeloma
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XPOVIO Brief Summary

BRIEF SUMMARY OF PRESCRIBING INFORMATION
This Brief Summary is not intended to provide all the information needed to use  
XPOVIO safely and effectively. Please see XPOVIO Full Prescribing Information 
at XPOVIOpro.com.

INDICATIONS AND USAGE
XPOVIO is a nuclear export inhibitor indicated:
• In combination with bortezomib and dexamethasone for the treatment of 

adult patients with multiple myeloma who have received at least one prior 
therapy.

WARNINGS AND PRECAUTIONS
Thrombocytopenia
XPOVIO can cause life-threatening thrombocytopenia, potentially leading to 
hemorrhage. Thrombocytopenia is the leading cause of dosage modifications.
Thrombocytopenia was reported in 92% of patients and severe (Grade 
3-4) thrombocytopenia was reported in 43%. The median time to first 
onset was 22 days for any grade thrombocytopenia and 43 days for 
Grade 3 or 4 thrombocytopenia. Bleeding occurred in 16% of patients with 
thrombocytopenia, clinically significant bleeding (Grade ≥3 bleeding) occurred 
in 4% of patients with thrombocytopenia, and fatal hemorrhage occurred in 2% 
of patients with thrombocytopenia. Permanent discontinuations of  
XPOVIO due to thrombocytopenia occurred in 2% of patients.
Monitor platelet counts at baseline and throughout treatment. Monitor 
more frequently during the first three months of treatment. Institute platelet 
transfusion and/or other treatments as clinically indicated. Monitor patients for 
signs and symptoms of bleeding and evaluate promptly. Interrupt, reduce dose, 
or permanently discontinue based on severity of adverse reaction.

Neutropenia
XPOVIO can cause life-threatening neutropenia, potentially increasing the risk 
of infection.
Neutropenia was reported in 48% of patients and severe neutropenia (Grade 
3-4) was reported in 12% of patients. The median time to onset of the first event 
was 23 days for any grade neutropenia and 40 days for Grade 3-4 neutropenia. 
Febrile neutropenia was reported in <1% of patients.
Obtain white blood cell counts with differential at baseline and throughout 
treatment. Monitor more frequently during the first three months of treatment. 
Monitor patients for signs and symptoms of concomitant infection and evaluate 
promptly. Consider supportive measures, including antimicrobials and growth 
factors (e.g., G-CSF). Interrupt, reduce dose or permanently discontinue based 
on severity of adverse reaction.

Gastrointestinal Toxicity
XPOVIO can cause severe gastrointestinal toxicities.

Nausea/Vomiting
With use of antiemetic prophylaxis (88% of patients), nausea was reported 
in 50% of patients and Grade 3 nausea was reported in 8% of patients. The 
median time to onset of the first event was 6 days. Vomiting was reported in 
21% of patients and Grade 3 vomiting was reported in 4.1%. The median time to 
onset of the first event was 8 days. Permanent discontinuation due to nausea 
occurred in 3.1% of patients and due to vomiting occurred in 2.1% of patients. 
Provide prophylactic antiemetics. Administer 5-HT3 receptor antagonists and 
other anti-nausea agents prior to and during treatment with XPOVIO. Interrupt, 
reduce dose or permanently discontinue based on severity of adverse reaction. 
Administer intravenous fluids to prevent dehydration and replace electrolytes 
as clinically indicated.

Diarrhea
Diarrhea was reported in 32% of patients and Grade 3 diarrhea was reported 
in 6% of patients. The median time to onset of the first event was 50 days. 
Permanent discontinuation due to diarrhea occurred in 1% of patients. 
Interrupt, reduce dose or permanently discontinue based on severity 
of adverse reaction. Provide standard anti-diarrheal agents, administer 
intravenous fluids to prevent dehydration and replace electrolytes as  
clinically indicated.

Anorexia/Weight Loss
Anorexia was reported in 35% of patients and Grade 3 anorexia was reported 
in 3.6% of patients. The median time to onset of the first event was 35 days. 
Permanent discontinuations due to anorexia occurred in 2.1% of patients. 
Weight loss was reported in 26% of patients and Grade 3 weight loss was 
reported in 2.1% of patients. The median time to onset of the first event was 58 
days. Permanent discontinuation due to weight loss occurred in 1% of patients. 
Monitor weight, nutritional status, and volume status at baseline and 
throughout treatment. Monitor more frequently during the first three months 
of treatment. Interrupt, reduce dose or permanently discontinue based on 
severity of adverse reaction. Provide nutritional support, fluids, and electrolyte 
repletion as clinically indicated. 

Hyponatremia
XPOVIO can cause severe or life-threatening hyponatremia. Hyponatremia 
was reported in 58% of patients and Grade 3-4 hyponatremia was reported 
in 14% of patients. The median time to first onset was 21 days for any grade 
hyponatremia and the median time to first onset for Grade 3 or 4 hyponatremia 
was 22 days.
Monitor sodium level at baseline and throughout treatment. Monitor more 
frequently during the first two months of treatment. Correct sodium levels 
for concurrent hyperglycemia (serum glucose >150 mg/dL) and high serum 
paraprotein levels. Assess hydration status and manage hyponatremia 
per clinical guidelines, including intravenous saline and/or salt tablets as 
appropriate and dietary review. Interrupt, reduce dose or permanently 
discontinue based on severity of the adverse reaction.

Serious Infection
XPOVIO can cause serious and fatal infections. Most of these infections 
were not associated with Grade 3 or higher neutropenia. 69% of patients 
experienced any grade of infection. Grade ≥3 infections were reported in 32% 
of patients, and deaths from infections occurred in 3.1% of patients. The most 
frequently reported Grade ≥3 infection was pneumonia in 14% of patients, 
followed by sepsis in 4.1% and upper respiratory tract infection in 3.6%.
Atypical infections reported after XPOVIO include, but are not limited to, fungal 
pneumonia and herpesvirus infection.
Monitor for signs and symptoms of infection, evaluate and treat promptly.

Neurological Toxicity
XPOVIO can cause life-threatening neurological toxicities. Neurological adverse 
reactions (excluding peripheral neuropathy) including dizziness, syncope, 
depressed level of consciousness, vertigo, amnesia and mental status changes 
(including delirium and confusional state) occurred in 26% of patients and 
severe events (Grade 3-4) occurred in 3.6% of patients. The median time to the 
first event was 29 days. Permanent discontinuation due to neurological adverse 
reactions occurred in 2.1% of patients.
Coadministration of XPOVIO with other products that cause dizziness or mental 
status changes may increase the risk of neurological toxicity.
Advise patients to refrain from driving and engaging in hazardous occupations 
or activities, such as operating heavy or potentially dangerous machinery, until 
the neurological toxicity fully resolves. Optimize hydration status, hemoglobin 
level, and concomitant medications to avoid exacerbating dizziness or mental 
status changes. Institute fall precautions as appropriate.

Embryo-Fetal Toxicity
XPOVIO can cause fetal harm when administered to a pregnant woman.
Advise pregnant women of the potential risk to a fetus. Advise females of 
reproductive potential and males with a female partner of reproductive 
potential to use effective contraception during treatment with XPOVIO and  
for 1 week after the last dose.

Cataract
New onset or exacerbation of cataract has occurred during treatment with 
XPOVIO. The incidence of new onset or worsening cataracts requiring clinical 
intervention was reported in 22% of patients. The median time to new onset of 
cataract was 228 days and was 237 days for worsening of cataract in patients 
presenting with cataract at start of XPOVIO therapy. Treatment of cataracts 
usually requires surgical removal of the cataract.

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 reflect the 
rates observed in practice.
Multiple Myeloma
XPOVIO in Combination with Bortezomib and Dexamethasone (SVd)

The safety of XPOVIO in combination with bortezomib and dexamethasone 
was evaluated in BOSTON. Patients were randomized to receive XPOVIO 100 
mg orally once weekly in combination with bortezomib and dexamethasone 
(SVd) (n=195) or bortezomib and dexamethasone (Vd) (n=204). Among patients 
who received XPOVIO, the median duration of XPOVIO treatment was 29 
weeks (range: 1 to 120 weeks) and the median dose was 80 mg (range: 30 to 
137 mg) per week.
Serious adverse reactions occurred in 52% of patients who received XPOVIO in 
combination with bortezomib and dexamethasone. Serious adverse reactions in  
>3% of patients included pneumonia (14%), sepsis, diarrhea and vomiting (4% 
each). Fatal adverse reactions occurred in 6% of patients within 30 days of last 
treatment, including pneumonia (n=3) and sepsis (n=3).
Grade ≥2 peripheral neuropathy, a pre-specified key secondary endpoint, was 
lower in the SVd arm (21%) compared to the Vd arm (34%); odds ratio 0.50 [95% 
CI: 0.32, 0.79]). The median treatment duration was 30 weeks (range: 1-120 
weeks) in patients who received once weekly SVd as compared to 32 weeks 
(range: 1-122 weeks) in patients who received twice weekly Vd.
Permanent discontinuation of XPOVIO due to an adverse reaction occurred in 
19% of patients. Adverse reactions which resulted in permanent discontinuation 
of XPOVIO in >2% of patients included fatigue (3.6%), nausea (3.1%), 
thrombocytopenia, decreased appetite, peripheral neuropathy and vomiting 
(2.1% each). 
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Table 5: Adverse Reactions (≥10%) in Patients with Multiple Myeloma Who 
Received XPOVIO in Combination with Bortezomib and Dexamethasone 
(SVd) with a Difference Between Arms of >5% Compared to Vd in BOSTON

Adverse Reaction

Weekly SVd
(n=195)

Twice Weekly Vd  
(n=204)

All Grades
(%)

Grade 3  
or 4 (%)

All Grades
(%)

Grade 3  
or 4 (%)

Gastrointestinal
  Nausea
  Diarrhea
  Vomiting

50
32
21

8
6

4.1

10
25
4.4

0
<1
0

General Conditions
  Fatiguea

  Pyrexia
59
15

28
1.5

21
11

5
1

Metabolism and Nutrition
  Appetite decrease
  Weight decrease

35
26

3.6
2.1

5
12

0
1

Nervous System
  Peripheral neuropathyb

  Dizziness
32
12

4.6
<1

47
3.9

9
0

Infections
  Upper respiratory tract infectionc 29 3.6 22 1.5
Eye Disorders
  Cataract
  Vision blurredd

22
13

9
<1

6
6

1.5
0

Key: S=selinexor, Vd=bortezomib-dexamethasone
a. Fatigue includes fatigue and asthenia.
b.  Peripheral neuropathy includes neuropathy peripheral, peripheral sensory neuropathy, polyneuropathy, 

peripheral sensorimotor neuropathy, toxic neuropathy and peripheral motor neuropathy.
c.  Upper respiratory tract infection includes upper respiratory infection, nasopharyngitis, pharyngitis, 

respiratory syncytial virus infection, respiratory tract infection, rhinitis, and viral upper respiratory  
tract infection.

d. Vision blurred includes blurred vision, visual acuity reduced and visual impairment.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on findings in animal studies and its mechanism of action, XPOVIO 
can cause fetal harm when administered to a pregnant woman. There are 
no available data in pregnant women to inform the drug-associated risk. In 
animal reproduction studies, administration of selinexor to pregnant rats during 
organogenesis resulted in structural abnormalities and alterations to growth at 
exposures that were below those occurring clinically at the recommended dose 
(see Data). Advise pregnant women of the risks to a fetus.
The estimated background risk of major birth defects and miscarriage for the 
indicated population is unknown. All pregnancies have a background risk of 
birth defect, loss, or other adverse outcomes. In the U.S. general population, 
the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
Data
Animal data
In an embryo-fetal development study in pregnant rats, daily oral administration 
of selinexor at 0, 0.25, 0.75, or 2 mg/kg throughout organogenesis caused 
incomplete or delayed ossification, skeletal variations, and reduced fetal weight 
compared with controls at a dose of 0.75 mg/kg (approximately 0.08-fold of 
human area under the curve [AUC] at the recommended dose). Malformations 
were observed at 2 mg/kg, including microphthalmia, fetal edema, 
malpositioned kidney, and persistent truncus arteriosus.

Lactation
Risk Summary
There is no information regarding the presence of selinexor or its metabolites in 
human milk, or their effects on the breastfed child or milk production. Because 
of the potential for serious adverse reactions in a breastfed child, advise 
women not to breastfeed during treatment with XPOVIO and for 1 week after 
the last dose.

Females and Males of Reproductive Potential
XPOVIO can cause fetal harm when administered to a pregnant woman.
Pregnancy Testing
Verify the pregnancy status of females of reproductive potential prior to  
initiating XPOVIO.
Contraception
Females
Advise females of reproductive potential to use effective contraception during 
treatment with XPOVIO and for 1 week after the last dose.

Males
Advise males with a female partner of reproductive potential to use effective 
contraception during treatment with XPOVIO and for 1 week after the last dose.
Infertility
Females and Males
Based on findings in animals, XPOVIO may impair fertility in females and males 
of reproductive potential.

Pediatric Use
The safety and effectiveness of XPOVIO have not been established in 
pediatric patients.

Geriatric Use
Of the 195 patients with multiple myeloma who received XPOVIO in combination 
with bortezomib and dexamethasone, 56% were 65 years of age and older, 
while 17% were 75 years of age and older. No overall differences in effectiveness 

were observed between these patients and younger patients. When comparing 
patients 65 years of age and older to younger patients, older patients had a 
higher incidence of discontinuation due to an adverse reaction (28% vs 13%) and 
a higher incidence of serious adverse reactions (56% vs 47%).

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide).
Dosing Instructions:
• Instruct patients to take XPOVIO exactly as prescribed.
• Advise patients to swallow the tablet whole with water. The tablet should not 

be broken, chewed, crushed, or divided.
• If a patient misses a dose, advise them to take their next dose at its regularly   

scheduled time. If a patient vomits or misses a dose of XPOVIO, advise them 
to take the next dose on the next regularly scheduled day.

• Advise patients that XPOVIO comes in a child-resistant blister pack.
• Advise patients to take their prescribed dexamethasone (if applicable) and  

prophylactic anti-nausea medications exactly as directed.
• Advise patients that blood tests and body weight will be monitored at 

baseline and during treatment as clinically indicated, with more frequent 
monitoring during the first three months of treatment.

• Advise patients to maintain appropriate fluid and caloric intake throughout  
their treatment.

Hematologic Adverse Reactions
Thrombocytopenia
Advise patients that they may develop low platelet counts (thrombocytopenia). 
Symptoms of thrombocytopenia may include bleeding and easy bruising. Advise 
patients that platelet counts will be monitored at baseline, during treatment, and 
as clinically indicated, with more frequent monitoring during the first 3 months of 
treatment. Advise patients to report signs of bleeding right away.

Anemia
Advise patients that they may develop anemia. Symptoms of anemia may 
include fatigue and shortness of breath. Advise patients to report signs or 
symptoms of anemia.

Neutropenia
Advise patients that they may develop low neutrophil counts which may 
increase their susceptibility to infection. Advise patients that neutrophil counts 
will be monitored at baseline, during treatment, and as clinically indicated, with 
more frequent monitoring during the first 3 months of treatment.
Gastrointestinal Adverse Reactions
Advise patients they may experience nausea/vomiting or diarrhea and to 
contact their physician if these adverse reactions occur or persist.
Advise patients that they may experience weight loss or decreased appetite. 
Advise patients to report decreased appetite and weight loss.
Hyponatremia
Advise patients that they may develop low sodium levels (hyponatremia). 
Most cases of hyponatremia were not associated with specific symptoms. 
Advise patients that levels of sodium will be monitored at baseline and during 
treatment as clinically indicated, with more frequent monitoring during the first 
two months of treatment.
Serious Infection
Advise patients of the possibility of serious infections. Instruct patients to 
immediately report infection-related signs or symptoms (e.g., chills, fever).
Neurotoxicity
Advise patients that they may experience confusion and dizziness. Advise 
patients to report symptoms of neurological toxicity right away. Advise patients 
not to drive or operate hazardous machinery until the neurological toxicity fully 
resolves. Advise patients to use fall prevention measures as warranted.
Embryo-Fetal Toxicity
Advise pregnant women of the potential risk to a fetus. Advise females of 
reproductive potential to contact their healthcare provider of a known or 
suspected pregnancy.
Advise females of reproductive potential and males with a female partner of 
reproductive potential to use effective contraception during treatment with 
XPOVIO and for 1 week after the final dose.
Cataract 
Advise patients of the potential risk of worsening or new onset of cataract, 
that may require surgery. Advise patients to readily inform their healthcare 
professionals of changes in vision (i.e. blurred vision) and that ophthalmologic 
evaluation may be performed as clinically indicated.
Fatigue
Advise patients that they may experience fatigue.
Lactation
Advise women not to breastfeed during treatment with XPOVIO and for 1 week 
after the final dose.
Concomitant Medications
Advise patients to take 5-HT3 antagonist prophylactic treatment and other anti-
nausea agents prior to and during treatment with XPOVIO.
Advise patients to speak with their physician about other medications they are 
currently taking and before starting any new medication.

For more information, call 1-888-209-9326 or go to  
www.XPOVIOpro.com.
©2021 Karyopharm Therapeutics Inc. All rights reserved.  
US-XPOV-01/21-00020 (05/21)
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Targeted OncologyTM: What therapies do the National 
Comprehensive Cancer Network (NCCN) guidelines 
recommend for patients with DLBCL who have 
relapsed within 12 months or who have primary-
refractory disease?
WESTIN: [The first option to consider is] chimeric antigen 
receptor [CAR] T-cell therapy.1 The FDA has approved 
axicabtagene ciloleucel [axi-cel; Yescarta],2 and the FDA 
is likely to review the data for lisocabtagene maraleucel 
[liso-cel; Breyanzi] soon, which may [provide us with] more 
than 1 option for CAR T-cell therapy [in this setting]. Right 
now, [we are acting on] the data from the ZUMA-7 trial 
[NCT03391466], which showed the superiority of axi-cel 
over high-dose chemotherapy followed by autologous 
stem cell transplant [ASCT] in patients who had relapsed 
within 12 months or who had primary-refractory disease.

What data support the use of CAR T-cell therapy in 
patients with relapsed or refractory DLBCL?
Data from the ZUMA-7 trial of axi-cel and the BELINDA 
[NCT03570892] trial of tisagenlecleucel [tisa-cel; Kymriah] 
were published in the same issue of the New England 
Journal of Medicine.3,4 An interim analysis of the data from 
the TRANSFORM trial [NCT03575351] of liso-cel also has 
shown [CAR T’s potential in this patient population].5 

All 3 of these studies were randomized trials of CAR 
T-cell therapy vs high-dose chemotherapy and [ASCT] for 
those patients who responded [to the chemotherapy]. 
All the studies enrolled patients who were less than  
12 months from completion of first-line therapy.3-5 All the 
patients [in these trials] were potentially going to receive 
a stem cell transplant. The TRANSFORM trial had an upper 
age limit [for transplant] of 75 years.5 The other trials  
did not have an upper age limit but [rather left the deci-
sion of transplant candidacy to the discretion of the 
treating physician].3,4 

[With regard to the use of] bridging therapy [in an attempt 
to control the] disease, the ZUMA-7 trial allowed for gluco-
corticoid therapy only, with no bridging chemotherapy.3 
But the BELINDA trial and the TRANSFORM trial both 
allowed bridging chemotherapy.4,5 In the BELINDA trial, 83% 
of patients received at least 1 cycle of chemotherapy as 

Westin Discusses the Evidence for Using New 
Therapies in R/R DLBCL

• A 68-year-old man presented with fatigue, back pain, 
and lymphadenopathy.

• Medical history: hypertension, well controlled  
with medication

• Physical exam: left posterior cervical, 1.5-cm 
node; right anterior cervical, 2.5-cm node; left 
supraclavicular, 2.0-cm node 

• PET-CT scan: multiple enlarged mesenteric  
and retroperitoneal nodes, largest measuring  
5.3 × 3.1 cm

• Biopsy: diffuse large B-cell lymphoma (DLBCL),  
non–germinal center B cell like

• Immunohistochemistry: positive for CD20, BCL6, 
BCL2 (50% of cells), MYC (> 90% of cells), Ki67 85%, 
MUM1; negative for CD10

• Normal complete blood count but elevated lactate 
dehydrogenase level

• Staging: stage III; International Prognostic Index risk 

score, high-intermediate risk; non–germinal center
• ECOG performance status: 1
• Fluorescence in situ hybridization: negative for 

translocations involving MYC, BCL2, BCL6
• The patient received 6 cycles of R-CHOP (rituximab 

[Rituxan], cyclophosphamide, doxorubicin, vincristine, 
prednisone), and back pain resolved.

• A PET scan at the end of treatment showed a 
complete response (CR) with Deauville score of 2.

• Eight months after completing therapy, the patient 
presented with fever, night sweats, and back pain. 

• A palpable lymph node in left groin was discovered 
on physical examination.

• PET and CT scans showed new left inguinal lymph 
node, increase in size of residual node, as well as 
multiple metabolically active lesions in lymph nodes 
of the retroperitoneum, abdomen, and pelvis.

• Biopsy showed relapse of DLBCL.
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bridging therapy.4 In the TRANSFORM trial, [63%] of the 
patients received bridging therapy.5 So a lot of bridging 
therapy was used [in these 2 trials], but in the ZUMA-7 
trial, [36%] of the patients received glucocorticoids only, 
and this difference [in bridging therapy] was largely due 
to the speed of delivery of the CAR T cells.3 

In the ZUMA-7 trial, the CAR T cells were turned around 
in 3 or 4 weeks, from apheresis to infusion. For the 
BELINDA trial, it was [closer to a] 50-day turnaround.4 
Bridging therapy is often used for CAR T cells outside clin-
ical trials, and I do not think that will be a major difference 
in using the T cells going forward.

In the ZUMA-7 trial, [74%] of the patients were refrac-
tory to initial chemotherapy.3 The TRANSFORM trial was 
similar, with 73% of patients refractory to first-line ther-
apy.5 And in the BELINDA trial, [66%] of the patients were 
refractory.4 Many of these patients had never responded 
to chemotherapy [and were now] being [randomly 
assigned] to high-dose chemotherapy vs CAR T-cell ther-
apy. The reason [these data are worth discussing is] the 
HRs for event-free survival, all favoring CAR T-cell therapy. 

For the ZUMA-7 trial, the HR was 0.4 [95% CI, 0.31-
0.51; P < .001].3 For the TRANSFORM trial, the HR was 
[0.349; 95% CI, 0.229-0.530; P < .0001].5 The TRANSFORM 
data reflect the results of a preplanned interim analy-
sis at only 6 months of follow-up, so those data are not 
as mature as we would like. However, the ZUMA-7 data 
reflect the results of 24 months of follow-up, and this 
trial produced a very impressive 24-month progression-
free survival [PFS] of 46% in the experimental arm vs 27% 
in the control arm.3 

These data led the FDA to deem that axi-cel was 
appropriate for second-line treatment of patients who 
relapsed within 12 months.2 [Please note that] if you 
have a patient who has relapsed beyond 12 months from  
first-line therapy, that patient [is not included in the 
approved population]. But if you get a patient who 
does not respond to R-CHOP or who relapses 9, 10, or  
11 months afterward, they now could be a candidate for 
CAR T-cell therapy instead of chemotherapy and ASCT.

What do the NCCN guidelines recommend for 
patients who are not candidates for transplant or 
CAR T-cell therapy?
The recommended regimens include the combination of 
GemOx [gemcitabine (Infugem) and oxaliplatin (Eloxatin)] 
with or without rituximab.1 We have used that before 
with some effectiveness, but it is still a platinum-based 
chemotherapy. Another option is polatuzumab vedotin-
piiq [Polivy] with or without bendamustine [Bendeka] 
and with or without rituximab. Polatuzumab vedotin is an  
antibody-drug conjugate targeting CD79B and is approved 

to treat [adult patients with] large cell lymphoma who 
have progressed after 2 or more prior lines of therapy.6 
The combination of tafasitamab-cxix [Monjuvi], which 
targets CD19, plus lenalidomide [Revlimid] is a third 
option. This combination is approved by the FDA to treat 
adults with relapsed or refractory DLBCL who are not 
eligible for transplant.7

What do the NCCN guidelines recommend for 
patients who do not respond to second-line therapy?
For these patients, all 3 of the FDA-approved CAR T-cell 
therapies are on the list. Other options are loncastux-
imab tesirine-lpyl [Zynlonta], a CD19-targeting antibody- 
drug conjugate, and selinexor [Xpovio], the oral XPO1 
inhibitor.1 It is important to note that it is unclear 
whether any [CD19-targeting] therapy is likely to have 
an impact on subsequent CAR T-cell therapy, [which has 
the same target].

In my opinion, [CD19-targeting therapies] are not likely 
to have [an impact on subsequent CAR T-cell therapy]. 
I think that the antibodies just do not have the selec-
tion pressure [necessary] to impact the expression of 
CD19 in a way that would cause the CAR T cells not to 
work. That is [based on] anecdote. Some physicians might 
prefer to target something other than CD19 if they intend 
to use CAR T-cell therapy, [but I think] it is not likely 
to matter much.

POLLING QUESTION

At a live virtual event, Westin asked participants,  
“What are you most likely to recommend for this  
patient with primary refractory DLBCL who has  
declined CAR T-cell therapy?”

 

n Tafasitamab plus lenalidomide 36% (4)

n GemOx and rituximab 27% (3)

n Other 19% (2)

n Polatuzumab vedotin plus 
     bendamustine rituximab 

18% (2)

 Total votes: 11

What data support the use of tafasitamab 
plus lenalidomide in patients with relapsed or 
refractory DLBCL?
The L-MIND [NCT02399085] phase 2 clinical trial [inves-
tigated the use of this combination] in patients who had 
relapsed or refractory DLBCL and who had received 
1 to 3 prior regimens. Initially, patients with primary- 
refractory disease were enrolled in the study. 

After the first cohort was enrolled, there was a change 
in eligibility such that patients with primary-refractory  
disease were excluded. A few patients in this study  
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might have been primary refractory, but most patients on 
this data set were not primary refractory and were not 
intended for transplant.8,9 

The first 3 cycles of treatment consisted of weekly tafa-
sitamab infusions. Next, patients switched to infusions 
every 2 weeks, on day 1 and day 15, [through] cycle 12. 
During those first 12 cycles, patients also received lenalid-
omide, 25 mg daily, on days 1 through 21 of a 28-day cycle, 
which is a standard [dosage] pattern that has been used for 
other diseases. 

If the patients had a clinical benefit, defined as [CR] or 
partial response [PR], they could continue on maintenance 
tafasitamab beyond cycle 12 until disease progression. [The 
maintenance regimen consisted of tafasitamab adminis-
tered every other week.8,9] Some might point out that the 
dose of lenalidomide was a relatively high dose for what 
could be considered an older or frail patient population. A 
fair amount of dose modifications is done in clinical prac-
tice [to manage] cytopenias and other toxicities. That is 
something that I often do when I use this combination.

Can you describe the makeup and results of  
the study?
There were 81 patients on the study. The median age was 
72 years, and the [oldest] patient was aged 86 years.8,10 
Patients with primary-refractory disease comprised only 
a [small fraction] of the population, so the L-MIND trial 
was conducted mostly in [patients with] relapsed disease. 
This is in contrast with the population in the ZUMA-7 trial, 
of whom 75% had [primary-refractory disease].3 Finally, 
only 11% of the patients in the L-MIND trial had received 
a prior transplant. It is important to note that this was not 
a heavily pretreated group of patients.8,10

The results showed that 40% of the patients had a CR 
and 17.5% had a PR, so more than half of the patients 
had a response. The median duration of response [DOR] 
was 43.9 months. [This result] was largely driven by the 
patients with CRs, which is good because those patients 
who benefit tend to get a durable benefit.

By 42 months [of follow-up], among patients who had a 
CR, approximately 80% still had not progressed [median 
DOR, not reached (NR)]. That is incredible. Patients 
who had less than a CR did not do quite as well. The 
median DOR for patients with a PR was 5.6 months [95% 
CI, 2.2-NR],10 but for those patients who achieve a CR, 
a durable response is possible with this targeted ther-
apy combination.

Median PFS was 11.6 months [95% CI, 6.3-45.7], and 
the median [OS] was 33.5 months [95% CI, 18.3-NR],10 
which is quite impressive for a population who was not 
intended for transplant and who historically has not done 
very well with standard chemotherapy. According to the 

old NCCN guidelines, [patients who were not] intended 
for transplant or who relapsed after transplant [had no 
options other than] supportive or palliative care; [there 
was no option that offered] a 33.5-month median OS.

[The efficacy was examined with respect to] how many 
[prior] treatments each patient had received [1 vs 2 or 
more], [and the investigators found,] not surprisingly, 
that those patients who were less heavily pretreated 
tended to [respond] better. The overall response rate in 
the less heavily treated population was 67.5% [95% CI,  
50.9%-81.4%] and in the more heavily treated population 
was 47.5% [95% CI, 31.5%-63.9%; Table11].

What adverse events (AEs) should be highlighted 
from this treatment? 
The AEs observed in this study were [similar to] those 
observed with other lenalidomide-based combinations. 
[Among these] were cytopenias. Neutropenia of grade 
3 or grade 4 affected [27% and 21% of the patients, 
respectively]. Anemia of grade 1 or grade 2 collectively 
affected 27% of patients, and thrombocytopenia of grade 
1 or grade 2 collectively affected 14% of patients. Febrile 
neutropenia [was] relatively rare, affecting only 12% of 
the patients in this 80-patient study. Although there was 
significant neutropenia, it did not [often] result in a fever 
or an admission to the hospital.8,12 Overall, the AEs were 
things that [we see regularly].

Among the nonhematologic AEs, [not many were] grade 
3 or grade 4. Some patients [9%] did have a grade 3 rash. 
Grade 1 and grade 2 rashes [collectively affected 27% of 
patients, and such rashes] may be managed with a dose 
hold of lenalidomide [or] potentially with some topical or 
systemic steroids [plus] lenalidomide dose reduction. But 
the fatigue, diarrhea, cough, [and so on] are things that 
we [frequently see because of chemotherapy-based regi-
mens], and we can manage them with supportive care.8,12 

Serious AEs affected 51% of the patients, though only 
19% experienced AEs that were thought to be therapy 
related; that is quite impressive to me. Discontinuations 
of the combination due to toxicities affected only 12% of 
the patients; that [suggests that] these toxicities were 
generally manageable. Finally, of 30 deaths, 4 [13%] were 
attributed to therapy.8,11,12 The AEs were analyzed with 
respect to the timing of the therapy. Recall that the tafa-
sitamab plus lenalidomide combination was given for the 
first 12 cycles, followed by tafasitamab monotherapy. 

The AEs occurred much more frequently during the 
combination [phase] than during the monotherapy 
[phase]. This implies that the combination of the tafa-
sitamab plus lenalidomide was much more toxic than 
[tafasitamab] by itself.9 I think much of the toxicity was 
driven by the lenalidomide. That is why I [suggest that you 
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consider] dose reducing this treatment if your patient is 
having trouble. n
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TAFASITAMAB PLUS 
LENALIDOMIDE

1 PRIOR TREATMENT
(n = 40)

≥2 PRIOR TREATMENTS  
(n = 40)

OVERALL
(n = 80)

Best objective response, n (%)

Complete response 19 (47.5) 13 (32.5) 32 (40)

Partial response 8 (20) 6 (15) 14 (17.5)

Stable disease 7 (17.5) 6 (15) 13 (16.3)

Progressive disease 5 (12.5) 8 (20) 13 (16.3)

Not estimable 1 (2.5) 7 (17.5) 8 (10)
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1L aRCC treatment that offers a balance of data:
superior OS, safety and tolerability, 
and patient-reported quality of life1-4 *

*

Please see additional Important Safety Information throughout and Brief Summary of the Prescribing Information for 
CABOMETYX on following pages.

INDICATIONS
CABOMETYX® (cabozantinib), in combination with nivolumab, is indicated for the fi rst-line treatment of patients with advanced 
renal cell carcinoma (RCC).
CABOMETYX is indicated for the treatment of patients with advanced RCC.

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Hemorrhage: Severe and fatal hemorrhages occurred with CABOMETYX. The incidence of Grade 3 to 5 hemorrhagic events was 5% in 
CABOMETYX patients in RCC, HCC, and DTC studies. Discontinue CABOMETYX for Grade 3 or 4 hemorrhage and prior to surgery as 
recommended. Do not administer CABOMETYX to patients who have a recent history of hemorrhage, including hemoptysis, hematemesis, 
or melena. 
Perforations and Fistulas: Fistulas, including fatal cases, occurred in 1% of CABOMETYX patients. Gastrointestinal (GI) perforations, 
including fatal cases, occurred in 1% of CABOMETYX patients. Monitor patients for signs and symptoms of fi stulas and perforations, 
including abscess and sepsis. Discontinue CABOMETYX in patients who experience a Grade 4 fi stula or a GI perforation. 
Thrombotic Events: CABOMETYX increased the risk of thrombotic events. Venous thromboembolism occurred in 7% (including 
4% pulmonary embolism) and arterial thromboembolism in 2% of CABOMETYX patients. Fatal thrombotic events occurred in 
CABOMETYX patients. Discontinue CABOMETYX in patients who develop an acute myocardial infarction or serious arterial or venous 
thromboembolic events that require medical intervention.
Hypertension and Hypertensive Crisis: CABOMETYX can cause hypertension, including hypertensive crisis. Hypertension was reported in 
37% (16% Grade 3 and <1% Grade 4) of CABOMETYX patients. Do not initiate CABOMETYX in patients with uncontrolled hypertension. 
Monitor blood pressure regularly during CABOMETYX treatment. Withhold CABOMETYX for hypertension that is not adequately 
controlled with medical management; when controlled, resume at a reduced dose. Permanently discontinue CABOMETYX for severe 
hypertension that cannot be controlled with anti-hypertensive therapy or for hypertensive crisis.

1L=fi rst-line; aRCC=advanced renal cell carcinoma; CI=confi dence interval; FKSI-19=Functional Assessment of Cancer Therapy-Kidney Symptom Index 19; 
HR=hazard ratio; ORR=objective response rate; OS=overall survival; PFS=progression-free survival.

*Superior OS vs sunitinib in patients with previously untreated aRCC. Primary analysis OS results: 40% reduction in risk of death with CABOMETYX + OPDIVO 
vs sunitinib (HR=0.60; 98.89% CI: 0.40-0.89; P=0.001); median OS was not reached in either arm. The primary endpoint was PFS, and secondary endpoints 
included OS, ORR, and safety. Quality of life was evaluated as an exploratory endpoint using the FKSI-19 scale, and the clinical signifi cance is unknown.1,2

1L aRCC
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98.89% CI: 0.40-0.89
P=0.001
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CABOMETYX + OPDIVO (n=323)
sunitinib (n=328)

Patients at risk

Median

Median OS not reached in either treatment arm.1

40% REDUCTION in risk of death (HR=0.60)

BICR=blinded independent central review; CR=complete response; ITT=intent to 
treat; IV=intravenous; PFS-2=progression-free survival after subsequent therapy; 
PK=pharmacokinetics; PO=by mouth; PR=partial response.

Early and sustained separation of OS curves in the 
primary analysis1

Hypocalcemia: CABOMETYX can cause hypocalcemia. Based on 
the safety population, hypocalcemia occurred in 13% of patients 
treated with CABOMETYX, including Grade 3 in 2% and Grade 4 
in 1% of patients. Laboratory abnormality data were not collected 
in CABOSUN.
In COSMIC-311, hypocalcemia occurred in 36% of patients treated 
with CABOMETYX, including Grade 3 in 6% and Grade 4 in 3% 
of patients.
Monitor blood calcium levels and replace calcium as necessary during 
treatment. Withhold and resume at reduced dose upon recovery or 
permanently discontinue CABOMETYX depending on severity.
Embryo-Fetal Toxicity: CABOMETYX can cause fetal harm. Advise 
pregnant women and females of reproductive potential of the 
potential risk to a fetus. Verify the pregnancy status of females of 
reproductive potential prior to initiating CABOMETYX and advise 
them to use eff ective contraception during treatment and for 
4 months after the last dose.

ADVERSE REACTIONS
The most common (≥20%) adverse reactions are:
CABOMETYX as a single agent: diarrhea, fatigue, PPE, 
decreased appetite, hypertension, nausea, vomiting, weight 
decreased, constipation. 
CABOMETYX in combination with nivolumab: diarrhea, fatigue, 
hepatotoxicity, PPE, stomatitis, rash, hypertension, hypothyroidism, 
musculoskeletal pain, decreased appetite, nausea, dysgeusia, 
abdominal pain, cough, and upper respiratory tract infection.

DRUG INTERACTIONS
Strong CYP3A4 Inhibitors: If coadministration with strong CYP3A4 
inhibitors cannot be avoided, reduce the CABOMETYX dosage. 
Avoid grapefruit or grapefruit juice.
Strong CYP3A4 Inducers: If coadministration with strong CYP3A4 
inducers cannot be avoided, increase the CABOMETYX dosage. 
Avoid St. John’s wort.

USE IN SPECIFIC POPULATIONS
Lactation: Advise women not to breastfeed during CABOMETYX 
treat ment and for 4 months after the fi nal dose.

Hepatic Impairment: In patients with moderate hepatic impairment, 
reduce the CABOMETYX dosage. Avoid CABOMETYX in patients 
with severe hepatic impairment.

For additional safety information, please see Brief Summary 
of the Prescribing Information for CABOMETYX on 
following pages.

You are encouraged to report negative side eff ects of 
prescription drugs to the FDA. Visit www.FDA.gov/medwatch
or call 1-800-FDA-1088.

CheckMate-9ER study design1,2,5

A randomized (1:1), open-label, Phase 3 trial 
vs sunitinib in 651 patients with previously 
untreated aRCC with a clear-cell component. 
The trial evaluated CABOMETYX 40 mg 
(starting dose) PO once daily in combination 
with OPDIVO 240 mg fl at dose IV every 
2 weeks vs sunitinib 50 mg (starting dose) PO 
once daily for 4 weeks, followed by 2 weeks 
off , per cycle. The primary endpoint was PFS, 
and secondary endpoints included OS, ORR, 
and safety. PFS and ORR were assessed by 
BICR. Quality of life was evaluated as an 
exploratory endpoint using the FKSI-19 scale, 
and the clinical signifi cance is unknown. 
Other exploratory endpoints included 
biomarkers, PK, immunogenicity, and PFS-2. 
An updated effi  cacy analysis was conducted 
when 271 events were observed based on 
the pre-specifi ed number of events for the 
pre-planned fi nal analysis of OS.

References: 1. CABOMETYX® (cabozantinib) Prescribing Information. Exelixis 
Inc; 2022. 2. Choueiri TK, Powles T, Burotto M, et al; CheckMate 9ER 
Investigators. Nivolumab plus cabozantinib versus sunitinib for advanced 
renal-cell carcinoma. N Engl J Med. 2021;384(9):829-841. 3. Choueiri TK, Powles T, 
Burotto M, et al. Nivolumab plus cabozantinib versus sunitinib in fi rst-line 
treatment for advanced renal cell carcinoma: fi rst results from the randomized 
phase 3 CheckMate 9ER trial. Presented at The European Society for Medical 
Oncology (ESMO) Virtual Congress 2020; September 19-21, 2020. Presentation 
6960. 4. Choueiri TK, Powles T, Burotto M, et al; CheckMate 9ER Investigators. 
Nivolumab plus cabozantinib versus sunitinib for advanced renal-cell carcinoma 
[supplementary appendix]. N Engl J Med. 2021;384(9):829-841. 5. Choueiri TK, 
Powles T, Burotto M, et al; CheckMate 9ER Investigators. Nivolumab plus 
cabozantinib versus sunitinib for advanced renal-cell carcinoma [protocol]. 
N Engl J Med. 2021;384(9):829-841. 6. Motzer RJ, Powles T, Burotto M, et al. 
Nivolumab plus cabozantinib versus sunitinib in fi rst-line treatment for 
advanced renal cell carcinoma (CheckMate 9ER): long-term follow-up 
results from an open-label, randomised, phase 3 trial. Lancet Oncol. 
2022;23(7):888-898. 7. Data on fi le. Exelixis, Inc. 

DISCOVER MORE AT CABOMETYXhcp.com

 Final analysis of OS (median follow-up: 32.9 months; range: 25.4-45.4 months): Median OS was 37.7 months for CABOMETYX + OPDIVO (95% CI: 35.5-NR; 
n=323) compared with 34.3 months for sunitinib (95% CI: 29.0-NR; n=328); HR=0.70 (95% CI: 0.55-0.90).1,6–7

Secondary endpoint

* PFS and ORR were assessed by BICR.1

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS
Diarrhea: Diarrhea occurred in 62% of CABOMETYX patients. 
Grade 3 diarrhea occurred in 10% of CABOMETYX patients. 
Monitor and manage patients using antidiarrheals as indicated. 
Withhold CABOMETYX until improvement to ≤ Grade 1, resume at 
a reduced dose. 
Palmar-Plantar Erythrodysesthesia (PPE): PPE occurred in 45% of 
CABOMETYX patients. Grade 3 PPE occurred in 13% of CABOMETYX 
patients. Withhold CABOMETYX until improvement to Grade 1 and 
resume at a reduced dose for intolerable Grade 2 PPE or Grade 3 PPE. 
Hepatotoxicity: CABOMETYX in combination with nivolumab can 
cause hepatic toxicity with higher frequencies of Grades 3 and 4 ALT 
and AST elevations compared to CABOMETYX alone.
Monitor liver enzymes before initiation of and periodically throughout 
treatment. Consider more frequent monitoring of liver enzymes than 
when the drugs are administered as single agents. For elevated liver 
enzymes, interrupt CABOMETYX and nivolumab and consider 
administering corticosteroids.
With the combination of CABOMETYX and nivolumab, Grades 3 and 
4 increased ALT or AST were seen in 11% of patients. ALT or AST >3 
times ULN (Grade ≥2) was reported in 83 patients, of whom 23 (28%) 
received systemic corticosteroids; ALT or AST resolved to Grades 0-1 
in 74 (89%). Among the 44 patients with Grade ≥2 increased ALT or 
AST who were rechallenged with either CABOMETYX (n=9) or 
nivolumab (n=11) as a single agent or with both (n=24), recurrence of 
Grade ≥2 increased ALT or AST was observed in 2 patients receiving 
CABOMETYX, 2 patients receiving nivolumab, and 7 patients 
receiving both CABOMETYX and nivolumab. Withhold and resume at 
a reduced dose based on severity.
Adrenal Insuffi  ciency: CABOMETYX in combination with nivolumab 
can cause primary or secondary adrenal insuffi  ciency. For Grade 2 or 
higher adrenal insuffi  ciency, initiate symptomatic treatment, including 
hormone replacement as clinically indicated. Withhold CABOMETYX 
and/or nivolumab and resume CABOMETYX at a reduced dose 
depending on severity.
Adrenal insuffi  ciency occurred in 4.7% (15/320) of patients with RCC 
who received CABOMETYX with nivolumab, including Grade 3 (2.2%), 
and Grade 2 (1.9%) adverse reactions. Adrenal insuffi  ciency led to 
permanent discontinuation of CABOMETYX and nivolumab in 0.9% 
and withholding of CABOMETYX and nivolumab in 2.8% of patients 
with RCC.

Approximately 80% (12/15) of patients with adrenal insuffi  ciency 
received hormone replacement therapy, including systemic 
corticosteroids. Adrenal insuffi  ciency resolved in 27% (n=4) of the 15 
patients. Of the 9 patients in whom CABOMETYX with nivolumab was 
withheld for adrenal insuffi  ciency, 6 reinstated treatment after 
symptom improvement; of these, all (n=6) received hormone 
replacement therapy and 2 had recurrence of adrenal insuffi  ciency.
Proteinuria: Proteinuria was observed in 8% of CABOMETYX patients. 
Monitor urine protein regularly during CABOMETYX treatment. For 
Grade 2 or 3 proteinuria, withhold CABOMETYX until improvement 
to ≤ Grade 1 proteinuria, resume CABOMETYX at a reduced dose. 
Discontinue CABOMETYX in patients who develop nephrotic syndrome.
Osteonecrosis of the Jaw (ONJ): ONJ occurred in <1% of 
CABOMETYX patients. ONJ can manifest as jaw pain, osteomyelitis, 
osteitis, bone erosion, tooth or periodontal infection, toothache, 
gingival ulceration or erosion, persistent jaw pain, or slow healing of 
the mouth or jaw after dental surgery. Perform an oral examination 
prior to CABOMETYX initiation and periodically during treatment. 
Advise patients regarding good oral hygiene practices. Withhold 
CABOMETYX for at least 3 weeks prior to scheduled dental surgery 
or invasive dental procedures, if possible. Withhold CABOMETYX for 
development of ONJ until complete resolution, resume at a 
reduced dose. 
Impaired Wound Healing: Wound complications occurred with 
CABOMETYX. Withhold CABOMETYX for at least 3 weeks prior to 
elective surgery. Do not administer CABOMETYX for at least 2 weeks 
after major surgery and until adequate wound healing. The safety of 
resumption of CABOMETYX after resolution of wound healing 
complications has not been established.
Reversible Posterior Leukoencephalopathy Syndrome (RPLS): RPLS, 
a syndrome of subcortical vasogenic edema diagnosed by 
characteristic fi ndings on MRI, can occur with CABOMETYX. Evaluate 
for RPLS in patients presenting with seizures, headache, visual 
disturbances, confusion, or altered mental function. Discontinue 
CABOMETYX in patients who develop RPLS.
Thyroid Dysfunction: Thyroid dysfunction, primarily hypothyroidism, 
has been observed with CABOMETYX. Based on the safety 
population, thyroid dysfunction occurred in 19% of patients treated 
with CABOMETYX, including Grade 3 in 0.4% of patients.
Patients should be assessed for signs of thyroid dysfunction prior 
to the initiation of CABOMETYX and monitored for signs and 
symptoms of thyroid dysfunction during CABOMETYX treatment. 
Thyroid function testing and management of dysfunction should 
be performed as clinically indicated.

Superior PFS and ORR results in the ITT population in the 
primary analysis1

Median follow-up time of 18.1 months; range: 10.6-30.6 months2

Primary endpoint Secondary endpoint

MEDIAN PFS WAS DOUBLED1*

16.6
months

CABOMETYX 
+ OPDIVO

8.3
months
sunitinib

HR=0.51 
(95% CI:

0.41-0.64)
P<0.0001

(95% CI: 
12.5-24.9; 
n=323)

(95% CI: 
7.0-9.7; 
n=328)

vs

ORR WAS DOUBLED1*

P<0.0001

(95% CI: 
50.1-61.2; 
n=323)

(95% CI: 
22.4-32.3; 

n=328) 

 55.7%
CABOMETYX 

+ OPDIVO

 27.1%
sunitinib

vs
vs8%

(n=26/323)
CABOMETYX 

+ OPDIVO

4.6% 
(n=15/328)
sunitinib

CR

vs48%
(n=154/323)

CABOMETYX 
+ OPDIVO

23% 
(n=74/328)
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PR
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98.89% CI: 0.40-0.89
P=0.001
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CABOMETYX + OPDIVO (n=323)
sunitinib (n=328)

Patients at risk

Median

Median OS not reached in either treatment arm.1

40% REDUCTION in risk of death (HR=0.60)

BICR=blinded independent central review; CR=complete response; ITT=intent to 
treat; IV=intravenous; PFS-2=progression-free survival after subsequent therapy; 
PK=pharmacokinetics; PO=by mouth; PR=partial response.

Early and sustained separation of OS curves in the 
primary analysis1

Hypocalcemia: CABOMETYX can cause hypocalcemia. Based on 
the safety population, hypocalcemia occurred in 13% of patients 
treated with CABOMETYX, including Grade 3 in 2% and Grade 4 
in 1% of patients. Laboratory abnormality data were not collected 
in CABOSUN.
In COSMIC-311, hypocalcemia occurred in 36% of patients treated 
with CABOMETYX, including Grade 3 in 6% and Grade 4 in 3% 
of patients.
Monitor blood calcium levels and replace calcium as necessary during 
treatment. Withhold and resume at reduced dose upon recovery or 
permanently discontinue CABOMETYX depending on severity.
Embryo-Fetal Toxicity: CABOMETYX can cause fetal harm. Advise 
pregnant women and females of reproductive potential of the 
potential risk to a fetus. Verify the pregnancy status of females of 
reproductive potential prior to initiating CABOMETYX and advise 
them to use eff ective contraception during treatment and for 
4 months after the last dose.

ADVERSE REACTIONS
The most common (≥20%) adverse reactions are:
CABOMETYX as a single agent: diarrhea, fatigue, PPE, 
decreased appetite, hypertension, nausea, vomiting, weight 
decreased, constipation. 
CABOMETYX in combination with nivolumab: diarrhea, fatigue, 
hepatotoxicity, PPE, stomatitis, rash, hypertension, hypothyroidism, 
musculoskeletal pain, decreased appetite, nausea, dysgeusia, 
abdominal pain, cough, and upper respiratory tract infection.

DRUG INTERACTIONS
Strong CYP3A4 Inhibitors: If coadministration with strong CYP3A4 
inhibitors cannot be avoided, reduce the CABOMETYX dosage. 
Avoid grapefruit or grapefruit juice.
Strong CYP3A4 Inducers: If coadministration with strong CYP3A4 
inducers cannot be avoided, increase the CABOMETYX dosage. 
Avoid St. John’s wort.

USE IN SPECIFIC POPULATIONS
Lactation: Advise women not to breastfeed during CABOMETYX 
treat ment and for 4 months after the fi nal dose.

Hepatic Impairment: In patients with moderate hepatic impairment, 
reduce the CABOMETYX dosage. Avoid CABOMETYX in patients 
with severe hepatic impairment.

For additional safety information, please see Brief Summary 
of the Prescribing Information for CABOMETYX on 
following pages.

You are encouraged to report negative side eff ects of 
prescription drugs to the FDA. Visit www.FDA.gov/medwatch
or call 1-800-FDA-1088.

CheckMate-9ER study design1,2,5

A randomized (1:1), open-label, Phase 3 trial 
vs sunitinib in 651 patients with previously 
untreated aRCC with a clear-cell component. 
The trial evaluated CABOMETYX 40 mg 
(starting dose) PO once daily in combination 
with OPDIVO 240 mg fl at dose IV every 
2 weeks vs sunitinib 50 mg (starting dose) PO 
once daily for 4 weeks, followed by 2 weeks 
off , per cycle. The primary endpoint was PFS, 
and secondary endpoints included OS, ORR, 
and safety. PFS and ORR were assessed by 
BICR. Quality of life was evaluated as an 
exploratory endpoint using the FKSI-19 scale, 
and the clinical signifi cance is unknown. 
Other exploratory endpoints included 
biomarkers, PK, immunogenicity, and PFS-2. 
An updated effi  cacy analysis was conducted 
when 271 events were observed based on 
the pre-specifi ed number of events for the 
pre-planned fi nal analysis of OS.

References: 1. CABOMETYX® (cabozantinib) Prescribing Information. Exelixis 
Inc; 2022. 2. Choueiri TK, Powles T, Burotto M, et al; CheckMate 9ER 
Investigators. Nivolumab plus cabozantinib versus sunitinib for advanced 
renal-cell carcinoma. N Engl J Med. 2021;384(9):829-841. 3. Choueiri TK, Powles T, 
Burotto M, et al. Nivolumab plus cabozantinib versus sunitinib in fi rst-line 
treatment for advanced renal cell carcinoma: fi rst results from the randomized 
phase 3 CheckMate 9ER trial. Presented at The European Society for Medical 
Oncology (ESMO) Virtual Congress 2020; September 19-21, 2020. Presentation 
6960. 4. Choueiri TK, Powles T, Burotto M, et al; CheckMate 9ER Investigators. 
Nivolumab plus cabozantinib versus sunitinib for advanced renal-cell carcinoma 
[supplementary appendix]. N Engl J Med. 2021;384(9):829-841. 5. Choueiri TK, 
Powles T, Burotto M, et al; CheckMate 9ER Investigators. Nivolumab plus 
cabozantinib versus sunitinib for advanced renal-cell carcinoma [protocol]. 
N Engl J Med. 2021;384(9):829-841. 6. Motzer RJ, Powles T, Burotto M, et al. 
Nivolumab plus cabozantinib versus sunitinib in fi rst-line treatment for 
advanced renal cell carcinoma (CheckMate 9ER): long-term follow-up 
results from an open-label, randomised, phase 3 trial. Lancet Oncol. 
2022;23(7):888-898. 7. Data on fi le. Exelixis, Inc. 
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 Final analysis of OS (median follow-up: 32.9 months; range: 25.4-45.4 months): Median OS was 37.7 months for CABOMETYX + OPDIVO (95% CI: 35.5-NR; 
n=323) compared with 34.3 months for sunitinib (95% CI: 29.0-NR; n=328); HR=0.70 (95% CI: 0.55-0.90).1,6–7

Secondary endpoint

* PFS and ORR were assessed by BICR.1

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS
Diarrhea: Diarrhea occurred in 62% of CABOMETYX patients. 
Grade 3 diarrhea occurred in 10% of CABOMETYX patients. 
Monitor and manage patients using antidiarrheals as indicated. 
Withhold CABOMETYX until improvement to ≤ Grade 1, resume at 
a reduced dose. 
Palmar-Plantar Erythrodysesthesia (PPE): PPE occurred in 45% of 
CABOMETYX patients. Grade 3 PPE occurred in 13% of CABOMETYX 
patients. Withhold CABOMETYX until improvement to Grade 1 and 
resume at a reduced dose for intolerable Grade 2 PPE or Grade 3 PPE. 
Hepatotoxicity: CABOMETYX in combination with nivolumab can 
cause hepatic toxicity with higher frequencies of Grades 3 and 4 ALT 
and AST elevations compared to CABOMETYX alone.
Monitor liver enzymes before initiation of and periodically throughout 
treatment. Consider more frequent monitoring of liver enzymes than 
when the drugs are administered as single agents. For elevated liver 
enzymes, interrupt CABOMETYX and nivolumab and consider 
administering corticosteroids.
With the combination of CABOMETYX and nivolumab, Grades 3 and 
4 increased ALT or AST were seen in 11% of patients. ALT or AST >3 
times ULN (Grade ≥2) was reported in 83 patients, of whom 23 (28%) 
received systemic corticosteroids; ALT or AST resolved to Grades 0-1 
in 74 (89%). Among the 44 patients with Grade ≥2 increased ALT or 
AST who were rechallenged with either CABOMETYX (n=9) or 
nivolumab (n=11) as a single agent or with both (n=24), recurrence of 
Grade ≥2 increased ALT or AST was observed in 2 patients receiving 
CABOMETYX, 2 patients receiving nivolumab, and 7 patients 
receiving both CABOMETYX and nivolumab. Withhold and resume at 
a reduced dose based on severity.
Adrenal Insuffi  ciency: CABOMETYX in combination with nivolumab 
can cause primary or secondary adrenal insuffi  ciency. For Grade 2 or 
higher adrenal insuffi  ciency, initiate symptomatic treatment, including 
hormone replacement as clinically indicated. Withhold CABOMETYX 
and/or nivolumab and resume CABOMETYX at a reduced dose 
depending on severity.
Adrenal insuffi  ciency occurred in 4.7% (15/320) of patients with RCC 
who received CABOMETYX with nivolumab, including Grade 3 (2.2%), 
and Grade 2 (1.9%) adverse reactions. Adrenal insuffi  ciency led to 
permanent discontinuation of CABOMETYX and nivolumab in 0.9% 
and withholding of CABOMETYX and nivolumab in 2.8% of patients 
with RCC.

Approximately 80% (12/15) of patients with adrenal insuffi  ciency 
received hormone replacement therapy, including systemic 
corticosteroids. Adrenal insuffi  ciency resolved in 27% (n=4) of the 15 
patients. Of the 9 patients in whom CABOMETYX with nivolumab was 
withheld for adrenal insuffi  ciency, 6 reinstated treatment after 
symptom improvement; of these, all (n=6) received hormone 
replacement therapy and 2 had recurrence of adrenal insuffi  ciency.
Proteinuria: Proteinuria was observed in 8% of CABOMETYX patients. 
Monitor urine protein regularly during CABOMETYX treatment. For 
Grade 2 or 3 proteinuria, withhold CABOMETYX until improvement 
to ≤ Grade 1 proteinuria, resume CABOMETYX at a reduced dose. 
Discontinue CABOMETYX in patients who develop nephrotic syndrome.
Osteonecrosis of the Jaw (ONJ): ONJ occurred in <1% of 
CABOMETYX patients. ONJ can manifest as jaw pain, osteomyelitis, 
osteitis, bone erosion, tooth or periodontal infection, toothache, 
gingival ulceration or erosion, persistent jaw pain, or slow healing of 
the mouth or jaw after dental surgery. Perform an oral examination 
prior to CABOMETYX initiation and periodically during treatment. 
Advise patients regarding good oral hygiene practices. Withhold 
CABOMETYX for at least 3 weeks prior to scheduled dental surgery 
or invasive dental procedures, if possible. Withhold CABOMETYX for 
development of ONJ until complete resolution, resume at a 
reduced dose. 
Impaired Wound Healing: Wound complications occurred with 
CABOMETYX. Withhold CABOMETYX for at least 3 weeks prior to 
elective surgery. Do not administer CABOMETYX for at least 2 weeks 
after major surgery and until adequate wound healing. The safety of 
resumption of CABOMETYX after resolution of wound healing 
complications has not been established.
Reversible Posterior Leukoencephalopathy Syndrome (RPLS): RPLS, 
a syndrome of subcortical vasogenic edema diagnosed by 
characteristic fi ndings on MRI, can occur with CABOMETYX. Evaluate 
for RPLS in patients presenting with seizures, headache, visual 
disturbances, confusion, or altered mental function. Discontinue 
CABOMETYX in patients who develop RPLS.
Thyroid Dysfunction: Thyroid dysfunction, primarily hypothyroidism, 
has been observed with CABOMETYX. Based on the safety 
population, thyroid dysfunction occurred in 19% of patients treated 
with CABOMETYX, including Grade 3 in 0.4% of patients.
Patients should be assessed for signs of thyroid dysfunction prior 
to the initiation of CABOMETYX and monitored for signs and 
symptoms of thyroid dysfunction during CABOMETYX treatment. 
Thyroid function testing and management of dysfunction should 
be performed as clinically indicated.

Superior PFS and ORR results in the ITT population in the 
primary analysis1

Median follow-up time of 18.1 months; range: 10.6-30.6 months2

Primary endpoint Secondary endpoint

MEDIAN PFS WAS DOUBLED1*

16.6
months

CABOMETYX 
+ OPDIVO

8.3
months
sunitinib

HR=0.51 
(95% CI:

0.41-0.64)
P<0.0001

(95% CI: 
12.5-24.9; 
n=323)

(95% CI: 
7.0-9.7; 
n=328)

vs

ORR WAS DOUBLED1*

P<0.0001

(95% CI: 
50.1-61.2; 
n=323)

(95% CI: 
22.4-32.3; 

n=328) 

 55.7%
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+ OPDIVO
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vs
vs8%

(n=26/323)
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4.6% 
(n=15/328)
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CABOMETYX® (cabozantinib) TABLETS 
BRIEF SUMMARY OF PRESCRIBING INFORMATION. 
PLEASE SEE THE CABOMETYX PACKAGE INSERT FOR 
FULL PRESCRIBING INFORMATION. 
INITIAL U.S. APPROVAL: 2012
1  INDICATIONS AND USAGE 
1.1  Renal Cell Carcinoma 
CABOMETYX is indicated for the treatment of patients with 
advanced renal cell carcinoma (RCC). 
CABOMETYX, in combination with nivolumab, is indicated for 
the first-line treatment of patients with advanced RCC. 
1.2  Hepatocellular Carcinoma 
CABOMETYX is indicated for the treatment of patients with 
hepatocellular carcinoma (HCC) who have been previously 
treated with sorafenib. 
1.3  Differentiated Thyroid Cancer 
CABOMETYX is indicated for the treatment of adult and pediatric 
patients 12 years of age and older with locally advanced or 
metastatic differentiated thyroid cancer (DTC) that has progressed 
following prior VEGFR-targeted therapy and who are radioactive 
iodine-refractory or ineligible. 
4  CONTRAINDICATIONS 
None. 
5  WARNINGS AND PRECAUTIONS 
5.1  Hemorrhage 
Severe and fatal hemorrhages occurred with CABOMETYX. 
The incidence of Grade 3 to 5 hemorrhagic events was 5% in 
CABOMETYX patients in the RCC, HCC, and DTC studies. 
Discontinue CABOMETYX for Grade 3 or 4 hemorrhage and prior 
to surgery as recommended. Do not administer CABOMETYX 
to patients who have a recent history of hemorrhage, including 
hemoptysis, hematemesis, or melena. 
5.2  Perforations and Fistulas 
Fistulas, including fatal cases, occurred in 1% of CABOMETYX-
treated patients. Gastrointestinal (GI) perforations, including fatal 
cases, occurred in 1% of CABOMETYX-treated patients. 
Monitor patients for signs and symptoms of fistulas and 
perforations, including abscess and sepsis. Discontinue 
CABOMETYX in patients who experience a Grade 4 fistula 
or a GI perforation. 
5.3  Thrombotic Events 
CABOMETYX increased the risk of thrombotic events. Venous 
thromboembolism occurred in 7% (including 4% pulmonary 
embolism) and arterial thromboembolism occurred in 2% of 
CABOMETYX-treated patients. Fatal thrombotic events occurred 
in CABOMETYX-treated patients.
Discontinue CABOMETYX in patients who develop an acute 
myocardial infarction or serious arterial or venous thromboembolic 
events that require medical intervention. 
5.4  Hypertension and Hypertensive Crisis 
CABOMETYX can cause hypertension, including hypertensive 
crisis. Hypertension was reported in 37% (16% Grade 3 and <1% 
Grade 4) of CABOMETYX-treated patients. 
Do not initiate CABOMETYX in patients with uncontrolled 
hypertension. Monitor blood pressure regularly during 
CABOMETYX treatment. Withhold CABOMETYX for hypertension 
that is not adequately controlled with medical management; when 
controlled, resume CABOMETYX at a reduced dose. Permanently 
discontinue CABOMETYX for severe hypertension that cannot be 
controlled with anti-hypertensive therapy or for hypertensive crisis. 
5.5  Diarrhea 
Diarrhea occurred in 62% of patients treated with CABOMETYX. 
Grade 3 diarrhea occurred in 10% of patients treated with 
CABOMETYX. 
Monitor and manage patients using antidiarrheals as indicated. 
Withhold CABOMETYX until improvement to ≤ Grade 1, resume 
CABOMETYX at a reduced dose.
5.6  Palmar-Plantar Erythrodysesthesia 
Palmar-plantar erythrodysesthesia (PPE) occurred in 45% of 
patients treated with CABOMETYX. Grade 3 PPE occurred in 
13% of patients treated with CABOMETYX. 
Withhold CABOMETYX until improvement to Grade 1 and resume 
CABOMETYX at a reduced dose for intolerable Grade 2 PPE or 
Grade 3 PPE. 
5.7  Hepatotoxicity 
CABOMETYX in combination with nivolumab can cause hepatic 
toxicity with higher frequencies of Grades 3 and 4 ALT and 
AST elevations compared to CABOMETYX alone. Monitor liver 
enzymes before initiation of and periodically throughout treatment. 
Consider more frequent monitoring of liver enzymes as compared 
to when the drugs are administered as single agents. For elevated 
liver enzymes, interrupt CABOMETYX and nivolumab and 
consider administering corticosteroids. 
With the combination of CABOMETYX and nivolumab, Grades 3 
and 4 increased ALT or AST were seen in 11% of patients. ALT 
or AST > 3 times ULN (Grade ≥2) was reported in 83 patients, of 

whom 23 (28%) received systemic corticosteroids; ALT or AST 
resolved to Grades 0-1 in 74 (89%). Among the 44 patients with 
Grade ≥2 increased ALT or AST who were rechallenged with 
either CABOMETYX (n=9) or nivolumab (n=11) as a single agent 
or with both (n=24), recurrence of Grade ≥2 increased ALT or AST 
was observed in 2 patients receiving CABOMETYX, 2 patients 
receiving nivolumab, and 7 patients receiving both CABOMETYX 
and nivolumab. Withhold and resume at a reduced dose based 
on severity. 
5.8  Adrenal Insufficiency 
CABOMETYX in combination with nivolumab can cause primary 
or secondary adrenal insufficiency. For Grade 2 or higher adrenal 
insufficiency, initiate symptomatic treatment, including hormone 
replacement as clinically indicated. Withhold CABOMETYX 
and/or nivolumab and resume CABOMETYX at a reduced dose 
depending on severity. 
Adrenal insufficiency occurred in 4.7% (15/320) of patients with 
RCC who received CABOMETYX with nivolumab, including 
Grade 3 (2.2%), and Grade 2 (1.9%) adverse reactions. Adrenal 
insufficiency led to permanent discontinuation of CABOMETYX 
and nivolumab in 0.9% and withholding of CABOMETYX and 
nivolumab in 2.8% of patients with RCC. 
Approximately 80% (12/15) of patients with adrenal insufficiency 
received hormone replacement therapy, including systemic 
corticosteroids. Adrenal insufficiency resolved in 27% (n=4) of 
the 15 patients. Of the 9 patients in whom CABOMETYX with 
nivolumab was withheld for adrenal insufficiency, 6 reinstated 
treatment after symptom improvement; of these, all (n=6) received 
hormone replacement therapy and 2 had recurrence of adrenal 
insufficiency. 
5.9  Proteinuria 
Proteinuria was observed in 8% of patients receiving 
CABOMETYX. 
Monitor urine protein regularly during CABOMETYX treatment. 
For Grade 2 or 3 proteinuria, withhold CABOMETYX until 
improvement to ≤ Grade 1 proteinuria, resume CABOMETYX 
at a reduced dose. Discontinue CABOMETYX in patients who 
develop nephrotic syndrome. 
5.10  Osteonecrosis of the Jaw 
Osteonecrosis of the jaw (ONJ) occurred in <1% of patients 
treated with CABOMETYX. 
ONJ can manifest as jaw pain, osteomyelitis, osteitis, bone 
erosion, tooth or periodontal infection, toothache, gingival 
ulceration or erosion, persistent jaw pain or slow healing of the 
mouth or jaw after dental surgery. Perform an oral examination 
prior to initiation of CABOMETYX and periodically during 
CABOMETYX. Advise patients regarding good oral hygiene 
practices. Withhold CABOMETYX for at least 3 weeks prior 
to scheduled dental surgery or invasive dental procedures, if 
possible. Withhold CABOMETYX for development of ONJ until 
complete resolution, resume at a reduced dose. 
5.11 Impaired Wound Healing 
Wound complications occurred with CABOMETYX. Withhold 
CABOMETYX for at least 3 weeks prior to elective surgery. Do not 
administer CABOMETYX for at least 2 weeks after major surgery 
and until adequate wound healing. The safety of resumption of 
CABOMETYX after resolution of wound healing complications has 
not been established. 
5.12  Reversible Posterior Leukoencephalopathy Syndrome 
Reversible Posterior Leukoencephalopathy Syndrome (RPLS), 
a syndrome of subcortical vasogenic edema diagnosed by 
characteristic finding on MRI, can occur with CABOMETYX. 
Perform an evaluation for RPLS in any patient presenting with 
seizures, headache, visual disturbances, confusion or altered 
mental function. Discontinue CABOMETYX in patients who 
develop RPLS. 
5.13  Thyroid Dysfunction 
Thyroid dysfunction, primarily hypothyroidism, has been 
observed with CABOMETYX. Based on the safety population, 
thyroid dysfunction occurred in 19% of patients treated with 
CABOMETYX, including Grade 3 in 0.4% of patients.
Patients should be assessed for signs of thyroid dysfunction prior 
to the initiation of CABOMETYX and monitored for signs and 
symptoms of thyroid dysfunction during CABOMETYX treatment. 
Thyroid function testing and management of dysfunction should 
be performed as clinically indicated. 
5.14  Hypocalcemia 
CABOMETYX can cause hypocalcemia. Based on the safety 
population, hypocalcemia occurred in 13% of patients treated 
with CABOMETYX, including Grade 3 in 2% and Grade 4 in 1% 
of patients. Laboratory abnormality data were not collected in 
CABOSUN.
In COSMIC-311, hypocalcemia occurred in 36% of patients 
treated with CABOMETYX, including Grade 3 in 6% and Grade 4 
in 3% of patients.
Monitor blood calcium levels and replace calcium as necessary 
during treatment. Withhold and resume at reduced dose upon 
recovery or permanently discontinue CABOMETYX depending 
on severity. 

5.15  Embryo-Fetal Toxicity 
Based on data from animal studies and its mechanism of action, 
CABOMETYX can cause fetal harm when administered to a 
pregnant woman. Cabozantinib administration to pregnant 
animals during organogenesis resulted in embryolethality at 
exposures below those occurring clinically at the recommended 
dose, and in increased incidences of skeletal variations in rats and 
visceral variations and malformations in rabbits. 
Advise pregnant women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective contraception 
during treatment with CABOMETYX and for 4 months after the 
last dose. 
6  ADVERSE REACTIONS 
The following clinically significant adverse reactions are discussed 
elsewhere in the labeling: Hemorrhage, Perforations and 
Fistulas, Thrombotic Events, Hypertension and Hypertensive 
Crisis, Diarrhea, Palmar-plantar Erythrodysesthesia, 
Hepatotoxicity, Adrenal Insufficiency, Proteinuria, Osteonecrosis 
of the Jaw, Impaired Wound Healing, Reversible Posterior 
Leukoencephalopathy Syndrome, Thyroid Dysfunction and 
Hypocalcemia. 
6.1  Clinical Trial Experience 
The data described in the WARNINGS AND PRECAUTIONS 
section and below reflect exposure to CABOMETYX as a single 
agent in 409 patients with RCC enrolled in randomized, active-
controlled trials (CABOSUN, METEOR), 467 patients with HCC 
enrolled in a randomized, placebo-controlled trial (CELESTIAL), 
in 125 patients with DTC enrolled in a randomized, placebo-
controlled trial (COSMIC-311), and in combination with nivolumab 
240 mg/m2 every 2 weeks in 320 patients with RCC enrolled in a 
randomized, active-controlled trial (CHECKMATE-9ER). 
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 reflect the rates observed in practice. 
Renal Cell Carcinoma 
METEOR 
The safety of CABOMETYX was evaluated in METEOR, a 
randomized, open-label trial in which 331 patients with advanced 
renal cell carcinoma received CABOMETYX 60 mg once daily and 
322 patients received everolimus 10 mg once daily until disease 
progression or unacceptable toxicity. Patients on both arms who 
had disease progression could continue treatment at the discretion 
of the investigator. The median duration of treatment was 7.6 
months (range 0.3 – 20.5) for patients receiving CABOMETYX and 
4.4 months (range 0.21 – 18.9) for patients receiving everolimus. 
Adverse reactions which occurred in ≥ 25% of CABOMETYX-
treated patients, in order of decreasing frequency, were: 
diarrhea, fatigue, nausea, decreased appetite, palmar-plantar 
erythrodysesthesia (PPE), hypertension, vomiting, weight 
decreased, and constipation. Grade 3-4 adverse reactions and 
laboratory abnormalities which occurred in ≥ 5% of patients 
were hypertension, diarrhea, fatigue, PPE, hyponatremia, 
hypophosphatemia, hypomagnesemia, lymphopenia, anemia, 
hypokalemia, and increased GGT. 
The dose was reduced in 60% of patients receiving CABOMETYX 
and in 24% of patients receiving everolimus. Twenty percent 
(20%) of patients received CABOMETYX 20 mg once daily as 
their lowest dose. The most frequent adverse reactions leading 
to dose reduction in patients treated with CABOMETYX were: 
diarrhea, PPE, fatigue, and hypertension. Adverse reactions 
leading to dose interruption occurred in 70% patients receiving 
CABOMETYX and in 59% patients receiving everolimus. Adverse 
reactions led to study treatment discontinuation in 10% of 
patients receiving CABOMETYX and in 10% of patients receiving 
everolimus. The most frequent adverse reactions leading to 
permanent discontinuation in patients treated with CABOMETYX 
were decreased appetite (2%) and fatigue (1%).

Table 1. Adverse Reactions Occurring in ≥ 10% Patients Who 
Received CABOMETYX in METEOR

Adverse Reaction
CABOMETYX 

(n=331) 1
Everolimus  

(n=322)
All  

Grades2
Grade 

3-4
All 

Grades2
Grade 

3-4
Percentage (%) of Patients

Gastrointestinal
Diarrhea 74 11 28 2
Nausea 50 4 28 <1
Vomiting 32 2 14 <1
Stomatitis 22 2 24 2
Constipation 25 <1 19 <1
Abdominal pain3 23 4 13 2
Dyspepsia 12 <1 5 0

General
Fatigue 56 9 47 7
Mucosal inflammation 19 <1 23 3
Asthenia 19 4 16 2
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Adverse Reaction
CABOMETYX 

(n=331) 1
Everolimus  

(n=322)
All  

Grades2
Grade 

3-4
All 

Grades2
Grade 

3-4
Percentage (%) of Patients

Metabolism and 
Nutrition
Decreased appetite 46 3 34 <1

Skin and 
Subcutaneous Tissue
Palmar-plantar 
erythrodysesthesia 42 8 6 <1
Rash4 23 <1 43 <1
Dry skin 11 0 10 0

Vascular
Hypertension5 39 16 8 3

Investigations
Weight decreased 31 2 12 0

Nervous System
Dysgeusia 24 0 9 0
Headache 11 <1 12 <1
Dizziness 11 0 7 0

Endocrine
Hypothyroidism 21 0 <1 <1

Respiratory, Thoracic, 
and Mediastinal
Dysphonia 20 <1 4 0
Dyspnea 19 3 29 4
Cough 18 <1 33 <1

Blood and Lymphatic
Anemia 17 5 38 16

Musculoskeletal and 
Connective Tissue
Pain in extremity 14 1 8 <1
Muscle spasms 13 0 5 0
Arthralgia 11 <1 14 1

Renal and Urinary
Proteinuria 12 2 9 <1

1   One subject randomized to everolimus received cabozantinib.
2  National Cancer Institute (NCI) Common Terminology Criteria for 

Adverse Events (CTCAE) Version 4.0
3  Includes the following terms: abdominal pain, abdominal pain upper, 

and abdominal pain lower
4  Includes the following terms: rash, rash erythematous, rash follicular, 

rash macular, rash papular, rash pustular, rash vesicular, genital 
rash, intermittent leg rash, rash on scrotum and penis, rash maculo-
papular, rash pruritic, contact dermatitis, dermatitis acneiform

5  Includes the following terms hypertension, blood pressure increased, 
hypertensive crisis, blood pressure fluctuation

Other clinically important adverse reactions (all grades) that were 
reported in <10% of patients treated with CABOMETYX included: 
wound complications (2%), convulsion (<1%), pancreatitis (<1%), 
osteonecrosis of the jaw (<1%), and hepatitis cholestatic (<1%).

Table 2. Laboratory Abnormalities Occurring in ≥ 25% 
Patients Who Received CABOMETYX in METEOR

Laboratory Abnormality 
CABOMETYX 

(n=331)
Everolimus  

(n=322)
All 

Grades
Grade 

3-4
All 

Grades
Grade 

3-4
Percentage (%) of Patients

Chemistry
Increased AST 74 3 40 <1
Increased ALT 68 3 32 <1
Increased creatinine 58 <1 71 0
Increased 
triglycerides 53 4 73 13
Hypophosphatemia 48 8 36 5
Hyperglycemia 37 2 59 8
Hypoalbuminemia 36 2 28 <1
Increased ALP 35 2 29 1
Hypomagnesemia 31 7 4 <1
Hyponatremia 30 8 26 6
Increased GGT 27 5 43 9

Hematology
Leukopenia 35 <1 31 <1
Neutropenia 31 2 17 <1
Anemia1 31 4 71 17
Lymphopenia 25 7 39 12
Thrombocytopenia 25 <1 27 <1

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, 
aspartate aminotransferase; GGT, gamma glutamyl transferase. 
NCI CTCAE, Version 4.0
1   Based on laboratory abnormalities

CABOSUN 
The safety of CABOMETYX was evaluated in CABOSUN, a 
randomized, open-label trial in patients with advanced renal cell 
carcinoma, in which 78 patients received CABOMETYX 60 mg once 
daily and 72 patients received sunitinib 50 mg once daily (4 weeks 
on treatment followed by 2 weeks off), until disease progression or 
unacceptable toxicity. The median duration of treatment was 6.5 
months (range 0.2 – 28.7) for patients receiving CABOMETYX 
and 3.1 months (range 0.2 – 25.5) for patients receiving sunitinib.
Within 30 days of treatment, there were 4 deaths in patients treated 
with CABOMETYX and 6 deaths in patients treated with sunitinib. 
Of the 4 patients treated with CABOMETYX, 2 patients died due to 
gastrointestinal perforation, 1 patient had acute renal failure, and 
1 patient died due to clinical deterioration. All Grade 3-4 adverse 
reactions were collected in the entire safety population. The most 
frequent Grade 3-4 adverse reactions (≥5%) in patients treated 
with CABOMETYX were hypertension, diarrhea, hyponatremia, 
hypophosphatemia, PPE, fatigue, increased ALT, decreased 
appetite, stomatitis, pain, hypotension, and syncope. 
The median average daily dose was 50.3 mg for CABOMETYX 
and 44.7 mg for sunitinib (excluding scheduled sunitinib non-
dosing days). The dose was reduced in 46% of patients receiving 
CABOMETYX and in 35% of patients receiving sunitinib. The 
dose was held in 73% of patients receiving CABOMETYX and in 
71% of patients receiving sunitinib. Based on patient disposition, 
21% of patients receiving CABOMETYX and 22% of patients 
receiving sunitinib discontinued due to an adverse reaction. 

Table 3. Grade 3-4 Adverse Reactions Occurring in ≥ 1% 
Patients Who Received CABOMETYX in CABOSUN

Adverse Reaction
CABOMETYX

(n = 78)
Sunitinib
(n = 72)

Grade 3-41 Grade 3-41

Percentage (%) of Patients
Patients with any Grade 
3-4 Adverse Reaction 68 65

Gastrointestinal
Diarrhea 10 11
Stomatitis 5 6
Nausea 3 4
Vomiting 1 3
Constipation 1 0

General
Fatigue 6 17
Pain 5 0

Metabolism and Nutrition
Hyponatremia2 9 8
Hypophosphatemia2 9 7
Decreased appetite 5 1
Dehydration 4 1
Hypocalcemia2 3 0
Hypomagnesemia2 3 0
Hyperkalemia2 1 3

Skin and Subcutaneous 
Tissue 
Palmar-plantar 
erythrodysesthesia 8 4
Skin ulcer 3 0

Vascular
Hypertension3 28 21
Hypotension 5 1
Angiopathy 1 1

Investigations
Increased ALT2 5 0
Weight decreased 4 0
Increased AST2 3 3
Increased blood  
creatinine2 3 3
Lymphopenia2 1 6
Thrombocytopenia2 1 11

Nervous System
Syncope 5 0

Respiratory, Thoracic, 
and Mediastinal

Dyspnea 1 6
Dysphonia 1 0

Blood and Lymphatic
Anemia 1 3

Psychiatric
Depression 4 0
Confusional state 1 1

Infections
Lung infection 4 0

Musculoskeletal and 
Connective Tissue

Back pain 4 0
Bone pain 3 1
Pain in extremity 3 0
Arthralgia 1 0

Adverse Reaction
CABOMETYX

(n = 78)
Sunitinib
(n = 72)

Grade 3-41 Grade 3-41

Percentage (%) of Patients
Renal and Urinary

Renal failure acute 4 1
Proteinuria 3 1

ALT, alanine aminotransferase; AST, aspartate aminotransferase
1  NCI CTCAE Version 4.0
2  Laboratory abnormalities are reported as adverse reactions and not 

based on shifts in laboratory values
3 Includes the following term: hypertension

CHECKMATE-9ER 
The safety of CABOMETYX with nivolumab was evaluated in 
CHECKMATE-9ER, a randomized, open-label study in patients 
with previously untreated advanced RCC. Patients received 
CABOMETYX 40 mg orally once daily with nivolumab 240 mg 
over 30 minutes every 2 weeks (n=320) or sunitinib 50 mg 
daily, administered orally for 4 weeks on treatment followed 
by 2 weeks off (n=320). CABOMETYX could be interrupted or 
reduced to 20 mg daily or 20 mg every other day. The median 
duration of treatment was 14 months (range: 0.2 to 27 months) in 
CABOMETYX and nivolumab-treated patients. In this trial, 82% of 
patients in the CABOMETYX and nivolumab arm were exposed 
to treatment for >6 months and 60% of patients were exposed to 
treatment for >1 year. 
Serious adverse reactions occurred in 48% of patients receiving 
CABOMETYX and nivolumab. 
The most frequent (≥2%) serious adverse reactions were 
diarrhea, pneumonia, pneumonitis, pulmonary embolism, urinary 
tract infection, and hyponatremia. Fatal intestinal perforations 
occurred in 3 (0.9%) patients. 
Adverse reactions leading to discontinuation of either 
CABOMETYX or nivolumab occurred in 20% of patients: 8% 
CABOMETYX only, 7% nivolumab only, and 6% both drugs due 
to the same adverse reaction at the same time. Adverse reactions 
leading to dose interruption or reduction of either CABOMETYX or 
nivolumab occurred in 83% of patients: 46% CABOMETYX only, 
3% nivolumab only, and 21% both drugs due to the same adverse 
reaction at the same time, and 6% both drugs sequentially. 
The most common adverse reactions reported in ≥20% of 
patients treated with CABOMETYX and nivolumab were diarrhea, 
fatigue, hepatotoxicity, PPE, stomatitis, rash, hypertension, 
hypothyroidism, musculoskeletal pain, decreased appetite, 
nausea, dysgeusia, abdominal pain, cough, and upper respiratory 
tract infection.

Table 4. Adverse Reactions in ≥15% of Patients receiving 
CABOMETYX and Nivolumab-CHECKMATE-9ER

Adverse Reaction

CABOMETYX 
and Nivolumab 

(n=320)

Sunitinib 
(n=320)

Grades 
1-4

Grades 
3-4

Grades 
1-4

Grades 
3-4

Percentage (%) of Patients
Gastrointestinal 
Diarrhea 64 7 47 4.4
Nausea 27 0.6 31 0.3
Abdominal Paina 22 1.9 15 0.3
Vomiting 17 1.9 21 0.3
Dyspepsiab 15 0 22 0.3

General 
Fatiguec 51 8 50 8

Hepatobiliary
Hepatotoxicityd 44 11 26 5

Skin and Subcutaneous Tissue 
Palmar-plantar 
erythrodysesthesia 40 8 41 8
Stomatitise 37 3.4 46 4.4
Rashf 36 3.1 14 0
Pruritus 19 0.3 4.4 0

Vascular 
Hypertensiong 36 13 39 14

Endocrine 
Hypothyroidismh 34 0.3 30 0.3

Musculoskeletal and Connective Tissue 
Musculoskeletal paini 33 3.8 29 3.1
Arthralgia 18 0.3 9 0.3

Metabolism and Nutrition 
Decreased appetite 28 1.9 20 1.3

Nervous System Disorders
Dysgeusia 24 0 22 0
Headache 16 0 12 0.6

Respiratory, Thoracic, and Mediastinal 
Coughj 20 0.3 17 0
Dysphonia 17 0.3 3.4 0
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Adverse Reaction

CABOMETYX 
and Nivolumab 

(n=320)

Sunitinib 
(n=320)

Grades 
1-4

Grades 
3-4

Grades 
1-4

Grades 
3-4

Percentage (%) of Patients
Infections and Infestations
Upper respiratory tract 
infectionk 20 0.3 8 0.3

Toxicity was graded per NCI CTCAE v4. 
a  Includes abdominal discomfort, abdominal pain lower, abdominal 

pain upper. 
b Includes gastroesophageal reflux disease. 
c Includes asthenia. 
d  Includes hepatotoxicity, ALT increased, AST increased, blood alkaline 

phosphatase increased, gamma-glutamyl transferase increased, 
autoimmune hepatitis, blood bilirubin increased, drug induced liver 
injury, hepatic enzyme increased, hepatitis, hyperbilirubinemia, liver 
function test increased, liver function test abnormal, transaminases 
increased, hepatic failure.

e  Includes mucosal inflammation, aphthous ulcer, mouth ulceration. 
f  Includes dermatitis, dermatitis acneiform, dermatitis bullous, 

exfoliative rash, rash erythematous, rash follicular, rash macular, 
rash maculo-papular, rash papular, rash pruritic. 

g  Includes blood pressure increased, blood pressure systolic increased. 
h Includes primary hypothyroidism. 
i  Includes back pain, bone pain, musculoskeletal chest pain, 

musculoskeletal discomfort, myalgia, neck pain, pain in extremity, 
spinal pain. 

j Includes productive cough. 
k Includes nasopharyngitis, pharyngitis, rhinitis

Table 5. Laboratory Values Worsening from Baselinea 
Occurring in >20% of Patients receiving CABOMETYX and 
Nivolumab-CHECKMATE-9ER

Laboratory 
Abnormality

CABOMETYX 
and Nivolumab

Sunitinib

Grades  
1-4

Grades  
3-4

Grades  
1-4

Grades 
1-4

Percentage (%) of Patients
Chemistry
Increased ALT 79 9.8 39 3.5
Increased AST 77 7.9 57 2.6
Hypophosphatemia 69 28 48 10
Hypocalcemia 54 1.9 24 0.6
Hypomagnesemia 47 1.3 25 0.3
Hyperglycemia 44 3.5 44 1.7
Hyponatremia 43 11 36 12
Increased lipase 41 14 38 13
Increased amylase 41 10 28 6
Increased alkaline 
phosphatase 41 2.8 37 1.6
Increased creatinine 39 1.3 42 0.6
Hyperkalemia 35 4.7 27 1
Hypoglycemia 26 0.8 14 0.4

Hematology
Lymphopenia 42 6.6 45 10
Thrombocytopenia 41 0.3 70 9.7
Anemia 37 2.5 61 4.8
Leukopenia 37 0.3 66 5.1
Neutropenia 35 3.2 67 12

a  Each test incidence is based on the number of patients who had 
both baseline and at least one on-study laboratory measurement 
available: CABOMETYX and nivolumab group (range: 170 to 317 
patients) and sunitinib group (range: 173 to 311 patients).

Hepatocellular Carcinoma 
The safety of CABOMETYX was evaluated in CELESTIAL, 
a randomized, double-blind, placebo-controlled trial in which 
704 patients with advanced hepatocellular carcinoma were 
randomized to receive CABOMETYX 60 mg orally once daily 
(n=467) or placebo (n=237) until disease progression or 
unacceptable toxicity. The median duration of treatment was 3.8 
months (range 0.1 – 37.3) for patients receiving CABOMETYX 
and 2.0 months (range 0.0 – 27.2) for patients receiving placebo. 
The population exposed to CABOMETYX was 81% male, 56% 
White, and had a median age of 64 years. 
Adverse reactions occurring in ≥ 25% of CABOMETYX- treated 
patients, in order of decreasing frequency were: diarrhea, 
decreased appetite, PPE, fatigue, nausea, hypertension, and 
vomiting. Grade 3-4 adverse reactions which occurred in ≥ 5% 
of patients were PPE, hypertension, fatigue, diarrhea, asthenia, 
and decreased appetite. There were 6 adverse reactions 
leading to death in patients receiving CABOMETYX (hepatic 
failure, hepatorenal syndrome, esophagobronchial fistula, portal 
vein thrombosis, pulmonary embolism, upper gastrointestinal 
hemorrhage). 
The median average daily dose was 35.8 mg for CABOMETYX. 
The dose was reduced in 62% of patients receiving CABOMETYX; 
33% of patients required a reduction to 20 mg daily. The most 
frequent adverse reactions or laboratory abnormalities leading 

to dose reduction of CABOMETYX were: PPE, diarrhea, 
fatigue, hypertension, and increased AST. Adverse reactions 
leading to dose interruption occurred in 84% patients receiving 
CABOMETYX. Adverse reactions leading to permanent 
discontinuation of CABOMETYX occurred in 16% of patients. 
The most frequent adverse reactions leading to permanent 
discontinuation of CABOMETYX were PPE (2%), fatigue (2%), 
decreased appetite (1%), diarrhea (1%), and nausea (1%).

Table 6. Adverse Reactions Occurring in ≥5% of 
CABOMETYX-Treated Patients in CELESTIAL1 

Adverse Reaction
CABOMETYX  

(n = 467)
Placebo 
(n = 237) 

All  
Grades2

Grade  
3-4

All  
Grades2

Grade  
3-4

Percentage (%) of Patients
Gastrointestinal 
Diarrhea 54 10 19 2
Nausea 31 2 18 2
Vomiting 26 <1 12 3
Stomatitis 13 2 2 0
Dyspepsia 10 0 3 0

General 
Fatigue 45 10 30 4
Asthenia 22 7 8 2
Mucosal inflammation 14 2 2 <1

Metabolism and 
Nutrition 
Decreased appetite 48 6 18 <1

Skin and 
Subcutaneous Tissue 
Palmar-plantar 
erythrodysesthesia 46 17 5 0
Rash3 21 2 9 <1

Vascular 
Hypertension4 30 16 6 2

Investigations
Weight decreased 17 1 6 0

Nervous System 
Dysgeusia 12 0 2 0

Endocrine 
Hypothyroidism 8 <1 <1 0

Respiratory, Thoracic, 
and Mediastinal 
Dysphonia 19 1 2 0
Dyspnea 12 3 10 <1

Musculoskeletal and 
Connective Tissue 
Pain in extremity 9 <1 4 1
Muscle spasms 8 <1 2 0

1   Includes terms with a between-arm difference of ≥ 5% (all grades) 
or ≥ 2% (Grade 3-4)

2 NCI CTCAE Version 4.0
3  Includes the following terms: rash, rash erythematous, rash generalized, 

rash macular, rash maculo-papular, rash papular, rash pruritic, rash 
pustular, rash vesicular, dermatitis, dermatitis acneiform, dermatitis 
contact, dermatitis diaper, dermatitis exfoliative, dermatitis infected

4  Includes the following terms: hypertension, blood pressure diastolic 
increased, blood pressure increased

Table 7. Laboratory Abnormalities Occurring in ≥5% of 
CABOMETYX-Treated Patients in CELESTIAL1 

Laboratory 
Abnormality

CABOMETYX 
N=467

Placebo 
N=237

All 
Grades

Grade 
3-4

All 
Grades

Grade 
3-4

Percentage of Patients
Chemistry
Increased LDH 84 9 29 2
Increased ALT 73 12 37 6
Increased AST 73 24 46 19
Hypoalbuminemia 51 1 32 1
Increased ALP 43 8 38 6
Hypophosphatemia 25 9 8 4
Hypokalemia 23 6 6 1
Hypomagnesemia 22 3 3 0
Increased amylase 16 2 9 2
Hypocalcemia 8 2 0 0

Hematology
Decreased platelets 54 10 16 1
Neutropenia 43 7 8 1
Increased hemoglobin 8 0 1 0

1   Includes laboratory abnormalities with a between-arm difference of ≥ 
5% (all grades) or ≥ 2% (Grade 3-4)

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, 
aspartate aminotransferase; LDH, blood lactate dehydrogenase 

Differentiated Thyroid Cancer
The safety of CABOMETYX was evaluated in COSMIC-311, 
a randomized, double-blind, placebo-controlled trial in which 
187 patients with advanced differentiated thyroid cancer were 
randomized to receive CABOMETYX 60 mg orally once daily 
(n=125) or placebo (n=62) with supportive care until disease 
progression or unacceptable toxicity. At the time of the primary 
efficacy analysis, the median duration of treatment was 4.4 
months (range 0.0 – 15.7) for patients receiving CABOMETYX 
and 2.3 months (range 0.3 – 11.6) for patients receiving placebo. 
The median age was 66 years (range 32 to 85 years), 55% were 
female, 70% were White, 18% were Asian, 2% were Black, 2% 
were American Indian or Alaska Native, and 63% received prior 
lenvatinib.
Adverse reactions occurring in ≥ 25% of CABOMETYX-
treated patients, in order of decreasing frequency were: 
diarrhea, PPE, fatigue, hypertension, and stomatitis. Grade 
3-4 adverse reactions which occurred in ≥ 5% of patients were 
PPE, hypertension, fatigue, diarrhea, and stomatitis. Serious 
adverse reactions occurred in 34% of patients who received 
CABOMETYX. Serious adverse reactions in ≥2% included 
diarrhea, pleural effusion, pulmonary embolism and dyspnea. 
Fatal adverse reactions occurred in 1.6% of patients in the 
CABOMETYX arm, including arterial hemorrhage (0.8%) and 
pulmonary embolism (0.8%). 
The median average daily dose was 42.0 mg for CABOMETYX. 
The dose was reduced in 56% of patients receiving CABOMETYX; 
22% of patients required a second dose reduction. The most 
frequent adverse reactions (≥5%) leading to dose reduction 
of CABOMETYX were PPE, diarrhea, fatigue, proteinuria, and 
decreased appetite. Dose interruptions occurred in 72% patients 
receiving CABOMETYX. Adverse reactions requiring dosage 
interruption in ≥5% of patients were PPE, diarrhea, dyspnea, 
hypertension, decreased appetite and proteinuria. Adverse 
reactions leading to permanent discontinuation of CABOMETYX 
occurred in 5% of patients.

Table 8. Adverse Reactions Occurring in ≥5% of 
CABOMETYX-Treated Patients in COSMIC-3111

Adverse Reaction
CABOMETYX  

(N=125)
Placebo 
(N=62) 

All  
Grades2

Grade 
3-4

All  
Grades2

Grade 
3-4

Percentage (%) of Patients
Gastrointestinal 
Diarrhea 51 7 3 0
Nausea 24 3 2 0
Vomiting 14 1 8 0
Stomatitis3 26 5 3 0
Dry mouth 10 1 2 0

General 
Fatigue4 42 10 23 0

Metabolism and 
Nutrition 
Decreased appetite 23 3 16 0

Skin and Subcutaneous 
Tissue 
Palmar-plantar 
erythrodysesthesia 46 10 0 0

Vascular 
Hypertension5 30 10 5 3

Investigations
Weight decreased 18 1 5 0

Nervous System 
Dysgeusia 10 0 0 0
Headache 10 2 2 0

Respiratory, Thoracic, 
and Mediastinal 
Dysphonia 10 0 2 0
Pulmonary embolism 5 2 0 0

Renal and Urinary
Proteinuria 15 1 3 0

1   Includes terms that are more frequent in the CABOMETYX arm 
and have a between-arm difference of ≥ 5% (all grades) or ≥ 2% 
(Grade 3-4)

2 NCI CTCAE Version 5.0
3  Includes the following terms: mucosal inflammation, stomatitis
4  Includes the following terms: fatigue, asthenia
5  Includes the following terms: hypertension, blood pressure 

increased, hypertensive crisis

72582_CA-1121-5_Exelixis_Cabometyx_HCP-Brief_7-75x10-75_r1v1jl.indd   372582_CA-1121-5_Exelixis_Cabometyx_HCP-Brief_7-75x10-75_r1v1jl.indd   3 8/5/22   12:29 PM8/5/22   12:29 PM

BLEED: 8.375"w 

TRIM: 7.875"w 

SAFETY: 6.875"w 

B
LE

E
D

: 11.25
"h 

T
R

IM
: 10

.5
"h 

S
A

F
E

T
Y

: 9
.5

"h 

C
O

D
E

_C
A

B
O

M
E

T
Y

X
_R

C
C

_3P
G

_E
ffi

cacy In B
alance Jo

urnalA
d

_7.875
" x 10

.5
”_A

-Size_P
ag

e



Table 9. Laboratory Abnormalities Occurring in ≥10% of 
CABOMETYX-Treated Patients in COSMIC-3111

Laboratory 
Abnormality

CABOMETYX 
N=125

Placebo 
N=62

All 
Grades

Grade  
3 or 4

All 
Grades

Grade  
3 or 4

Percentage (%) of Patients
Chemistry
LDH increased2 90 10 32 3
AST increased 77 1 18 0
ALT increased 66 2 11 0
Hypocalcemia 36 9 10 2
ALP increased 34 0 15 0
GGT increased 26 2 21 2
Hypomagnesemia 25 2 5 0
Hypoalbuminemia 19 1 7 0
Hypokalemia 18 1 3 0
Hyponatremia 15 0 10 2
Hyperbilirubinemia 12 0 5 0

Hematology
Leukocytes 
decreased 38 2 7 2
Neutrophils 
decreased 31 2 5 2
Platelets 
decreased 26 0 5 0

1   Includes laboratory abnormalities that are more frequent in the 
CABOMETYX arm and have a between-arm difference of ≥ 5% (all 
grades) or ≥ 2% (Grade 3-4)

2   Sponsor-defined grades for LDH were as follows: Grade 1 (> ULN to 
≤ 2 × ULN), Grade 2 (> 2 × ULN to ≤ 3 × ULN), Grade 3 (> 3 × ULN).

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, 
aspartate aminotransferase; GGT, gamma glutamyl transferase; LDH, 
blood lactate dehydrogenase

7  DRUG INTERACTIONS 
7.1  Effects of Other Drugs on CABOMETYX 
Strong CYP3A4 Inhibitors 
Coadministration of a cabozantinib capsule formulation with a 
strong CYP3A4 inhibitor increased the exposure of cabozantinib, 
which may increase the risk of exposure-related adverse 
reactions. Avoid coadministration of CABOMETYX with strong 
CYP3A4 inhibitors. Reduce the dosage of CABOMETYX if 
coadministration with strong CYP3A4 inhibitors cannot be 
avoided. Avoid grapefruit or grapefruit juice which may also 
increase exposure of cabozantinib. 
Strong CYP3A Inducers 
Coadministration of a cabozantinib capsule formulation 
with a strong CYP3A4 inducer decreased the exposure of 
cabozantinib, which may reduce efficacy. Avoid coadministration 
of CABOMETYX with strong CYP3A4 inducers. Increase the 
dosage of CABOMETYX if coadministration with strong CYP3A4 
inducers cannot be avoided. Avoid St. John’s wort which may also 
decrease exposure of cabozantinib.
8  USE IN SPECIFIC POPULATIONS 
8.1  Pregnancy 
Risk Summary 
Based on findings from animal studies and its mechanism of 
action, CABOMETYX can cause fetal harm when administered 
to a pregnant woman. There are no available data in pregnant 
women to inform the drug-associated risk. In animal developmental 
and reproductive toxicology studies administration of cabozantinib 
to pregnant rats and rabbits during organogenesis resulted in 
embryofetal lethality and structural anomalies at exposures that 
were below those occurring clinically at the recommended dose 
(see Data). Advise pregnant women of the potential risk to a fetus. 
In the U.S. general population, the estimated background risk 
of major birth defects and miscarriage in clinically recognized 
pregnancies is 2-4% and 15-20%, respectively. 
Data 
Animal Data 
In an embryo-fetal development study in pregnant rats, daily 
oral administration of cabozantinib throughout organogenesis 
caused increased embryo-fetal lethality compared to controls at 
a dose of 0.03 mg/kg (approximately 0.12-fold of human area 
under the curve [AUC] at the recommended dose). Findings 
included delayed ossification and skeletal variations at a dose of 
0.01 mg/kg/day (approximately 0.04-fold of human AUC at the 
recommended dose). 
In pregnant rabbits, daily oral administration of cabozantinib 
throughout organogenesis resulted in findings of visceral 
malformations and variations including reduced spleen size and 
missing lung lobe at 3 mg/kg (approximately 1.1-fold of the human 
AUC at the recommended dose). 
In a pre- and postnatal study in rats, cabozantinib was 
administered orally from gestation day 10 through postnatal day 
20. Cabozantinib did not produce adverse maternal toxicity or 
affect pregnancy, parturition or lactation of female rats, and did 
not affect the survival, growth or postnatal development of the 

offspring at doses up to 0.3 mg/kg/day (0.05-fold of the maximum 
recommended clinical dose). 
8.2  Lactation 
Risk Summary 
There is no information regarding the presence of cabozantinib 
or its metabolites in human milk, or their effects on the breastfed 
child or milk production. Because of the potential for serious 
adverse reactions in breastfed children, advise women not to 
breastfeed during treatment with CABOMETYX and for 4 months 
after the final dose. 
8.3 Females and Males of Reproductive Potential 
Pregnancy Testing 
Verify the pregnancy status of females of reproductive potential 
prior to initiating CABOMETYX. 
Contraception 
CABOMETYX can cause fetal harm when administered to a 
pregnant woman. 
Females 
Advise females of reproductive potential to use effective 
contraception during treatment with CABOMETYX and for 4 
months after the final dose. 
Infertility 
Females and Males 
Based on findings in animals, CABOMETYX may impair fertility in 
females and males of reproductive potential. 
8.4  Pediatric Use 
The safety and effectiveness of CABOMETYX for the treatment 
of differentiated thyroid cancer (DTC) have been established in 
pediatric patients aged 12 years and older.
Use of CABOMETYX in pediatric patients aged 12 years and 
older with DTC is supported by evidence from adequate and 
well-controlled studies of CABOMETYX in adults with additional 
population pharmacokinetic data demonstrating that cabozantinib 
exposure is within the same range between adults and pediatric 
patients aged 12 years and older at the recommended dosages.
The safety and effectiveness of CABOMETYX in pediatric patients 
less than 12 years of age have not been established. 
Juvenile Animal Toxicity Data 
Juvenile rats were administered cabozantinib at doses of 1 or 2 
mg/kg/day from Postnatal Day 12 (comparable to less than 2 years 
in humans) through Postnatal Day 35 or 70. Mortalities occurred 
at doses ≥1 mg/kg/day (approximately 0.16 times the clinical 
dose of 60 mg/day based on body surface area). Hypoactivity was 
observed at both doses tested on Postnatal Day 22. Targets were 
generally similar to those seen in adult animals, occurred at both 
doses, and included the kidney (nephropathy, glomerulonephritis), 
reproductive organs, gastrointestinal tract (cystic dilatation and 
hyperplasia in Brunner’s gland and inflammation of duodenum; 
and epithelial hyperplasia of colon and cecum), bone marrow 
(hypocellularity and lymphoid depletion), and liver. Tooth 
abnormalities and whitening as well as effects on bones including 
reduced bone mineral content and density, physeal hypertrophy, 
and decreased cortical bone also occurred at all dose levels. 
Recovery was not assessed at a dose of 2 mg/kg (approximately 
0.32 times the clinical dose of 60 mg based on body surface area) 
due to high levels of mortality. At the low dose level, effects on 
bone parameters were partially resolved but effects on the kidney 
and epididymis/testis persisted after treatment ceased. 
8.5  Geriatric Use 
In CABOSUN and METEOR, 41% of 409 patients treated with 
CABOMETYX were age 65 years and older, and 8% were 75 
years and older. In CELESTIAL, 49% of 467 patients treated 
with CABOMETYX were age 65 years and older, and 15% were 
75 years and older. In COSMIC-311, 50% of 125 patients treated 
with CABOMETYX were age 65 years and older, and 12% were 
75 years and older.
No overall differences in safety or effectiveness were observed 
between these patients and younger patients. 
Of the 320 patients randomized to CABOMETYX administered 
with nivolumab in CHECKMATE-9ER, 41% were 65 years or older 
and 9% were 75 years or older. No overall difference in safety was 
reported between elderly patients and younger patients. 
8.6  Hepatic Impairment 
Increased exposure to cabozantinib has been observed in patients 
with moderate (Child-Pugh B) hepatic impairment. Reduce the 
CABOMETYX dose in patients with moderate hepatic impairment. 
Avoid CABOMETYX in patients with severe hepatic impairment 
(Child-Pugh C), since it has not been studied in this population. 
8.7 Renal Impairment 
No dosage adjustment is recommended in patients with mild 
or moderate renal impairment. There is no experience with 
CABOMETYX in patients with severe renal impairment. 
10  OVERDOSAGE 
One case of overdosage was reported following administration of 
another formulation of cabozantinib; a patient inadvertently took 
twice the intended dose for 9 days. The patient suffered Grade 
3 memory impairment, Grade 3 mental status changes, Grade 3 
cognitive disturbance, Grade 2 weight loss, and Grade 1 increase 
in BUN. The extent of recovery was not documented. 

17  PATIENT COUNSELING INFORMATION 
Advise the patient to read the FDA-approved patient labeling 
(Patient Information). 
Hemorrhage: Instruct patients to contact their healthcare provider 
to seek immediate medical attention for signs or symptoms of 
unusual severe bleeding or hemorrhage. 
Perforations and fistulas: Advise patients that gastrointestinal 
disorders such as diarrhea, nausea, vomiting, and constipation 
may develop during CABOMETYX treatment and to seek 
immediate medical attention if they experience persistent or severe 
abdominal pain because cases of gastrointestinal perforation and 
fistula have been reported in patients taking CABOMETYX. 
Thrombotic events: Venous and arterial thrombotic events have 
been reported. Advise patients to report signs or symptoms of 
an arterial thrombosis. Venous thromboembolic events including 
pulmonary embolus have been reported. Advise patients to 
contact their health care provider if new onset of dyspnea, chest 
pain, or localized limb edema occurs.
Hypertension and hypertensive crisis: Inform patients of the 
signs and symptoms of hypertension. Advise patients to undergo 
routine blood pressure monitoring and to contact their health care 
provider if blood pressure is elevated or if they experience signs 
or symptoms of hypertension. 
Diarrhea: Advise patients to notify their healthcare provider at 
the first signs of poorly formed or loose stool or an increased 
frequency of bowel movements.
Palmar-plantar erythrodysesthesia: Advise patients to contact their 
healthcare provider for progressive or intolerable rash. 
Hepatotoxicity: Advise patients to contact their healthcare provider 
immediately for jaundice, severe nausea or vomiting, or easy 
bruising or bleeding. 
Adrenal insufficiency: Advise patients receiving with nivolumab 
to contact their healthcare provider immediately for signs or 
symptoms of adrenal insufficiency. 
Proteinuria: Advise patients to contact their healthcare provider for 
signs or symptoms of proteinuria. 
Osteonecrosis of the jaw: Advise patients regarding good oral 
hygiene practices. Advise patients to immediately contact their 
healthcare provider for signs or symptoms associated with 
osteonecrosis of the jaw. 
Impaired wound healing: Advise patients that CABOMETYX may 
impair wound healing. Advise patients to inform their healthcare 
provider of any planned surgical procedure. 
Reversible posterior leukoencephalopathy syndrome: Advise 
patients to immediately contact their health care provider for new 
onset or worsening neurological function. 
Thyroid dysfunction: Advise patients that CABOMETYX can 
cause thyroid dysfunction and that their thyroid function should 
be monitored regularly during treatment. Advise patients to 
immediately contact their healthcare provider for signs or 
symptoms of thyroid dysfunction. 
Hypocalcemia: Advise patients that CABOMETYX can cause 
low calcium levels and that their serum calcium levels should 
be monitored regularly during treatment. Advise patients to 
immediately contact their healthcare provider for signs or 
symptoms of hypocalcemia. 
Embryo-fetal toxicity:
•  Advise females of reproductive potential of the potential risk to 

a fetus. Advise females to inform their healthcare provider of a 
known or suspected pregnancy. 

•  Advise females of reproductive potential to use effective 
contraception during treatment with CABOMETYX and for 4 
months after the final dose. 

Lactation: Advise women not to breastfeed during treatment with 
CABOMETYX and for 4 months following the last dose. 
Drug interactions: Advise patients to inform their healthcare 
provider of all prescription or nonprescription medications, 
vitamins or herbal products. Inform patients to avoid grapefruit, 
grapefruit juice, and St. John’s wort. 
Important administration information 
Instruct patients to take CABOMETYX at least 1 hour before or at 
least 2 hours after eating. 

This brief summary is based on the CABOMETYX Prescribing 
Information 
Revision 07/2022 
Distributed by Exelixis, Inc. Alameda, CA 94502 
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Targeted OncologyTM: What are the recommended 
treatment regimens for transplant-eligible patients 
with newly diagnosed multiple myeloma (NDMM)?
BINDER: Based on the most recent NCCN [National 
Comprehensive Cancer Network] guidelines, the preferred 
regimen is still a triplet regimen with bortezomib [Velcade], 
lenalidomide [Revlimid], and dexamethasone [VRd]. The 
other recommended regimens are a quadruplet of dara-
tumumab [Darzalex] plus VRd; [as well as] carfilzomib 
[Kyprolis], lenalidomide, and dexamethasone [KRd]; or 
ixazomib [Ninlaro], lenalidomide, and dexamethasone, 

although that’s a category 2B recommendation, so 
VRd in the NCCN guidelines is still up there as the 
preferred regimen.1 

I will say, though, for [individuals] who use clinical path-
way guidelines in their practices, the recommendations 
were changed to the quadruplet of daratumumab plus 
VRd [D-VRd] for all new diagnoses of myeloma, both in 
high-risk and standard-risk patients. I think different treat-
ment algorithm pathways are adopting different things. 
There are different groups of [individuals] putting these 
together, so it seems like they’re both acceptable treat-
ment options today.

What available data support the use of VRd followed 
by autologous stem cell transplant (ASCT) in 
transplant-eligible patients with NDMM?
One of the most seminal articles out there is the 2017 
New England Journal of Medicine publication by Attal 
et al,2 which presented the IFM 2009 [NCT01191060] 
study data. This was a clinical trial looking at transplant-
eligible patients with NDMM receiving 3 cycles of VRd 
with or without ASCT. All patients got 3 cycles of VRd 
and everyone got ASCT collected after that if they had 
any response. Cyclophosphamide [Cytoxan] was used 
for the collection. They were then randomized to receive 
ASCT with 200 mg/m2 of melphalan [Alkeran], followed 
by 2 more cycles of consolidation, or 8 cycles of VRd. 
Everybody then received lenalidomide maintenance 
therapy for 12 months starting at 10 mg/d for 3 months, 
and if they were tolerating it well, [then] it was increased 
to 15 mg/d for the subsequent 9 months.

The initial publication in 2017 had a 44-month follow-
up and it showed that [patients given] up-front ASCT 
compared with no ASCT had a median progression-free 
survival [PFS] improvement of about 14 months. Those 

Comparing Latest Evidence for Therapies  
in Newly Diagnosed Multiple Myeloma  

• A woman, aged 54 years, had Revised International 
Staging System II multiple myeloma.

• Hemoglobin, 7.0 g/dL; β2-microglobulin: 6 mg/dl; 
albumin: 3.2 g/dL

• Calcium: 11.3 mg/dL; lactate dehydrogenase:  
200 U/L; creatinine clearance: 45 mL/min

• Bone marrow: 22% clonal plasma cells
• Serum κ free light chain: 24 mg/dL

• Serum IgG: 5 g/dL
• Cytogenetic (fluorescence in situ hybridization and 

karyotyping) abnormalities: none
• ECOG performance status: 1
• PET-CT: multiple bone lesions in vertebrae
• No extramedullary disease
• The patient was diagnosed with IgG-κ multiple 

myeloma and was transplant eligible.

CASE
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Medical Oncologist
Sidney Kimmel Medical College
Jefferson Health
Philadelphia, PA

TUMOR TYPEMULTIPLE MYELOMA

POLLING QUESTION

At a live virtual event, Binder asked participants, “How 
would you treat this patient?” 

 

D, daratumumab; KRd, carfilzomib, lenalidomide, and dexamethasone;  
VCd, bortezomib, cyclophosphamide, and dexamethasone; VRd, bortezomib, 
lenalidomide, and dexamethasone.

n VRd 67% (6)

n D-VRd 33% (3)

n KRd 0% (0)

n D-KRd 0% (0)

n VCd 0% (0)

n Other 0% (0)

 Total votes: 9
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who got the ASCT had a median PFS of 50 months and 
those who didn’t had a median PFS of 36 months.2 For the 
follow-up data of almost 90 months, the numbers changed 
slightly. There was an absolute benefit of about 1 year in 
terms of PFS in the up-front transplant group. Everybody 
was interested in what the long-term follow-up would 
be because even though the PFS was better with the 
initial transplant…in the nontransplant arm about 77% of 
patients ultimately received an ASCT at their first relapse. 

The big question was [whether] this study not only 
looked at whether transplant up front was better, but 
also whether transplant at first relapse normalized out 
that risk. Looking at the PFS was important as well. When 
you have a 90-month follow-up and you’re 8 years out, 
the overall survival [OS] is pretty much the same in both 
groups, with a 60.2% survival in the VRd alone group 
and a 62.2% survival in the up-front transplant group.3 
Some subgroup analyses show the standard-risk patients 
did a bit better, but we tend to see that in a lot of our 
myeloma trials.

Similarly, they looked at response rates and PFS by 
minimal residual disease [MRD] status alone. Patients 
who received VRd without ASCT and who were MRD nega-
tive at the end of those initial 8 cycles did much better 
than patients who received up-front ASCT and were MRD 
positive….In addition, there was a higher percentage of 
patients who were MRD negative after the transplant than 
those who received VRd alone. Overall, more patients 
are getting this PFS benefit. What’s important to note is 
that for the patients who received VRd alone and then 
got ASCT at first relapse, their absolute PFS benefit was 
about 11 months compared with the patients who got 
transplant up front.3 

When you look at the second PFS, the 2 groups kind 
of evened out. It seems like a salvage transplant in this 
patient population was just as good as an up-front trans-
plant. I think this study answered 2 questions: One, that 
transplant is important, but 2, that maybe the timing of 
transplant doesn’t matter that much. Whether you get it 
up front or at first relapse, the benefit is there regardless. 
So, [in this patient case], it’s maybe less of an issue. For 
someone in their 70s where they may not be transplant 
eligible in 6 or 7 years, one may want to think about giving 
them a transplant earlier rather than later.

What available data support the use of KRd followed 
by ASCT in transplant-eligible patients with NDMM?
The FORTE trial [NCT02203643] looked at carfilzomib in 
combination with cyclophosphamide and dexamethasone 
[KCd], or [KRd]. There were 3 arms in this study. The first 
2 arms were comparing KCd vs KRd, followed by a single 
ASCT. The third arm looked at 12 cycles of KRd to try to 

answer the question of whether 12 cycles of care could 
do just as good as care plus ASCT. This study used the old 
carfilzomib dosing at 36 mg/m2 on days 1, 2, 8, 9, 15, and 
16. Cyclophosphamide was given weekly on days 1, 8, and 
15 at 300 mg/m2. Dexamethasone was given at 20 mg on 
days 1, 2, 8, 9, 15, 16, 22, and 23. So, essentially 40 mg/wk.  
In the KRd arm, lenalidomide was 25 mg on days 1 to 21, 
and these were all 28-day cycles across the board. 

All patients received 4 cycles of their allotted treatment 
and then received stem cell mobilization. The patients in 
the first arm got 4 cycles of KCd followed by transplant 
and then 4 more cycles of KCd consolidation. Then one 
of the KRd arms had the same thing, 4 cycles of KRd 
followed by transplant and 4 cycles of KRd consolidation. 
The other arm got 12 cycles straight of KRd. The patients 
had a second randomization to either receive lenalido-
mide [R] maintenance 10 mg on days 1 to 21 with 7 days 
off until progression or intolerance, or they were random-
ized to receive carfilzomib every other week on days 1 and  
2 and days 15 and 16 for up to 2 years plus lenalidomide 
[KR] on days 1 to 21 until progression or intolerance.4

After a median follow-up of 36 months, the median PFS 
for KRd followed by transplant followed by KRd consol-
idation was not reached, the median PFS for 12 cycles 
of KRd was 57 months, and the median PFS for KCd plus 
ASCT followed by KCd consolidation was 53 months. 
KRd followed by ASCT had a superior PFS compared with 
KCd plus ASCT [HR, 0.53; 95% CI, 0.37-0.77; P < .001] or  
12 cycles of KRd [HR, 0.64; 95% CI, 0.44-0.94; P = .023]. 
It seems like KRd is better than KCd hands down.4 

There are other studies showing that immunomodula-
tory drugs [IMiDs] are better than alkylating agents and 
up-front therapy….When looking at [whether] we can get 
rid of ASCT and just do 12 cycles of KRd, it seems like, 
from a PFS perspective at least, ASCT is still needed 
even with the use of carfilzomib to improve the depth of 
response and duration of response and improve PFS up 
front. This affirmed that regardless of what the initial line 
of therapy is, there seems to be an added benefit to PFS 
when ASCT is added to a triplet. 

The subgroup analyses do seem to be a hint that every 
group is favored with KRd plus ASCT, but none of them 
hit statistical significance; overall though, there is a clear 
PFS benefit. There was a 3-year OS report at initial publi-
cation and it looked like KRd plus ASCT and 12 cycles 
of KRd had similar survivals at about 90% and KCd plus 
ASCT had a survival of 83%.4  So, [it is] a little too early 
to tell how those [results will end up], but there’s sort 
of a signal that using a KRd-based regimen up front 
seems to have better trending toward some improved 
survival. The second randomization, which was the main-
tenance portion of the study, looked at 356 patients.  
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The premaintenance response had balance across both 
arms. There were good CR [complete response] rates in 
the KR and R arms—about 62% and 59%, respectively. The 
stringent [CR] was about the same, and MRD negativity was 
pretty much equal in both arms. So, in terms of depth of 
response, one is starting from the same place with these 
2 groups. KR, maybe not surprisingly, has a better PFS at 
3 years compared with R [HR, 0.63; P = .026].4 This just 
reaffirms [individuals’] feeling that for patients who are 
at a higher risk for relapse, maybe giving that doublet of a 
proteosome inhibitor and an IMiD may help prevent relapse 
from occurring soon. 

What available data support the use of the 
quadruplet daratumumab, lenalidomide, bortezomib, 
and dexamethasone (D-VRd) followed by ASCT in 
transplant-eligible patients with NDMM?
There is a more recent study that’s been published 
and is kind of the crux of a lot of the conversation 
about a quadruplet regimen with the fourth drug being 
daratumumab. The randomized phase 2 GRIFFIN trial 
[NCT02874742] had D-VRd vs VRd in transplant-eligible 
patients with NDMM. For the key eligibility criteria, 
patients were [aged] 18 to 70 [years]. They had an ECOG 
performance status of 0 to 2, and creatinine clearance 
greater than 30 mL/min, just to allow for adequate 
lenalidomide dosing.

They all had to be deemed transplant eligible and 
interested in up-front ASCT. So, there was a 1:1 random-
ization between the 2 arms. The daratumumab was given 
IV [intravenously] in this study at 16 mg/kg/wk on days 
1, 8, and 15; lenalidomide was given at 25 mg on days 1 
to 14; bortezomib was given at 1.3 mg/m2 on days 1, 4, 
8, and 11; and dexamethasone was given at a total dose 
of 40 mg/wk, split as 20 mg on days 1, 2, 8, 9, 15, [and] 
16 of a 21-day cycle. 

The VRd arm essentially got the same thing without 
the daratumumab. All patients received 4 cycles of their 
respective regimens and then received stem cell mobili-
zation with GCSF [granulocyte colony-stimulating factor] 
plus or minus plerixafor [Mozobil] and went to trans-
plant. They all then received consolidation for 2 cycles, 
so cycles 5 and 6 were consolidation, and then went on 
to the maintenance phase for the next 26 cycles.5 

Note that there was no second randomization at the main-
tenance portion of this study. Everybody who was on D-VRd 
in the beginning got D-R as maintenance and everyone who 
was on the VRD arm got R maintenance. So, they weren’t 
trying to answer the second question about maintenance 
therapy. I think it’s also important to note that there was a 
lower percentage of patients in the VRd arm who went on 
to transplant. So, in the D-VRd arm, 90% of patients went on 
to transplant, whereas only 76% went on to transplant in the 
VRD arm. This was due to early discontinuations because 
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 FIGURE. GRIFFIN Study Rates of Durable MRD Negativity (10–5)6

D-VRd, daratumumab, lenalidomide, bortezomib, dexamethasone; MRD, minimal residual disease.



November 2022  | Case-Based Roundtable Meetings Spotlight    27

TUMOR TYPE

of relapse or response. About 15% of patients met the 
criteria for high-risk [MM], which is standard in a lot of the 
trials. The primary end point was stringent CR by the end 
of consolidation and secondary end points were NGS [next-
generation sequencing]–based MRD status, at a sensitivity 
of 10–5 by IMWG [International Myeloma Working Group] 
criteria, CR, overall response rate [ORR], and percentage of 
patients who had responses greater than VGPR [very good 
partial response].5

The ORR results were impressive in terms of just how 
much of a better, deeper response the quadruplet regi-
men had compared with the triplet regimen at all phases 
of assessment from the end of induction, transplant, 
consolidation, [and] 1-year and 2-year maintenance. Both 
arms had deepening of responses all the way up to about 
1 year post maintenance. It seems like once [patients] 
get to 1-year maintenance, their responses stabilized out 
and there wasn’t too much of a difference between 1 and 
2 years of maintenance therapy. But we see deepening 
responses across the board. D-VRd through all phases 
had much deeper responses, more stringent CR, as high 
as 63% at the end of 1 year of maintenance, and a greater 
than 80% CR rate after 1 year of maintenance, compared 
with a 60% CR rate in the VRd alone arm. The median 
follow-up at 24 months of maintenance therapy cutoff 
was 38.6 months.6 

The MRD negativity rates by NGS were assessed by 
adaptive clonoSEQ technologies, even though clonoSEQ 
measures to 10–6. By IMWG criteria, 10–5 is MRD negativ-
ity. There was a deepening of response particularly when 
looking at MRD negativity, even after 2 years of mainte-
nance. A higher percentage of patients were continuously 
becoming MRD negative, showing the added benefit of 
ongoing maintenance therapy. Between 1 and 2 years, an 
extra 15% of patients received an MRD-negative status, 
based on a 10–6 threshold.6

How do the MRD and PFS results impact the decision 
to use this treatment? 
The subgroup analysis of patients who received MRD nega-
tivity after 2 years of maintenance therapy seems to favor the 
quadruplet regimen across the board, although there is the 
question of high-risk cytogenetics and whether they benefit 
the same way as the standard-risk patients do. It’s clear 
that the standard-risk patients get a benefit of the quadru-
plet over triplet regimen. It’s not as clear in the study alone 
whether the high-risk patients do, although there has been 
some meta-analysis of quadruplet regimens, including dara-
tumumab, that have shown a benefit in larger patient popu-
lations. The number of patients in the high-risk groups was 
relatively small in this study, so it’s hard to form any real 
statistical conclusions.

The MRD-negativity rates were quite durable on the 
quadruplet regimen, and patients sustained that negativ-
ity over time, so there was this durable response, both at  
6 months and 12 months [Figure6]. Patients who got the 
triplet regimen had a higher percentage of MRD negativ-
ity post consolidation at about 20% to 24%, but only 15% 
of them had sustained MRD negativity at 6 months and  
13% had sustained MRD negativity at 12 months.6 So, we’re 
seeing this kind of loss of response over time with the trip-
let regimen that you’re not necessarily seeing quite as much 
of with the quadruplet regimen. A durable MRD is impor-
tant, so I think it is important not just to look at MRD at 
one point in these studies, but how well the patients sustain 
their MRD-negative status over the follow-up period. 

The PFS in the intention-to-treat population had both 
arms do quite well. At 36 and 48 months, neither group 
had reached a median PFS. The numbers looked a lot better 
than the IFM 2009 study. The median follow-up was only  
38.6 months at the time of the last reporting at ASH 
[American Society of Hematology Annual Meeting] 2021 
and the median PFS wasn’t reached yet in either group. The 
VRd arms are still doing well, but there does seem to be a 
trend toward an improvement in PFS for the quadruplet ther-
apy vs the triplet therapy. The separation [of results] starts 
beyond 1 year of maintenance, again reflecting that durable 
MRD negativity and durable responses that we saw with the 
doublet maintenance therapy as opposed to single mainte-
nance therapy. Probably it also reflects the increased depth 
of response with the quadruplet over the triplet regimens. 

Are there any safety signals to consider? 
When thinking about treatment, efficacy is important, but 
toxicity is just as important. Cytopenia is more common 
when adding daratumumab to any combination. There’s 
about a doubling of the percentage of grade 3 or 4 neutro-
penia and thrombocytopenia in the patients receiving 
quadruplet regimens. Also, for leukopenia, there’s a higher 
percentage and about 9.1% of patients had grade 3 or 4 
anemia on the quadruplet compared [with] 5.9% in the 
triplet. It was about the same for lymphopenia. 

There is also a higher incidence of infections in the quadru-
plet arm. We often think about daratumumab increasing the 
risk of upper respiratory tract infections [URTIs] or pneu-
monias. But when you look at it a little more deeply, even 
though it was about a 30% higher incidence of infections at 
any grade, most of them were just grade 1 or 2 URTIs. Severe 
grade 3 or 4 infections that resulted in hospitalizations were 
around 20%.5,6 There’s a lot more viral and maybe bacterial 
sinusitis that you must deal with, but not necessarily result-
ing in increased hospitalizations or severe infections. n

FOR FULL LIST OF REFERENCES, VISIT TARGETEDONC.COM
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Consider CD123, CD4, and CD56 when BPDCN is suspected.1,2,7,*

CD123 is a rapidly emerging therapeutic target in hematologic cancer.1,2

A signature triad of diagnostic markers, 
including CD123, may help identify Blastic 
Plasmacytoid Dendritic Cell Neoplasm (BPDCN), 
an aggressive and deadly hematologic cancer.1,2 
Similarity to other malignancies may contribute 
to misdiagnosis.1,7

CD123

CD56

CD4

Visit BPDCNinfo.com to learn more

BPDCN may be mistaken for other  
hematologic cancers, including:1,3–5

 ➤ AML

 ➤ Leukemia cutis

 ➤ Myeloid sarcoma

 ➤ NK / T-cell lymphoma

 ➤ ALL

 ➤ MDS

 ➤ CMML

 ➤ CTCL

References: 1. Pagano L, Valentini CG, Grammatico S, Pulsoni A. Br J Haematol. 
2016;174(2): 188–202. 2. Pemmaraju N, Konopleva M. The Hematologist website.  
http://www.hematology.org/Thehematologist/Ask/8927.aspx. Published August 28, 2018. 
Accessed February 5, 2020. 3. Riaz W, Zhang L, Horna P, Sokol L. Cancer Control. 
2014;21(4):279–289. 4. Laribi K, Denizon N, Besançon A, et al. Biol Blood Marrow 
Transplant. 2016;22(8):1357–1367. 5. Goyal A, Carter JB, Duncan LM. In: Carter JB, Goyal A, 
Duncan LM, eds. Atlas of Cutaneous Lymphomas: Classification and Differential Diagnosis. 
2015:193–203. 6. Ceribelli M, Hou ZE, Kelly PN, et al. Cancer Cell. 2016;30(5):764–778.  
7. Khoury JD, Solary E, Abla O. The 5th edition of the World Health Organization classification 
of Haematolymphoid tumours: Myeloid and histiocytic/dendritic&nbsp;neoplasms. Leukemia. 
2022;36(7):1703-1719. doi:10.1038/s41375-022-01613-1 

*  BPDCN can include other markers, such as TCL1, 
TCF4, and CD303 (BDCA2).1,6,7

AML = acute myeloid leukemia; NK = natural killer; ALL = acute lymphoblastic leukemia;  
MDS = myelodysplastic syndrome; CMML = chronic myelomonocytic leukemia;  
CTCL = cutaneous T-cell lymphoma.

A Menarini Group Company 
Copyright 2022 - Stemline Therapeutics, Inc.
All rights reserved.  09/2022  US-NON-01990
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What the CD123 diagnostic 
marker can tell you*
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HAO: I chose darolutamide [Nubeqa] 
because this is nmCRPC [nonmet-
astatic castration-resistant pros-
tate cancer] with biomedical relapse. 

The PSA doubling time was less than  
10 months. Apalutamide [Erleada], darolu-
tamide, and enzalutamide [Xtandi] are 
approved by the FDA [in this setting].   

Roundtable Discussion: Selecting  
a Novel Hormonal Agent  
for Relapsed nmCRPC

A 57-year-old Black man was referred to the urology department with a 
PSA (prostate-specific antigen) level of 6.8 ng/mL. His medical history 
included seizures that were controlled with oxcarbazepine. His mother 
and sister had a history of breast cancer, and his brother had a history of 
pancreatic cancer. A multiparametric MRI scan showed a 58-cm 3 index 
lesion to his left prostate zone, and Prostate Imaging Reporting and Data 
System gave it a score of 4/5 at 1.8 cm. There was seminal vesicle 
infiltration to the left seminal vesicle.

A mechanical fusion biopsy showed a positive result in 4 of 12 cores for 
a Gleason grade group score of 3 (3 + 4), 75% involvement. The index 
lesion biopsy showed a positive result for 3 of 3 cores for a Gleason 
grade group score of 4 (4 + 4), 70% involvement. Bone scan showed a 
negative result for metastases. His ECOG performance score was 0.

Three months later, he had a robotically assisted radical prostatectomy 
and extended lymph node dissection. The final pathology was 
pT3bN0R1M0, with a Gleason grade group score of 4 (4 + 4), positive 
surgical margin to apex. Six weeks post operation, the patient had a 
PSA level of 0.15 ng/mL and baseline serum testosterone level of  
420 ng/mL. He refused the recommended salvage external beam 
radiation therapy. Androgen deprivation therapy was initiated with 
leuprolide depot injection at 45 mg.

The patient returned 2 years later with a testosterone level of  
9 ng/dL. His PSA doubling time was 8.4 months with a PSA level of  
1.2 ng/mL. He received a restaging several months later. Bone 
scans showed a negative result for metastatic disease with an ECOG 
performance status of 0, and he was now considered castration resistant. 
His PSA level was 3.81 ng/mL.

CASE SUMMARY

Alan H. Bryce, MD 
(Moderator)

Medical Director, Genomic  
Oncology Clinic

Associate Professor of Medicine
Chair, Division of Hematology/
Oncology, Department of  
Internal Medicine

Mayo Clinic Arizona
Phoenix, AZ

PARTICIPANT LIST  
(in speaking order)

Lin Hao, MD
Chad Cherington, MD
David Kahn, MD, MPH
Rohit Sud, MD
Kenneth Smith, MD
Umbreen Rozell, MD
Ariel Soriano, MD
Samuel Shelanski, MD
Rao Mushtaq, MD
Gabriel Domenech, MD
Akshay Amaraneni, MD

Event region: Arizona

POLLING QUESTION

“A decision to add a novel hormonal agent was made. Which therapy would 
you most likely recommend?”
n Abiraterone   33% (4)

n Apalutamide   25% (3)

n Darolutamide   25% (3)

n Enzalutamide   17% (2)
Total votes: 12
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The patient has a seizure history, so [enzalutamide] is not 
preferred.1 Darolutamide has less penetration, so that is 
why I chose it.2

BRYCE: Absolutely. The 3 on-label drugs are the antian-
drogens apalutamide, darolutamide, and enzalutamide. 
The [seizure] risk is an important consideration. Of these 
3, darolutamide is the one that doesn’t appear to raise the 
seizure risk. So yes, I think that’s very appropriate.

• What are the goals of therapy for a patient  
like this?

• How do you counsel this patient about options?

DISCUSSION QUESTIONS

CHERINGTON: [The goal] is always to improve survival, and 
[the patient is] probably not very symptomatic, so quality of 
life is the second thing I think about. So the question is: What 
is the best way to improve survival and quality of life? Do you 
treat right away, or do you hold off?

BRYCE: How would you counsel the patient through  
these options?

CHERINGTON: I try to weigh the pluses and minuses such 
as the potential adverse effects [AEs] of treating, whether 
they have a quicker or slower [PSA] doubling time, and then [I] 
try to do educated guesswork about whether they will benefit 
from starting therapy earlier and possibly dealing with AEs or 
holding [off on] treatment. Most of the time, patients seem 
to favor starting treatment sooner than later.

BRYCE: I agree.

• What is your approach toward shared decision-
making?

• What factors influence your ultimate selection?
 ◦ Does the patient’s history of seizures affect 

your choice?
 ◦ What if the PSA doubling time were  

15 months?
 ◦ What about age, frailty, performance score, 

and/or comorbidities?
 ◦ Are there other considerations?

DISCUSSION QUESTION

KAHN: A lot of times when you have choices, you must 
go through each of them, and patients sometimes bring in 

their own biases. Some patients don’t like taking predni-
sone [with abiraterone] because it’s an extra step. If there 
is a history of seizures, that is something that one wants to 
consider as well. There are a lot of times where there isn’t 
necessarily a right or wrong answer. It’s more like the best 
one based on those factors as well as patient preferences, 
and unfortunately, the cost and insurance or formularies 
play a large role in that.

BRYCE: Does the patient’s history of seizures 
affect your choice?

KAHN: Well, that’s where darolutamide comes in. I think 
that’s OK for [patients] with a history of seizures.

BRYCE: Fair enough. There is an advantage in terms of not 
raising the seizure [threshold]. How do you incorporate the 
PSA doubling time? For example, if it were 15 months [rather 
than 8 months]?

SUD: The NCCN [National Comprehensive Cancer Network] 
guidelines state doubling time as more than 10 months or 
less than 10 months [to determine whether to use novel 
hormonal agents].3 I think I would do a symptomatic evalua-
tion of the patient, trying to see how the PSA [level] trajectory 
is going forward. I am not sure whether I would be a stickler 
for 15 months or 10 months if the patient were symptom-
atic or had documented metastasis. But based strictly on the 
NCCN guidelines, it would be a cutoff of 10 months.

BRYCE: The data behind that are based upon the fact that all 
the clinical trials for FDA approval had a 10-month [minimum] 
doubling time as part of the eligibility criteria. That [doubling 
time] was derived from [data from] Matthew R. Smith, MD, 
PhD, showing the risk of metastatic disease starts to go 
up.4 There were inflection points right around 10 months, so 
that’s how it came to be. We don’t think 10.5 months is that 
different [from 10 months, but] we must have a consensus, 
so that’s the way the trials were developed. What comor-
bidities and considerations about age and frailty influence 
your selection?

SMITH: Abiraterone has a warning about fluid overload 
and heart failure.5 So that is something you will see. As we 
talked about, there are seizures. Darolutamide seems to be 
extremely well tolerated except by insurance companies. 
They usually have a formulary, and they want [a patient] to 
try something else like enzalutamide first. But darolutamide 
or apalutamide look to be the best tolerated. Abiraterone 
has some real risks in some [individuals] with comorbidities. 
They are getting prednisone twice daily, and [there is the risk 
of] heart failure. 
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• What are the practical implications of having both 
overall survival (OS) and metastasis-free survival 
(MFS) data for androgen receptor–targeted 
therapy in nmCRPC? Does it influence your use of 
these agents?

• Have your personal experiences with 
darolutamide, apalutamide, and/or enzalutamide 
aligned with what was reported in the clinical trials 
of these agents?

DISCUSSION QUESTIONS

ROZELL: We should try not to do cross-trial comparisons. 
A lot of times, I still look at the AE profile and insurance 
preference. Fatigue is a huge problem for my patients. I 
am not sure whether you have any [advice] on how to deal 
with fatigue, but that often causes dose reductions.

BRYCE: We talked about this when enzalutamide first 
came out. Patients can get profound asthenia with enzalu-
tamide, and that biased us at the Mayo Clinic [Arizona] 
more toward abiraterone. I believe it is because of the 
activity against the CNS [central nervous system] androgen 
receptor. This is where we see an advantage with darolu-
tamide [for] that overall fatigue. Over the years, methods 
have been tried like steroids and dose reductions, but 
they don’t seem to make much difference, at least in my 
experience. We’ve had patients in whom we intentionally 
stopped enzalutamide because of asthenia, and 4 weeks 
later they say, “I didn’t know I could feel this much better.”

I do probably use darolutamide more than enzalutamide 
because of that, and I see less fatigue as a result. The 
thing I would say about the OS and MFS, to refine an 
earlier point about first-generation antiandrogens, is we 
don’t have that level of OS data for them, and that’s the 
key difference. It doesn’t mean that you can’t go from 
first-generation agents to the next-generation ones and 
still get the results. 

ROZELL: A lot of the AEs are similar [among these agents]. 
I can’t say that I’ve had any experience with seizures [in my 
patients] or that sort of thing. I usually see hypertension, 
and I see a lot of fatigue, dizziness, and falls among them.

• How will novel imaging affect your approach?
• Do patients with prostate-specific membrane 

antigen (PSMA)-only metastases fit into this group, 
or do they have low-volume metastatic disease?

DISCUSSION QUESTIONS

SORIANO: Well, first is being able to do it. Where I am in 
Sterling, Colorado, we don’t have the PSMA PET scan. All we 
do are fluciclovine PET scans. I think the PSMA [PET scan] 
results would change my opinion about treating [patients] 
more aggressively, especially if they have metastatic disease 
found on the PSMA PET scan.

BRYCE: [For those] who may have access to PSMA imaging, 
how do you conceive this should alter your approach in this 
space? Does anybody have access to PSMA [imaging], and 
have you been getting it for these patients?

SHELANSKI: I haven’t, but you said that 98% of these 
patients are going to have a positive PSMA result. I guess 
the real question is, if we have someone who has low-volume 
metastatic CRPC is the treatment approach any different than 
if they had recurrent nmCRPC? If we look at PSMA [levels], 
we can say most of these patients [have metastases]. We 
just don’t have the imaging modality to demonstrate it, so it 
wouldn't change my approach.

BRYCE: I would say the only difference is that with current 
FDA labeling, darolutamide is available [for] nmCRPC, but 
not mCRPC.6 It is a silly distinction because I agree with 
your point. It’s not a biologic distinction; it’s just about 
how [detailed the scan is]. But [it could cause issues with] 
insurance companies and peer-to-peer reviewers. If you 
say you want one drug, they [focus on] this detail. Most 
[oncologists] aren’t ordering a lot of PSMA scans yet. This 
is a question we will revisit over time, as PSMA scans 
get more common.

After shared decision-making, the patient  
received darolutamide.

DISCUSSION QUESTIONS
• What are your thoughts on the choice of 

darolutamide? How does darolutamide differ from 
other agents in its class?

• What is your perception of the long-term 
tolerability of these agents?

CASE UPDATE

MUSHTAQ: I would say [the differences] are based on 
the AE profile, because in terms of efficacy, I don’t want 
to compare the SPARTAN [NCT01946204], PROSPER 
[NCT02003924], and ARAMIS [NCT02200614] trials. But 
in terms of HR, I think apalutamide and enzalutamide had 
the best HR for metastases, at about 0.3 compared with 
0.41 for darolutamide [From the Data7-9]. But the AE   
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profile was much better with darolutamide, including less 
fatigue, which was almost less by half, and high blood pres-
sure incidence was a quarter of what apalutamide had. 
There were fewer chances of seizures, almost [none].7-9 So 
because of that overall AE profile and considering these are 
mostly older patients, I would prefer darolutamide. But if I 
have somebody who is fit and I don’t have to worry about 
the AEs, I could probably choose apalutamide too. But I’d 
want to make sure I document that there are no PSMA-
positive metastases, which is a challenging thing because 
we don’t have PSMA scanning now.

DOMENECH: I have used apalutamide. I have seen the rash. 
I think we contraindicated enzalutamide knowing the patient 
had a seizure disorder. I also had a problem with [patients 
experiencing] diarrhea where I had to reduce the dose. I 
haven’t used darolutamide. I will consider it next. 

AMARANENI: I have used enzalutamide and apalutamide 
in this setting. Both seemed to be similar in terms of AEs 
in my patients. None of them had seizures, which I know 
is more common in the enzalutamide population. But both 
groups experienced significant fatigue, and that seemed 
to be most of what they complained about. 

In terms of how long they typically received [one of these 
agents], I believe one of my patients was on it for about  
2 years. I think it was the patient on enzalutamide. The 
patient on apalutamide remains on it. The AEs seem to 
be stable through the time that I’ve used [these agents]. 
I haven’t seen patients feel worse as they’ve stayed 
on them. It’s just that they start them, develop the 
fatigue, and then, at least when I’ve used [these agents] 
for metastatic patients, they either say it’s intolerable 
or handle it. n
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See a spectrum
of results

Let LENVIMA® change the way you view treatment

in second-line advanced RCC

•   14.6-month median PFS (95% CI: 5.9-20.1) with LENVIMA + everolimus vs 5.5 months (95% CI: 3.5-7.1) 
with everolimus alone (HR: 0.37 [95% CI: 0.22-0.62])1

 — 26 events (51%) occurred in the LENVIMA + everolimus arm vs 37 events (74%) in the everolimus arm

LENVIMA + everolimus is the only TKI-mTOR inhibitor combination 
following anti-angiogenic therapy in advanced RCC1,2

INDICATION 
LENVIMA is indicated in combination with everolimus, for the treatment of 
adult patients with advanced renal cell carcinoma (RCC) following one prior 
anti-angiogenic therapy.

SELECTED SAFETY INFORMATION
Warnings and Precautions
Hypertension. In DTC (differentiated thyroid cancer), hypertension occurred in 
73% of patients on LENVIMA (44% grade 3-4). In RCC (renal cell carcinoma), 
hypertension occurred in 42% of patients on LENVIMA + everolimus (13% grade 
3). Systolic blood pressure ≥160 mmHg occurred in 29% of patients, and 21% 
had diastolic blood pressure ≥100 mmHg. In HCC (hepatocellular carcinoma), 
hypertension occurred in 45% of LENVIMA-treated patients (24% grade 3). Grade 
4 hypertension was not reported in HCC.

Serious complications of poorly controlled hypertension have been reported. 
Control blood pressure prior to initiation. Monitor blood pressure after 1 
week, then every 2 weeks for the fi rst 2 months, and then at least monthly 
thereafter during treatment. Withhold and resume at reduced dose when 
hypertension is controlled or permanently discontinue based on severity.

Cardiac Dysfunction. Serious and fatal cardiac dysfunction can occur 
with LENVIMA. Across clinical trials in 799 patients with DTC, RCC, and HCC, 
grade 3 or higher cardiac dysfunction occurred in 3% of LENVIMA-treated 
patients. Monitor for clinical symptoms or signs of cardiac dysfunction. 
Withhold and resume at reduced dose upon recovery or permanently 
discontinue based on severity.

Arterial Thromboembolic Events. Among patients receiving LENVIMA 
or LENVIMA + everolimus, arterial thromboembolic events of any severity 
occurred in 2% of patients in RCC and HCC and 5% in DTC. Grade 3-5 arterial 
thromboembolic events ranged from 2% to 3% across all clinical trials. 

Among patients receiving LENVIMA with pembrolizumab, arterial thrombotic 
events of any severity occurred in 5% of patients in CLEAR, including 
myocardial infarction (3.4%) and cerebrovascular accident (2.3%). 

Permanently discontinue following an arterial thrombotic event. The safety of 
resuming after an arterial thromboembolic event has not been established, 
and LENVIMA has not been studied in patients who have had an arterial 
thromboembolic event within the previous 6 months.

Hepatotoxicity. Across clinical studies enrolling 1327 LENVIMA-treated 
patients with malignancies other than HCC, serious hepatic adverse reactions 
occurred in 1.4% of patients. Fatal events, including hepatic failure, acute 
hepatitis and hepatorenal syndrome, occurred in 0.5% of patients. In HCC, 
hepatic encephalopathy occurred in 8% of LENVIMA-treated patients 
(5% grade 3-5). Grade 3-5 hepatic failure occurred in 3% of LENVIMA-
treated patients; 2% of patients discontinued LENVIMA due to hepatic 
encephalopathy, and 1% discontinued due to hepatic failure.

Monitor liver function prior to initiation, then every 2 weeks for the fi rst 
2 months, and at least monthly thereafter during treatment. Monitor 
patients with HCC closely for signs of hepatic failure, including hepatic 
encephalopathy. Withhold and resume at reduced dose upon recovery or 
permanently discontinue based on severity.

Renal Failure or Impairment. Serious including fatal renal failure or 
impairment can occur with LENVIMA. Renal impairment was reported in 14% 
and 7% of LENVIMA-treated patients in DTC and HCC, respectively. Grade 
3-5 renal failure or impairment occurred in 3% of patients with DTC and 
2% of patients with HCC, including 1 fatal event in each study. In RCC, renal 
impairment or renal failure was reported in 18% of LENVIMA + everolimus–
treated patients (10% grade 3). 

Initiate prompt management of diarrhea or dehydration/hypovolemia. 
Withhold and resume at reduced dose upon recovery or permanently 
discontinue for renal failure or impairment based on severity. 

Proteinuria. In DTC and HCC, proteinuria was reported in 34% and 26% of 
LENVIMA-treated patients, respectively. Grade 3 proteinuria occurred in 11% 
and 6% in DTC and HCC, respectively. In RCC, proteinuria occurred in 31% of 
patients receiving LENVIMA + everolimus (8% grade 3). Monitor for proteinuria 
prior to initiation and periodically during treatment. If urine dipstick proteinuria 
≥2+ is detected, obtain a 24-hour urine protein. Withhold and resume at 
reduced dose upon recovery or permanently discontinue based on severity.

Diarrhea. Of the 737 LENVIMA-treated patients in DTC and HCC, diarrhea 
occurred in 49% (6% grade 3). In RCC, diarrhea occurred in 81% of 
LENVIMA + everolimus–treated patients (19% grade 3). Diarrhea was the 
most frequent cause of dose interruption/reduction, and diarrhea recurred 
despite dose reduction. Promptly initiate management of diarrhea. Withhold 
and resume at reduced dose upon recovery or permanently discontinue 
based on severity.
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RCC=renal cell carcinoma; PFS=progression-free survival; TKI=tyrosine kinase inhibitor; mTOR=mammalian target of rapamycin; CI=confi dence interval; HR=hazard ratio.

SELECTED SAFETY INFORMATION

Warnings and Precautions (cont’d)
Fistula Formation and Gastrointestinal Perforation. Of the 799 
patients treated with LENVIMA or LENVIMA + everolimus in DTC, RCC, and 
HCC, fi stula or gastrointestinal perforation occurred in 2%. Permanently 
discontinue in patients who develop gastrointestinal perforation of any 
severity or grade 3-4 fi stula.

QT Interval Prolongation. In DTC, QT/QTc interval prolongation occurred 
in 9% of LENVIMA-treated patients and QT interval prolongation of >500 
ms occurred in 2%. In RCC, QTc interval increases of >60 ms occurred in 
11% of patients receiving LENVIMA + everolimus and QTc interval >500 ms 
occurred in 6%. In HCC, QTc interval increases of >60 ms occurred in 8% of 
LENVIMA-treated patients and QTc interval >500 ms occurred in 2%.

Monitor and correct electrolyte abnormalities at baseline and periodically 
during treatment. Monitor electrocardiograms in patients with congenital long 
QT syndrome, congestive heart failure, bradyarrhythmias, or those who are 
taking drugs known to prolong the QT interval, including Class Ia and III 
antiarrhythmics. Withhold and resume at reduced dose upon recovery based 
on severity.

Hypocalcemia. In DTC, grade 3-4 hypocalcemia occurred in 9% of 
LENVIMA-treated patients. In 65% of cases, hypocalcemia improved

or resolved following calcium supplementation with or without dose 
interruption or dose reduction. In RCC, grade 3-4 hypocalcemia occurred in 
6% of LENVIMA + everolimus–treated patients. In HCC, grade 3 hypocalcemia 
occurred in 0.8% of LENVIMA-treated patients. Monitor blood calcium levels 
at least monthly and replace calcium as necessary during treatment. Withhold 
and resume at reduced dose upon recovery or permanently discontinue 
depending on severity.

Reversible Posterior Leukoencephalopathy Syndrome (RPLS). Across 
clinical studies of 1823 patients who received LENVIMA as a single agent, RPLS 
occurred in 0.3%. Confi rm diagnosis of RPLS with MRI. Withhold and resume at 
reduced dose upon recovery or permanently discontinue depending on severity and 
persistence of neurologic symptoms.

•   26 events (51%) occurred in the LENVIMA + everolimus arm vs 37 events (74%) in the everolimus arm1

 —  21 patients (41%) who received LENVIMA + everolimus progressed vs 35 patients (70%) who received everolimus
 —  Death occurred in 5 patients (10%) who received LENVIMA + everolimus vs 2 patients (4%) who received 

everolimus

•   The treatment e� ect of LENVIMA + everolimus on PFS was supported by a retrospective, independent review 
of radiographs with an observed HR of 0.43 (95% CI: 0.24-0.75) compared with the everolimus arm1

•   Study 205 randomized 153 patients with advanced or metastatic renal cell carcinoma who had previously 
received anti-angiogenic therapy 1:1:1 to LENVIMA 18 mg + everolimus 5 mg, LENVIMA 24 mg monotherapy, or 
everolimus 10 mg monotherapy. All medications were administered orally once daily. Patients were required to 
have histological confi rmation of clear cell RCC and Eastern Cooperative Oncology Group performance status 
of 0 or 1. Patients were stratifi ed by hemoglobin level (≤13 g/dL vs >13 g/dL for males and ≤11.5 g/dL vs >11.5 g/
dL for females) and corrected serum calcium (≥10 mg/dL vs <10 mg/dL). The major e¢  cacy outcome measure 
was investigator-assessed PFS evaluated according to Response Evaluation Criteria in Solid Tumors (RECIST) 
version 1.1. Other e¢  cacy outcome measures included overall survival and objective response rate1

14.6-month median PFS: with LENVIMA + everolimus vs everolimus alone1

Please see all Selected Safety Information throughout and 
accompanying brief summary of full prescribing information. 

Visit www.LENVIMA.com/hcp to learn more
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SELECTED SAFETY INFORMATION
Warnings and Precautions (cont’d) 
Hemorrhagic Events. Serious including fatal hemorrhagic events can occur with 
LENVIMA. In DTC, RCC, and HCC clinical trials, hemorrhagic events, of any grade, 
occurred in 29% of the 799 patients treated with LENVIMA as a single agent or in 
combination with everolimus. The most frequently reported hemorrhagic events (all 
grades and occurring in at least 5% of patients) were epistaxis and hematuria. In 
DTC, grade 3-5 hemorrhage occurred in 2% of LENVIMA-treated patients, including 
1 fatal intracranial hemorrhage among 16 patients who received LENVIMA and had 
CNS metastases at baseline. In RCC, grade 3-5 hemorrhage occurred in 8% of 
LENVIMA + everolimus–treated patients, including 1 fatal cerebral hemorrhage. In 
HCC, grade 3-5 hemorrhage occurred in 5% of LENVIMA-treated patients,  
including 7 fatal hemorrhagic events. Serious tumor-related bleeds, including fatal 
hemorrhagic events, occurred in LENVIMA-treated patients in clinical trials and in 
the postmarketing setting. In postmarketing surveillance, serious and fatal carotid 
artery hemorrhages were seen more frequently in patients with anaplastic thyroid 
carcinoma (ATC) than other tumors. Safety and effectiveness of LENVIMA in  
patients with ATC have not been demonstrated in clinical trials. 

Consider the risk of severe or fatal hemorrhage associated with tumor invasion or 
infiltration of major blood vessels (eg, carotid artery). Withhold and resume at 
reduced dose upon recovery or permanently discontinue based on severity.

Impairment of Thyroid Stimulating Hormone Suppression/Thyroid 
Dysfunction. LENVIMA impairs exogenous thyroid suppression. In DTC, 88% of 
patients had baseline thyroid stimulating hormone (TSH) level ≤0.5 mU/L. In  
patients with normal TSH at baseline, elevation of TSH level >0.5 mU/L was 
observed post baseline in 57% of LENVIMA-treated patients. In RCC and HCC, 
grade 1 or 2 hypothyroidism occurred in 24% of LENVIMA + everolimus–treated 
patients and 21% of LENVIMA-treated patients, respectively. In patients with normal 
or low TSH at baseline, elevation of TSH was observed post baseline in 70% of 
LENVIMA-treated patients in HCC and 60% of LENVIMA + everolimus–treated 
patients in RCC. 

Monitor thyroid function prior to initiation and at least monthly during treatment.  
Treat hypothyroidism according to standard medical practice.

Impaired Wound Healing. Impaired wound healing has been reported in  
patients who received LENVIMA. Withhold LENVIMA for at least 1 week prior to 
elective surgery. Do not administer for at least 2 weeks following major surgery and 
until adequate wound healing. The safety of resumption of LENVIMA after resolution 
of wound healing complications has not been established.

Osteonecrosis of the Jaw (ONJ). ONJ has been reported in patients receiving 
LENVIMA. Concomitant exposure to other risk factors, such as bisphosphonates, 
denosumab, dental disease, or invasive dental procedures, may increase the risk of ONJ.

Perform an oral examination prior to treatment with LENVIMA and periodically  
during LENVIMA treatment. Advise patients regarding good oral hygiene practices 
and to consider having preventive dentistry performed prior to treatment with 
LENVIMA and throughout treatment with LENVIMA.

Avoid invasive dental procedures, if possible, while on LENVIMA treatment, 
particularly in patients at higher risk. Withhold LENVIMA for at least 1 week prior to 
scheduled dental surgery or invasive dental procedures, if possible. For patients 
requiring invasive dental procedures, discontinuation of bisphosphonate treatment 
may reduce the risk of ONJ.

Withhold LENVIMA if ONJ develops and restart based on clinical judgement of 
adequate resolution.

Embryo-Fetal Toxicity. Based on its mechanism of action and data from animal 
reproduction studies, LENVIMA can cause fetal harm when administered to 
pregnant women. In animal reproduction studies, oral administration of lenvatinib 
during organogenesis at doses below the recommended clinical doses resulted in 
embryotoxicity, fetotoxicity, and teratogenicity in rats and rabbits. Advise pregnant 
women of the potential risk to a fetus and advise females of reproductive potential  
to use effective contraception during treatment with LENVIMA and for at least 30 
days after the last dose.

Adverse Reactions  
In RCC, the most common adverse reactions (≥30%) observed in LENVIMA + 
everolimus–treated patients were diarrhea (81%), fatigue (73%), arthralgia/myalgia 
(55%), decreased appetite (53%), vomiting (48%), nausea (45%), stomatitis (44%), 
hypertension (42%), peripheral edema (42%), cough (37%), abdominal pain (37%), 
dyspnea (35%), rash (35%), decreased weight (34%), hemorrhagic events (32%), 
and proteinuria (31%). The most common serious adverse reactions (≥5%) were 
renal failure (11%), dehydration (10%), anemia (6%), thrombocytopenia (5%), 
diarrhea (5%), vomiting (5%), and dyspnea (5%). Adverse reactions led to dose 
reductions or interruption in 89% of patients. The most common adverse reactions 
(≥5%) resulting in dose reductions were diarrhea (21%), fatigue (8%), 
thrombocytopenia (6%), vomiting (6%), nausea (5%), and proteinuria (5%). 
Treatment discontinuation due to an adverse reaction occurred in 29% of patients.

Use in Specific Populations
Because of the potential for serious adverse reactions in breastfed infants, advise 
women to discontinue breastfeeding during treatment and for at least 1 week after the 
last dose. LENVIMA may impair fertility in males and females of reproductive potential.

No dose adjustment is recommended for patients with mild (CLcr 60-89 mL/min) or 
moderate (CLcr 30-59 mL/min) renal impairment. LENVIMA concentrations may 
increase in patients with DTC, RCC, or EC (endometrial carcinoma) and severe (CLcr 
15-29 mL/min) renal impairment. Reduce the dose for patients with DTC, RCC, or EC 
and severe renal impairment. There is no recommended dose for patients with HCC 
and severe renal impairment. LENVIMA has not been studied in patients with 
end-stage renal disease.

No dose adjustment is recommended for patients with HCC and mild  
hepatic impairment (Child-Pugh A). There is no recommended dose for patients  
with HCC with moderate (Child-Pugh B) or severe (Child-Pugh C) hepatic 
impairment. No dose adjustment is recommended for patients with DTC, RCC, or  
EC and mild or moderate hepatic impairment. LENVIMA concentrations may 
increase in patients with DTC, RCC, or EC and severe hepatic impairment. Reduce 
the dose for patients with DTC, RCC, or EC and severe hepatic impairment.

Please see Brief Summary on the following pages.

References: 1. LENVIMA [package insert]. Woodcliff Lake, NJ: Eisai Inc. 2. AFINITOR [package 
insert]. East Hanover, NJ: Novartis Pharmaceuticals Corporation; 2020. 

LENVIMA® is a registered trademark used by Eisai Inc. under license from Eisai R&D Management Co., Ltd.
© 2021 Eisai Inc. All rights reserved. Printed in USA/September 2021 LENV-US6662
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LENVIMA® (lenvatinib) capsules BRIEF SUMMARY – See package insert for full prescribing information.
INDICATIONS AND USAGE
LENVIMA is a kinase inhibitor that is indicated:
Differentiated Thyroid Cancer (DTC) 
•  For the treatment of patients with locally recurrent or metastatic, progressive, radioactive iodine-refractory 

differentiated thyroid cancer (DTC). 
Renal Cell Carcinoma (RCC) 
•  In combination with pembrolizumab, for the first line treatment of adult patients with advanced renal cell 

carcinoma (RCC). 
•  In combination with everolimus, for the treatment of adult patients with advanced renal cell carcinoma 

(RCC) following one prior anti-angiogenic therapy. 
Hepatocellular Carcinoma (HCC) 
• For the first-line treatment of patients with unresectable hepatocellular carcinoma (HCC). 
Endometrial Carcinoma (EC) 
•  In combination with pembrolizumab, for the treatment of patients with advanced endometrial carcinoma 

(EC) that is not microsatellite instability-high (MSI-H) or mismatch repair deficient (dMMR) who have 
disease progression following prior systemic therapy in any setting and are not candidates for curative 
surgery or radiation.

DOSAGE AND ADMINISTRATION
Important Dosage Information
• Reduce the dose for certain patients with renal or hepatic impairment
•  Take LENVIMA once daily, with or without food, at the same time each day. If a dose is missed  

and cannot be taken within 12 hours, skip that dose and take the next dose at the usual time  
of administration

Single Agent Therapy:
• DTC: The recommended dosage is 24 mg orally once daily. 
•  HCC: The recommended dosage is based on actual body weight: 12 mg orally once daily for patients 

greater than or equal to 60 kg or 8 mg orally once daily for patients less than 60 kg.
Combination Therapy:
•  EC: The recommended dosage is 20 mg orally once daily in combination with pembrolizumab 200 mg 

administered as an intravenous infusion over 30 minutes every 3 weeks.
• RCC: The recommended dosage is:
 o   20 mg orally once daily with pembrolizumab 200 mg administered as an intravenous infusion over  

30 minutes every 3 weeks. 
 o 18 mg orally once daily with everolimus 5 mg orally once daily.
Dosage Modifications for Adverse Reactions Recommendations for LENVIMA dose interruption, 
reduction and discontinuation for adverse reactions are listed in Table 1. Table 2 lists the recommended  
dosage reductions of LENVIMA for adverse reactions.

Table 1: Recommended Dosage Modifications for LENVIMA for Adverse Reactions

Adverse Reaction Severitya Dosage Modifications  
for LENVIMA

Hypertension
Grade 3

•  Withhold for Grade 3 
that persists despite  
optimal antihypertensive  
therapy.

•  Resume at reduced dose  
when hypertension is  
controlled at less than or  
equal to Grade 2.

Grade 4 •     Permanently discontinue.

Cardiac Dysfunction
Grade 3

•  Withhold until improves  
to Grade 0 to 1 or baseline.

•  Resume at a reduced dose  
or discontinue depending on  
the severity and persistence  
of adverse reaction.

Grade 4 •     Permanently discontinue.

Arterial Thromboembolic Event Any Grade •     Permanently discontinue.

Hepatotoxicity Grade 3 or 4

•     Withhold until improves to  
Grade 0 to 1 or baseline.

•     Either resume at a reduced     
dose or discontinue depending  
on severity and persistence  
of hepatotoxicity.

•     Permanently discontinue for  
hepatic failure.

Renal Failure or Impairment Grade 3 or 4

•     Withhold until improves to  
Grade 0 to 1 or baseline.

•     Resume at a reduced dose  
or discontinue depending on  
severity and persistence of  
renal impairment.

Proteinuria  2 g or greater proteinuria 
in 24 hours

•     Withhold until less than or  
equal to 2 grams of proteinuria  
per 24 hours.

•    Resume at a reduced dose.
•     Discontinue for nephrotic  

syndrome.

Gastrointestinal Perforation Any Grade •     Permanently discontinue.

Fistula Formation Grade 3 or 4 •     Permanently discontinue.

QT Prolongation
Greater than 500 ms or 

greater than 60 ms increase 
from baseline

•     Withhold until improves to  
less than or equal to 480 ms  
or baseline.

•    Resume at a reduced dose.

Reversible Posterior 
Leukoencephalopathy 
Syndrome

Any Grade

•     Withhold until fully resolved.
•     Resume at a reduced dose or  

discontinue depending on  
severity and persistence of  
neurologic symptoms.

Other Adverse Reactions

Persistent or intolerable
Grade 2 or 3 adverse reaction

Grade 4 laboratory abnormality

•     Withhold until improves to  
Grade 0 to 1 or baseline.

•    Resume at reduced dose.

Grade 4 adverse reaction •     Permanently discontinue.
a National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.0.

Table 2:   Recommended Dosage Reductions of LENVIMA for Adverse Reactions

Indication First Dosage  
Reduction To

Second Dosage 
Reduction To

Third Dosage  
Reduction To

DTC 20 mg once daily 14 mg once daily 10 mg once daily

RCC 14 mg once daily 10 mg once daily 8 mg once daily

Endometrial Carcinoma 14 mg once daily 10 mg once daily 8 mg once daily

HCC

•  Actual weight 60 kg 
or greater 8 mg once daily 4 mg once daily 4 mg every other day

•  Actual weight less  
than 60 kg 4 mg once daily 4 mg every other day Discontinue

Recommended Dose Modifications for Adverse Reactions for LENVIMA in Combination with Pembrolizumab
When administering LENVIMA in combination with pembrolizumab, modify the dosage of one or both drugs 
as appropriate. Withhold, dose reduce, or discontinue LENVIMA as shown in Table 1. Refer to pembrolizumab 
prescribing information for additional dose modification information. 
Recommended Dose Modifications for Adverse Reactions for LENVIMA in Combination with Everolimus
When administering LENVIMA in combination with everolimus, withhold or reduce the LENVIMA dose first 
and then the everolimus dose for adverse reactions of both LENVIMA and everolimus. Refer to the everolimus 
prescribing information for additional dose modification information.
Dosage Modifications for Severe Renal Impairment The recommended dosage of LENVIMA for  
patients with DTC, RCC, or endometrial carcinoma and severe renal impairment (creatinine clearance less than 
30 mL/min calculated by Cockcroft-Gault equation using actual body weight) is:
• Differentiated thyroid cancer: 14 mg orally once daily
• Renal cell carcinoma: 10 mg orally once daily
• Endometrial carcinoma: 10 mg orally once daily
Dosage Modifications for Severe Hepatic Impairment The recommended dosage of LENVIMA for 
patients with DTC, RCC, or endometrial carcinoma and severe hepatic impairment (Child-Pugh C) is:
• Differentiated thyroid cancer: 14 mg taken orally once daily
• Renal cell carcinoma: 10 mg taken orally once daily
• Endometrial carcinoma: 10 mg orally once daily
Preparation and Administration LENVIMA capsules can be swallowed whole or dissolved in a small 
glass of liquid. To dissolve in liquid, put capsules into 1 tablespoon of water or apple juice without breaking or 
crushing the capsules. Leave the capsules in the water or apple juice for at least 10 minutes. Stir for at least 3 
minutes. After drinking the mixture, add 1 tablespoon of water or apple juice to the glass, swirl the contents a 
few times and swallow the water or apple juice.
DOSAGE FORMS AND STRENGTHS
Capsules:
 •    4 mg: yellowish-red body and yellowish-red cap, marked in black ink with “Є” on cap and “LENV 4 mg” on body.
 •    10 mg: yellow body and yellowish-red cap, marked in black ink with “Є” on cap and “LENV 10 mg” on body.

CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS
Hypertension Hypertension occurred in 73% of patients in SELECT (DTC) receiving LENVIMA 24 mg orally 
once daily and in 45% of patients in REFLECT (HCC) receiving LENVIMA 8 mg or 12 mg orally once daily. The 
median time to onset of new or worsening hypertension was 16 days in SELECT and 26 days in REFLECT.  
Grade 3 hypertension occurred in 44% of patients in SELECT and in 24% in REFLECT. Grade 4 hypertension 
occurred <1% in SELECT and Grade 4 hypertension was not reported in REFLECT.
In patients receiving LENVIMA 18 mg orally once daily with everolimus in Study 205 (RCC), hypertension was 
reported in 42% of patients and the median time to onset of new or worsening hypertension was 35 days. 
Grade 3 hypertension occurred in 13% of patients. Systolic blood pressure ≥160 mmHg occurred in 29% of 
patients and diastolic blood pressure ≥100 mmHg occurred in 21%.
Serious complications of poorly controlled hypertension have been reported. 
Control blood pressure prior to initiating LENVIMA. Monitor blood pressure after 1 week, then every 2 weeks 
for the first 2 months, and then at least monthly thereafter during treatment. Withhold and resume at a  
reduced dose when hypertension is controlled or permanently discontinue LENVIMA based on severity.
Cardiac Dysfunction Serious and fatal cardiac dysfunction can occur with LENVIMA. Across clinical trials in 
799 patients with DTC, RCC or HCC, Grade 3 or higher cardiac dysfunction (including cardiomyopathy, left or right 
ventricular dysfunction, congestive heart failure, cardiac failure, ventricular hypokinesia, or decrease in left or  
right ventricular ejection fraction of more than 20% from baseline) occurred in 3% of LENVIMA-treated patients.
Monitor patients for clinical symptoms or signs of cardiac dysfunction. Withhold and resume at a reduced dose 
upon recovery or permanently discontinue LENVIMA based on severity.
Arterial Thromboembolic Events Among patients receiving LENVIMA or LENVIMA with everolimus, arterial 
thromboembolic events of any severity occurred in 2% of patients in Study 205 (RCC), 2% of patients in REFLECT 
(HCC) and 5% of patients in SELECT (DTC). Grade 3 to 5 arterial thromboembolic events ranged from 2% to 3% 
across all clinical trials.
Among patients receiving LENVIMA with pembrolizumab, arterial thrombotic events of any severity occurred in 
5% of patients in CLEAR, including myocardial infarction (3.4%) and cerebrovascular accident (2.3%).
Permanently discontinue LENVIMA following an arterial thrombotic event. The safety of resuming LENVIMA  
after an arterial thromboembolic event has not been established and LENVIMA has not been studied in patients 
who have had an arterial thromboembolic event within the previous 6 months.
Hepatotoxicity Across clinical studies enrolling 1327 LENVIMA-treated patients with malignancies other  
than HCC, serious hepatic adverse reactions occurred in 1.4% of patients. Fatal events, including hepatic 
failure, acute hepatitis and hepatorenal syndrome, occurred in 0.5% of patients.
In REFLECT (HCC), hepatic encephalopathy (including hepatic encephalopathy, encephalopathy, metabolic 
encephalopathy, and hepatic coma) occurred in 8% of LENVIMA-treated patients and 3% of sorafenib-treated 
patients. Grade 3 to 5 hepatic encephalopathy occurred in 5% of LENVIMA-treated patients and 2% of  
sorafenib-treated patients. Grade 3 to 5 hepatic failure occurred in 3% of LENVIMA-treated patients and 3%  
of sorafenib-treated patients. Two percent of patients discontinued LENVIMA and 0.2% discontinued sorafenib 
due to hepatic encephalopathy and 1% of patients discontinued lenvatinib or sorafenib due to hepatic failure.
Monitor liver function prior to initiating LENVIMA, then every 2 weeks for the first 2 months, and at least 
monthly thereafter during treatment. Monitor patients with HCC closely for signs of hepatic failure, including 
hepatic encephalopathy. Withhold and resume at a reduced dose upon recovery or permanently discontinue 
LENVIMA based on severity.
Renal Failure or Impairment Serious including fatal renal failure or impairment can occur with LENVIMA. 
Renal impairment occurred in 14% of patients receiving LENVIMA in SELECT (DTC) and in 7% of patients 
receiving LENVIMA in REFLECT (HCC). Grade 3 to 5 renal failure or impairment occurred in 3% (DTC) and 2% 
(HCC) of patients, including 1 fatality in each study.
In Study 205 (RCC), renal impairment or renal failure occurred in 18% of patients receiving LENVIMA with 
everolimus, including Grade 3 in 10% of patients.
Initiate prompt management of diarrhea or dehydration/hypovolemia. Withhold and resume at a reduced  
dose upon recovery or permanently discontinue LENVIMA for renal failure or impairment based on severity. 
Proteinuria Proteinuria occurred in 34% of LENVIMA-treated patients in SELECT (DTC) and in 26% of 
LENVIMA-treated patients in REFLECT (HCC). Grade 3 proteinuria occurred in 11% and 6% in SELECT and 
REFLECT, respectively. In Study 205 (RCC), proteinuria occurred in 31% of patients receiving LENVIMA  
with everolimus and 14% of patients receiving everolimus. Grade 3 proteinuria occurred in 8% of patients 
receiving LENVIMA with everolimus compared to 2% of patients receiving everolimus.
Monitor for proteinuria prior to initiating LENVIMA and periodically during treatment. If urine dipstick 
proteinuria greater than or equal to 2+ is detected, obtain a 24-hour urine protein. Withhold and resume at a 
reduced dose upon recovery or permanently discontinue LENVIMA based on severity.
Diarrhea Of the 737 patients treated with LENVIMA in SELECT (DTC) and REFLECT (HCC), diarrhea occurred in 
49% of patients, including Grade 3 diarrhea in 6%.
In Study 205 (RCC), diarrhea occurred in 81% of patients receiving LENVIMA with everolimus, including  
Grade 3 in 19%. Diarrhea was the most frequent cause of dose interruption/reduction and diarrhea recurred 
despite dose reduction. 
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Promptly initiate management of diarrhea. Withhold and resume at a reduced dose upon recovery or 
permanently discontinue LENVIMA based on severity.
Fistula Formation and Gastrointestinal Perforation Of 799 patients treated with LENVIMA or 
LENVIMA with everolimus in SELECT (DTC), Study 205 (RCC) and REFLECT (HCC), fistula or gastrointestinal 
perforation occurred in 2%.
Permanently discontinue LENVIMA in patients who develop gastrointestinal perforation of any severity or 
Grade 3 or 4 fistula.
QT Interval Prolongation In SELECT (DTC), QT/QTc interval prolongation occurred in 9% of LENVIMA-
treated patients and QT interval prolongation of >500 ms occurred in 2%. In Study 205 (RCC), QTc interval 
increases of >60 ms occurred in 11% of patients receiving LENVIMA with everolimus and QTc interval  
>500 ms occurred in 6%. In REFLECT (HCC), QTc interval increases of >60 ms occurred in 8% of LENVIMA-
treated patients and QTc interval >500 ms occurred in 2%.
Monitor and correct electrolyte abnormalities at baseline and periodically during treatment. Monitor  
electrocardiograms in patients with congenital long QT syndrome, congestive heart failure, 
bradyarrhythmias, or those who are taking drugs known to prolong the QT interval, including Class Ia and  
III antiarrhythmics. Withhold and resume at reduced dose of LENVIMA upon recovery based on severity.
Hypocalcemia In SELECT (DTC), Grade 3 to 4 hypocalcemia occurred in 9% of patients receiving LENVIMA. 
In 65% of cases, hypocalcemia improved or resolved following calcium supplementation, with or without 
dose interruption or dose reduction.
In Study 205 (RCC), Grade 3 to 4 hypocalcemia occurred in 6% of patients treated with LENVIMA with 
everolimus. In REFLECT (HCC), Grade 3 hypocalcemia occurred in 0.8% of LENVIMA-treated patients.
Monitor blood calcium levels at least monthly and replace calcium as necessary during treatment. Withhold 
and resume at reduced dose upon recovery or permanently discontinue LENVIMA depending on severity.
Reversible Posterior Leukoencephalopathy Syndrome Across clinical studies of 1823 patients who 
received LENVIMA as a single agent, reversible posterior leukoencephalopathy syndrome (RPLS) occurred 
in 0.3%.
Confirm the diagnosis of RPLS with magnetic resonance imaging. Withhold and resume at a reduced dose 
upon recovery or permanently discontinue LENVIMA depending on severity and persistence of neurologic 
symptoms.
Hemorrhagic Events Serious including fatal hemorrhagic events can occur with LENVIMA. Across 
SELECT (DTC), Study 205 (RCC) and REFLECT (HCC), hemorrhagic events of any grade occurred in 29% of 
the 799 patients treated with LENVIMA as a single agent or in combination with everolimus. The most 
frequently reported hemorrhagic events (all grades and occurring in at least 5% of patients) were epistaxis 
and hematuria.
In SELECT, Grade 3 to 5 hemorrhage occurred in 2% of patients receiving LENVIMA, including 1 fatal 
intracranial hemorrhage among 16 patients who received LENVIMA and had CNS metastases at baseline. 
In Study 205, Grade 3 to 5 hemorrhage occurred in 8% of patients receiving LENVIMA with everolimus, 
including 1 fatal cerebral hemorrhage. In REFLECT, Grade 3 to 5 hemorrhage occurred in 5% of patients 
receiving LENVIMA, including 7 fatal hemorrhagic events.
Serious tumor related bleeds, including fatal hemorrhagic events, occurred in patients treated with 
LENVIMA in clinical trials and in the post-marketing setting. In post-marketing surveillance, serious and fatal 
carotid artery hemorrhages were seen more frequently in patients with anaplastic thyroid carcinoma (ATC) 
than in other tumor types. The safety and effectiveness of LENVIMA in patients with ATC have not been 
demonstrated in clinical trials.
Consider the risk of severe or fatal hemorrhage associated with tumor invasion or infiltration of major blood 
vessels (e.g. carotid artery). Withhold and resume at reduced dose upon recovery or permanently discontinue 
LENVIMA based on the severity.
Impairment of Thyroid Stimulating Hormone Suppression/Thyroid Dysfunction LENVIMA impairs 
exogenous thyroid suppression. In SELECT (DTC), 88% of all patients had a baseline thyroid stimulating 
hormone (TSH) level ≤0.5 mU/L. In those patients with a normal TSH at baseline, elevation of TSH level 
>0.5 mU/L was observed post baseline in 57% of LENVIMA-treated patients.
Grade 1 or 2 hypothyroidism occurred in 24% of patients receiving LENVIMA with everolimus in Study 205 
(RCC) and in 21% of patients receiving LENVIMA in REFLECT (HCC). In those patients with a normal or low 
TSH at baseline, an elevation of TSH was observed post baseline in 70% of patients receiving LENVIMA in 
REFLECT and 60% of patients receiving LENVIMA with everolimus in Study 205.
Monitor thyroid function prior to initiating LENVIMA and at least monthly during treatment. Treat 
hypothyroidism according to standard medical practice.
Impaired Wound Healing Impaired wound healing has been reported in patients who received LENVIMA.
Withhold LENVIMA for at least 1 week prior to elective surgery. Do not administer for at least 2 weeks 
following major surgery and until adequate wound healing. The safety of resumption of LENVIMA after 
resolution of wound healing complications has not been established.  
Osteonecrosis of the Jaw Osteonecrosis of the Jaw (ONJ) has been reported in patients receiving 
LENVIMA. Concomitant exposure to other risk factors, such as bisphosphonates, denosumab, dental disease 
or invasive dental procedures, may increase the risk of ONJ.
Perform an oral examination prior to treatment with LENVIMA and periodically during LENVIMA treatment. 
Advise patients regarding good oral hygiene practices. Avoid invasive dental procedures, if possible, while 
on LENVIMA treatment, particularly in patients at higher risk. Withhold LENVIMA for at least 1 week prior 
to scheduled dental surgery or invasive dental procedures, if possible. For patients requiring invasive dental 
procedures, discontinuation of bisphosphonate treatment may reduce the risk of ONJ. Withhold LENVIMA if 
ONJ develops and restart based on clinical judgement of adequate resolution.
Embryo-Fetal Toxicity Based on its mechanism of action and data from animal reproduction studies, 
LENVIMA can cause fetal harm when administered to a pregnant woman. In animal reproduction studies, 
oral administration of lenvatinib during organogenesis at doses below the recommended clinical doses 
resulted in embryotoxicity, fetotoxicity, and teratogenicity in rats and rabbits. 
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use 
effective contraception during treatment with LENVIMA and for at least 30 days after the last dose.
ADVERSE REACTIONS
The following adverse reactions are discussed elsewhere in the labeling:
• Hypertension
• Cardiac Dysfunction
• Arterial Thromboembolic Events
• Hepatotoxicity
• Renal Failure and Impairment 
• Proteinuria
• Diarrhea
•  Fistula Formation and  

Gastrointestinal Perforation

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 reflect the rates observed in practice.
The data in the Warnings and Precautions reflect exposure to LENVIMA as a single agent in 261 patients 
with DTC (SELECT) and 476 patients with HCC (REFLECT), LENVIMA with pembrolizumab in 406 patients 
with endometrial carcinoma (Study 309), LENVIMA with everolimus in 62 patients with RCC (Study 205), and 
LENVIMA with pembrolizumab in 352 patients with RCC (CLEAR). Safety data obtained in 1823 patients with 
advanced solid tumors who received LENVIMA as a single agent across multiple clinical studies was used to 
further characterize the risks of serious adverse reactions. Among the 1823 patients who received LENVIMA 
as a single agent, the median age was 61 years (20 to 89 years), the dose range was 0.2 mg to 32 mg daily, 
and the median duration of exposure was 5.6 months.
The data below reflect exposure to LENVIMA in 1557 patients enrolled in randomized, active-controlled trials 
(REFLECT; Study 205; CLEAR; Study 309), or a randomized, placebo-controlled trial (SELECT). The median 
duration of exposure to LENVIMA across these five studies ranged from 6 to 16 months. The demographic 
and exposure data for each clinical trial population are described in the subsections below.
Differentiated Thyroid Cancer
The safety of LENVIMA was evaluated in SELECT, in which patients with radioactive iodine-refractory 
differentiated thyroid cancer were randomized (2:1) to LENVIMA (n=261) or placebo (n=131). The median 
treatment duration was 16.1 months for LENVIMA. Among 261 patients who received LENVIMA, median age 
was 64 years, 52% were females, 80% were White, 18% were Asian, and 2% were Black; and 4% were 
Hispanic/Latino. 

The most common adverse reactions observed in LENVIMA-treated patients (≥30%) were, in order of 
decreasing frequency, hypertension, fatigue, diarrhea, arthralgia/myalgia, decreased appetite, decreased 
weight, nausea, stomatitis, headache, vomiting, proteinuria, palmar-plantar erythrodysesthesia (PPE) 
syndrome, abdominal pain, and dysphonia. The most common serious adverse reactions (at least 2%) were 
pneumonia (4%), hypertension (3%), and dehydration (3%). 
Adverse reactions led to dose reductions in 68% of patients receiving LENVIMA; 18% of patients 
discontinued LENVIMA for adverse reactions. The most common adverse reactions (at least 10%) resulting 
in dose reductions of LENVIMA were hypertension (13%), proteinuria (11%), decreased appetite (10%), and 
diarrhea (10%); the most common adverse reactions (at least 1%) resulting in discontinuation of LENVIMA 
were hypertension (1%) and asthenia (1%).
Table 3 presents adverse reactions occurring at a higher rate in LENVIMA-treated patients than patients 
receiving placebo in the double-blind phase of the study.

Table 3:   Adverse Reactions Occurring in Patients with a Between-Group Difference of ≥5% 
in All Grades or ≥2% in Grades 3 and 4 in SELECT (DTC)

Adverse Reaction

LENVIMA 24 mg 
N=261

Placebo 
N=131

All Grades  
(%)

Grades 3-4 
(%)

All Grades 
(%)

Grades 3-4 
(%)

Vascular
Hypertensiona 73 44 16 4
Hypotension 9 2 2 0

Gastrointestinal
Diarrhea 67 9 17 0
Nausea 47 2 25 1
Stomatitisb 41 5 8 0
Vomiting 36 2 15 0
Abdominal painc 31 2 11 1
Constipation 29 0.4 15 1
Oral paind 25 1 2 0
Dry mouth 17 0.4 8 0
Dyspepsia 13 0.4 4 0

General
Fatiguee 67 11 35 4
Edema peripheral 21 0.4 8 0

Musculoskeletal and Connective Tissue
Arthralgia/myalgiaf 62 5 28 3

Metabolism and Nutrition
Decreased appetite 54 7 18 1
Decreased weight 51 13 15 1
Dehydration 9 2 2 1

Nervous System
Headache 38 3 11 1
Dysgeusia 18 0 3 0
Dizziness 15 0.4 9 0

Renal and Urinary
Proteinuria 34 11 3 0

Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia 32 3 1 0
Rashg 21 0.4 3 0
Alopecia 12 0 5 0
Hyperkeratosis 7 0 2 0

Respiratory, Thoracic and Mediastinal
Dysphonia 31 1 5 0
Cough 24 0 18 0
Epistaxis 12 0 1 0

Psychiatric
Insomnia 12 0 3 0

Infections
Urinary tract infection 11 1 5 0
Dental and oral infectionsh 10 1 1 0

Cardiac
Electrocardiogram QT prolonged 9 2 2 0

a  Includes hypertension, hypertensive crisis, increased blood pressure diastolic, and increased blood pressure 
b  Includes aphthous stomatitis, stomatitis, glossitis, mouth ulceration, and mucosal inflammation
c Includes abdominal discomfort, abdominal pain, lower abdominal pain, upper abdominal pain, abdominal  
  tenderness, epigastric discomfort, and gastrointestinal pain
d Includes oral pain, glossodynia, and oropharyngeal pain
e Includes asthenia, fatigue, and malaise
f Includes musculoskeletal pain, back pain, pain in extremity, arthralgia, and myalgia
g Includes macular rash, maculo-papular rash, generalized rash, and rash 
h  Includes gingivitis, oral infection, parotitis, pericoronitis, periodontitis, sialoadenitis, tooth abscess, and  
tooth infection

Clinically important adverse reactions occurring more frequently in LENVIMA-treated patients than patients 
receiving placebo, but with an incidence of <5% were pulmonary embolism (3%, including fatal reports vs 
2%, respectively) and osteonecrosis of the jaw (0.4% vs 0%, respectively). 
Laboratory abnormalities with a difference of ≥2% in Grade 3-4 events and at a higher incidence in the 
LENVIMA arm are presented in Table 4.
Table 4:  Laboratory Abnormalities with a Difference of ≥2% in Grade 3-4 Events and at a Higher 

Incidence in the LENVIMA Arma,b in SELECT (DTC)

Laboratory Abnormality
LENVIMA 24 mg Placebo
Grades 3-4 (%) Grades 3-4 (%)

Chemistry
Hypocalcemia 9 2
Hypokalemia 6 1
Increased aspartate aminotransferase (AST) 5 0
Increased alanine aminotransferase (ALT) 4 0
Increased lipase 4 1
Increased creatinine 3 0

Hematology
Thrombocytopenia 2 0

a With at least 1 grade increase from baseline 
b Laboratory Abnormality percentage is based on the number of patients who had both baseline and  
  at least one post baseline laboratory measurement for each parameter. LENVIMA (n=253 to 258),  
  Placebo (n=129 to 131)

The following laboratory abnormalities (all Grades) occurred in >5% of LENVIMA-treated patients and at a 
rate that was two-fold or higher than in patients who received placebo: hypoalbuminemia, increased alkaline 
phosphatase, hypomagnesemia, hypoglycemia, hyperbilirubinemia, hypercalcemia, hypercholesterolemia, 
increased serum amylase, and hyperkalemia.

• QT Interval Prolongation
• Hypocalcemia
• Reversible Posterior Leukoencephalopathy Syndrome
• Hemorrhagic Events
•  Impairment of Thyroid Stimulating Hormone 

Suppression/Thyroid Dysfunction
• Impaired Wound Healing
• Osteonecrosis of the Jaw (ONJ)

S:7"

S:10"
T:7.75"

T:10.5"
B:8.75"

B:11.375"

LRCC21HSAW0803_M2_RCC_Journal_Ad_Run_of_Book_PP.indd   5LRCC21HSAW0803_M2_RCC_Journal_Ad_Run_of_Book_PP.indd   5 9/23/21   4:19 PM9/23/21   4:19 PM



LRCC21HSAW0803_M2_RCC_Journal_Ad_Run_of_Book_
9-23-2021 3:55 PM John Sysak / Arthur George

Client Code
Client

Live
Overall Trim
Bleed

# of Colors

None
None

7" x 10"
7.75" x 10.5"
8.75" x 11.375"

None

Colors
 Black

Fonts
None

Job info Fonts & ColorsImages 

Saved at

None

from US3LINM0DW7V2MD by

Printed At

LENV-US6519 LENVIMA Brief Summary A-Size - August 2021 
Label Update.pdf (100%)

Notes None

First-Line Treatment of Renal Cell Carcinoma in Combination with Pembrolizumab (CLEAR)
The safety of LENVIMA in combination with pembrolizumab was investigated in CLEAR [see Clinical Studies 
(14.2)]. Patients received LENVIMA 20 mg orally once daily in combination with pembrolizumab 200 mg 
intravenously every 3 weeks (n=352), or LENVIMA 18 mg orally once daily in combination with everolimus 5 
mg orally once daily (n=355), or sunitinib 50 mg orally once daily for 4 weeks then off treatment for 2 weeks 
(n=340). The median duration of exposure to the combination therapy of LENVIMA and pembrolizumab was 
17 months (range: 0.1 to 39). 
Fatal adverse reactions occurred in 4.3% of patients receiving LENVIMA in combination with pembrolizumab, 
including cardio-respiratory arrest (0.9%), sepsis (0.9%), and one case (0.3%) each of arrhythmia, 
autoimmune hepatitis, dyspnea, hypertensive crisis, increased blood creatinine, multiple organ dysfunction 
syndrome, myasthenic syndrome, myocarditis, nephritis, pneumonitis, ruptured aneurysm and subarachnoid 
hemorrhage.
Serious adverse reactions occurred in 51% of patients receiving LENVIMA and pembrolizumab. Serious 
adverse reactions in ≥2% of patients were hemorrhagic events (5%), diarrhea (4%), hypertension (3%), 
myocardial infarction (3%), pneumonitis (3%), vomiting (3%), acute kidney injury (2%), adrenal insufficiency 
(2%), dyspnea (2%), and pneumonia (2%).
Permanent discontinuation of LENVIMA, pembrolizumab, or both due to an adverse reaction occurred in 
37% of patients; 26% LENVIMA only, 29% pembrolizumab only, and 13% both drugs. The most common 
adverse reactions (≥2%) leading to permanent discontinuation of LENVIMA, pembrolizumab, or both were 
pneumonitis (3%), myocardial infarction (3%), hepatotoxicity (3%), acute kidney injury (3%), rash (3%), and 
diarrhea (2%).
Dose interruptions of LENVIMA, pembrolizumab, or both due to an adverse reaction occurred in 78% 
of patients receiving LENVIMA in combination with pembrolizumab. LENVIMA was interrupted in 73% 
of patients and both drugs were interrupted in 39% of patients. LENVIMA was dose reduced in 69% of 
patients. The most common adverse reactions (≥5%) resulting in dose reduction or interruption of LENVIMA 
were diarrhea (26%), fatigue (18%), hypertension (17%), proteinuria (13%), decreased appetite (12%), 
palmar-plantar erythrodysesthesia (11%), nausea (9%), stomatitis (9%), musculoskeletal pain (8%), rash 
(8%), increased lipase (7%), abdominal pain (6%), and vomiting (6%), increased ALT (5%), and increased 
amylase (5%).
Tables 5 and 6 summarize the adverse reactions and laboratory abnormalities, respectively, that occurred in 
≥20% of patients treated with LENVIMA and pembrolizumab in CLEAR.
Table 5: Adverse Reactions in ≥20% of Patients on LENVIMA plus Pembrolizumab in CLEAR (RCC)

LENVIMA 20 mg in  
combination with  

Pembrolizumab 200 mg 
N=352

Sunitinib 50 mg  
N=340

Adverse Reactions All Grades
(%)

Grades 3-4 
(%)

All Grades
(%)

Grades 3-4 
(%)

General
Fatiguea 63 9 56 8

Gastrointestinal
Diarrheab 62 10 50 6
Stomatitisc 43 2 43 2
Nausea 36 3 33 1
Abdominal paind 27 2 18 1
Vomiting 26 3 20 1
Constipation 25 1 19 0

Musculoskeletal and connective tissue
Musculoskeletal paine 58 4 41 3

Endocrine
Hypothyroidismf 57 1 32 0

Vascular
Hypertensiong 56 29 43 20
Hemorrhagic eventsh 27 5 26 4

Metabolism
Decreased appetitei 41 4 31 1

Skin and subcutaneous tissue
Rashj 37 5 17 1
Palmar-plantar erythrodysaesthesia syndromek 29 4 38 4

Respiratory, thoracic, and mediastinal
Dysphonia 30 0 4 0

Renal and urinary
Proteinurial 30 8 13 3
Acute kidney injurym 21 5 16 2

Investigations
Weight decreased 30 8 9 0

Hepatobiliary 
Hepatotoxicityn 25 9 21 5

Nervous system
Headache 23 1 16 1

a Includes asthenia, fatigue, lethargy and malaise 
b Includes diarrhea and gastroenteritis
c  Includes aphthous ulcer, gingival pain, glossitis, glossodynia, mouth ulceration, mucosal inflammation, oral 
discomfort, oral mucosal blistering, oral pain, oropharyngeal pain, pharyngeal inflammation, and stomatitis

d  Includes abdominal discomfort, abdominal pain, abdominal rigidity, abdominal tenderness, epigastric 
discomfort, lower abdominal pain, and upper abdominal pain

e  Includes arthralgia, arthritis, back pain, bone pain, breast pain, musculoskeletal chest pain, musculoskeletal 
discomfort, musculoskeletal pain, musculoskeletal stiffness, myalgia, neck pain, non-cardiac chest pain, 
pain in extremity, and pain in jaw

f Includes hypothyroidism, increased blood thyroid stimulating hormone and secondary hypothyroidism
g  Includes essential hypertension, increased blood pressure, increased diastolic blood pressure, 

hypertension, hypertensive crisis, hypertensive retinopathy, and labile blood pressure
h  Includes all hemorrhage terms. Hemorrhage terms that occurred in 1 or more subjects in either treatment 

group include: Anal hemorrhage, aneurysm ruptured, blood blister, blood loss anemia, blood urine 
present, catheter site hematoma, cerebral microhemorrhage, conjunctival hemorrhage, contusion, 
diarrhea hemorrhagic, disseminated intravascular coagulation, ecchymosis, epistaxis, eye hemorrhage, 
gastric hemorrhage, gastritis hemorrhagic, gingival bleeding, hemorrhage urinary tract, hemothorax,  
hematemesis , hematoma , hematochezia, hematuria, hemoptysis, hemorrhoidal hemorrhage , increased 
tendency to bruise, injection site hematoma, injection site hemorrhage, intra-abdominal hemorrhage, 
lower gastrointestinal hemorrhage, Mallory-Weiss syndrome, melaena, petechiae, rectal hemorrhage, 
renal hemorrhage, retroperitoneal hemorrhage, small intestinal hemorrhage, splinter hemorrhages, 
subcutaneous hematoma, subdural hematoma, subarachnoid hemorrhage, thrombotic thrombocytopenic 
purpura, tumor hemorrhage, traumatic hematoma, and upper gastrointestinal hemorrhage

i Includes decreased appetite and early satiety
j  Includes genital rash, infusion site rash, penile rash, perineal rash, rash, rash erythematous, rash macular, 

rash maculo-papular, rash papular, rash pruritic, and rash pustular
k Includes palmar erythema, palmar-plantar erythrodysesthesia syndrome and plantar erythema 
l Includes hemoglobinuria, nephrotic syndrome, and proteinuria
m  Includes acute kidney injury, azotaemia, blood creatinine increased, creatinine renal clearance decreased, 

hypercreatininaemia, renal failure, renal impairment, oliguria, glomerular filtration rate decreased, and 
nephropathy toxic

n  Includes alanine aminotransferase increased, aspartate aminotransferase increased, blood bilirubin 
increased, drug-induced liver injury, hepatic enzyme increased, hepatic failure, hepatic function 
abnormal, hepatocellular injury, hepatotoxicity, hyperbilirubinemia, hypertransaminasemia, immune-
mediated hepatitis, liver function test increased, liver injury, transaminases increased, and gamma-
glutamyltransferase increased

Clinically relevant adverse reactions (<20%) that occurred in patients receiving LENVIMA/pembrolizumab 
were myocardial infarction (3%) and angina pectoris (1%).

Table 6:  Laboratory Abnormalities in ≥20% (All Grades) of Patients on LENVIMA plus 
Pembrolizumab in CLEAR (RCC)

LENVIMA 20 mg in 
combination with 

Pembrolizumab 200 mg

Sunitinib 50 mg

Laboratory Abnormalitya All Grades
%b

Grades 3-4
%b

All Grades
%b

Grade 3-4
%b

Chemistry
Hypertriglyceridemia 80 15 71 15
Hypercholesterolemia 64 5 43 1
Increased lipase 61 34 59 28
Increased creatinine 61 5 61 2
Increased amylase 59 17 41 9
Increased aspartate aminotransferase (AST) 58 7 57 3
Hyperglycemia 55 7 48 3
Increased alanine aminotransferase (ALT) 52 7 49 4
Hyperkalemia 44 9 28 6
Hypoglycemia 44 2 27 1
Hyponatremia 41 12 28 9
Decreased albumin 34 0.3 22 0
Increased alkaline phosphatase 32 4 32 1
Hypocalcemia 30 2 22 1
Hypophosphatemia 29 7 50 8
Hypomagnesemia 25 2 15 3
Increased creatine phosphokinase 24 6 36 5
Hypermagnesemia 23 2 22 3
Hypercalcemia 21 1 11 1

Hematology
Lymphopenia 54 9 66 15
Thrombocytopenia 39 2 73 13
Anemia 38 3 66 8
Leukopenia 34 1 77 8
Neutropenia 31 4 72 16

a With at least 1 grade increase from baseline 
b  Laboratory abnormality percentage is based on the number of patients who had both baseline and  

at least one post baseline laboratory measurement for each parameter. LENVIMA/pembrolizumab 
(n=343 to 349) and sunitinib (n=329 to 335).

Grade 3 and 4 increased ALT or AST was seen in 9% of patients. Grade ≥2 increased ALT or AST was 
reported in 64 (18%) patients, of whom 20 (31%) received ≥40 mg daily oral prednisone equivalent. 
Recurrence of Grade ≥2 increased ALT or AST was observed in 3 patients on rechallenge in patients 
receiving LENVIMA and 10 patients receiving both LENVIMA and pembrolizumab. 
Previously Treated Renal Cell Carcinoma in Combination with Everolimus (Study 205)
The safety of LENVIMA was evaluated in Study 205, in which patients with unresectable advanced or 
metastatic renal cell carcinoma (RCC) were randomized (1:1:1) to LENVIMA 18 mg orally once daily with 
everolimus 5 mg orally once daily (n=51), LENVIMA 24 mg orally once daily (n=52), or everolimus 10 mg orally 
once daily (n=50). This data also includes patients on the dose escalation portion of the study who received 
LENVIMA with everolimus (n=11). The median treatment duration was 8.1 months for LENVIMA with 
everolimus. Among 62 patients who received LENVIMA with everolimus, the median age was 61 years, 71% 
were men, and 98% were White. 
The most common adverse reactions observed in the LENVIMA with everolimus-treated group (≥30%) 
were, in order of decreasing frequency, diarrhea, fatigue, arthralgia/myalgia, decreased appetite, vomiting, 
nausea, stomatitis/oral inflammation, hypertension, peripheral edema, cough, abdominal pain, dyspnea, rash, 
decreased weight, hemorrhagic events, and proteinuria. The most common serious adverse reactions (≥5%) 
were renal failure (11%), dehydration (10%), anemia (6%), thrombocytopenia (5%), diarrhea (5%), vomiting 
(5%), and dyspnea (5%). 
Adverse reactions led to dose reductions or interruption in 89% of patients receiving LENVIMA with 
everolimus. The most common adverse reactions (≥5%) resulting in dose reductions in the LENVIMA with 
everolimus-treated group were diarrhea (21%), fatigue (8%), thrombocytopenia (6%), vomiting (6%), nausea 
(5%), and proteinuria (5%).
Treatment discontinuation due to an adverse reaction occurred in 29% of patients in the LENVIMA with 
everolimus-treated group. 
Table 7 presents the adverse reactions in >15% of patients in the LENVIMA with everolimus arm. Study 205 
was not designed to demonstrate a statistically significant difference in adverse reaction rates for LENVIMA 
in combination with everolimus, as compared to everolimus for any specific adverse reaction listed in Table 7. 

Table 7:  Adverse Reactions Occurring in >15% of Patients in the LENVIMA with Everolimus Arm 
in Study 205 (RCC)

Adverse Reactions

LENVIMA 18 mg with 
Everolimus 5 mg 

N=62

Everolimus 10 mg 
N=50

Grade 1-4  
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

Endocrine
Hypothyroidism 24 0 2 0

Gastrointestinal
Diarrhea 81 19 34 2
Vomiting 48 7 12 0
Nausea 45 5 16 0
Stomatitis/Oral inflammationa 44 2 50 4
Abdominal painb 37 3 8 0
Oral painc 23 2 4 0
Dyspepsia/Gastro-esophageal reflux 21 0 12 0
Constipation 16 0 18 0

General
Fatigued 73 18 40 2
Peripheral edema 42 2 20 0
Pyrexia/Increased body temperature 21 2 10 2

Metabolism and Nutrition
Decreased appetite 53 5 18 0
Decreased weight 34 3 8 0

Musculoskeletal and Connective Tissue
Arthralgia/Myalgiae 55 5 32 0
Musculoskeletal chest pain 18 2 4 0

Nervous System
Headache 19 2 10 2

Psychiatric
Insomnia 16 2 2 0

(continued)
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Table 7:  Adverse Reactions Occurring in >15% of Patients in the LENVIMA with Everolimus Arm 
in Study 205 (RCC)

Adverse Reactions

LENVIMA 18 mg with 
Everolimus 5 mg 

N=62

Everolimus 10 mg 
N=50

Grade 1-4  
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

Renal and Urinary
Proteinuria/Urine protein present 31 8 14 2
Renal failure eventf 18 10 12 2

Respiratory, Thoracic and Mediastinal
Cough 37 0 30 0
Dyspnea/Exertional dyspnea 35 5 28 8
Dysphonia 18 0 4 0

Skin and Subcutaneous Tissue
Rashg 35 0 40 0

Vascular
Hypertension/Increased blood pressure 42 13 10 2
Hemorrhagic eventsh 32 6 26 2

a Includes aphthous stomatitis, gingival inflammation, glossitis, and mouth ulceration 
b  Includes abdominal discomfort, gastrointestinal pain, lower abdominal pain, and upper abdominal pain
 c  Includes gingival pain, glossodynia, and oropharyngeal pain
d Includes asthenia, fatigue, lethargy and malaise
e Includes arthralgia, back pain, extremity pain, musculoskeletal pain, and myalgia
 f  Includes blood creatinine increased, blood urea increased, creatinine renal clearance decreased, 

nephropathy toxic, renal failure, renal failure acute, and renal impairment
g Includes erythema, erythematous rash, genital rash, macular rash, maculo-papular rash, papular rash,   
  pruritic rash, pustular rash, and septic rash
h  Includes hemorrhagic diarrhea, epistaxis, gastric hemorrhage, hemarthrosis, hematoma, hematuria, 

hemoptysis, lip hemorrhage, renal hematoma, and scrotal hematocele

In Table 8, Grade 3-4 laboratory abnormalities occurring in ≥3% of patients in the LENVIMA with everolimus  
arm are presented. 
Table 8:   Grade 3-4 Laboratory Abnormalities Occurring in ≥3% of Patients in the LENVIMA 

with Everolimus Arma,b in Study 205 (RCC)

Laboratory Abnormality
LENVIMA 18 mg with 

Everolimus 5 mg Everolimus 10 mg

Grades 3-4 (%) Grades 3-4 (%)
Chemistry

Hypertriglyceridemia 18 18
Increased lipase 13 12
Hypercholesterolemia 11 0
Hyponatremia 11 6
Hypophosphatemia 11 6
Hyperkalemia 6 2
Hypocalcemia 6 2
Hypokalemia 6 2
Increased aspartate
aminotransferase (AST) 3 0

Increased alanine
aminotransferase (ALT) 3 2

Increased alkaline phosphatase 3 0
Hyperglycemia 3 16
Increased creatine kinase 3 4

Hematology
Lymphopenia 10 20
Anemia 8 16
Thrombocytopenia 5 0

a With at least 1 grade increase from baseline 
b Laboratory Abnormality percentage is based on the number of patients who had both baseline and at least
  one post baseline laboratory measurement for each parameter. LENVIMA with Everolimus (n=62),
  Everolimus (n=50)

Hepatocellular Carcinoma 
The safety of LENVIMA was evaluated in REFLECT, which randomized (1:1) patients with unresectable 
hepatocellular carcinoma (HCC) to LENVIMA (n=476) or sorafenib (n=475). The dose of LENVIMA was 12 mg 
orally once daily for patients with a baseline body weight of ≥60 kg and 8 mg orally once daily for patients 
with a baseline body weight of <60 kg. The dose of sorafenib was 400 mg orally twice daily. Duration of 
treatment was ≥6 months in 49% and 32% of patients in the LENVIMA and sorafenib groups, respectively. 
Among the 476 patients who received LENVIMA in REFLECT, the median age was 63 years, 85% were men, 
28% were White and 70% were Asian.
The most common adverse reactions observed in the LENVIMA-treated patients (≥20%) were, in order of 
decreasing frequency, hypertension, fatigue, diarrhea, decreased appetite, arthralgia/myalgia, decreased 
weight, abdominal pain, palmar-plantar erythrodysesthesia syndrome, proteinuria, dysphonia, hemorrhagic 
events, hypothyroidism, and nausea. 
The most common serious adverse reactions (≥2%) in LENVIMA-treated patients were hepatic 
encephalopathy (5%), hepatic failure (3%), ascites (3%), and decreased appetite (2%).
Adverse reactions led to dose reduction or interruption in 62% of patients receiving LENVIMA. The most 
common adverse reactions (≥5%) resulting in dose reduction or interruption of LENVIMA were fatigue 
(9%), decreased appetite (8%), diarrhea (8%), proteinuria (7%), hypertension (6%), and palmar-plantar 
erythrodysesthesia syndrome (5%).
Treatment discontinuation due to adverse reactions occurred in 20% of patients in the LENVIMA-treated 
group. The most common adverse reactions (≥1%) resulting in discontinuation of LENVIMA were fatigue (1%), 
hepatic encephalopathy (2%), hyperbilirubinemia (1%), and hepatic failure (1%).
Table 9 summarizes the adverse reactions that occurred in ≥10% of patients receiving LENVIMA in REFLECT. 
REFLECT was not designed to demonstrate a statistically significant reduction in adverse reaction rates for 
LENVIMA, as compared to sorafenib, for any specified adverse reaction listed in Table 9.

Table 9: Adverse Reactions Occurring in ≥10% of Patients in the LENVIMA Arm in REFLECT (HCC)

Adverse Reaction

LENVIMA 8 mg/12 mg
N=476

Sorafenib 800 mg
N=475

Grade 1-4  
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

Endocrine
Hypothyroidisma 21 0 3 0

Gastrointestinal
Diarrhea 39 4 46 4
Abdominal painb 30 3 28 4
Nausea 20 1 14 1

Table 9: Adverse Reactions Occurring in ≥10% of Patients in the LENVIMA Arm in REFLECT (HCC)

Adverse Reaction

LENVIMA 8 mg/12 mg
N=476

Sorafenib 800 mg
N=475

Grade 1-4  
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

Vomiting 16 1 8 1
Constipation 16 1 11 0
Ascitesc 15 4 11 3
Stomatitisd 11 0.4 14 1

General
Fatiguee 44 7 36 6
Pyrexiaf 15 0 14 0.2
Peripheral edema 14 1 7 0.2

Metabolism and Nutrition
Decreased appetite 34 5 27 1
Decreased weight 31 8 22 3

Musculoskeletal and Connective Tissue
Arthralgia/Myalgiag 31 1 20 2

Nervous System
Headache 10 1 8 0

Renal and Urinary
Proteinuriah 26 6 12 2

Respiratory, Thoracic and Mediastinal
Dysphonia 24 0.2 12 0

Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia 
syndrome 27 3 52 11

Rashi 14 0 24 2
Vascular

Hypertensionj 45 24 31 15
Hemorrhagic eventsk 23 4 15 4

a  Includes hypothyroidism, blood thyroid stimulating hormone increased 
b  Includes abdominal discomfort, abdominal pain, abdominal tenderness, epigastric discomfort, gastrointestinal 

pain, lower abdominal pain, and upper abdominal pain 
c  Includes ascites and malignant ascites
d Includes aphthous ulcer, gingival erosion, gingival ulceration, glossitis, mouth ulceration, oral mucosal  
  blistering, and stomatitis
e  Includes asthenia, fatigue, lethargy and malaise
f  Includes increased body temperature, pyrexia 
g  Includes arthralgia, back pain, extremity pain, musculoskeletal chest pain, musculoskeletal discomfort, 
musculoskeletal pain, and myalgia

h Includes proteinuria, increased urine protein, protein urine present
 i  Includes erythema, erythematous rash, exfoliative rash, genital rash, macular rash, maculo-papular rash,  
  papular rash, pruritic rash, pustular rash and rash
j Includes increased diastolic blood pressure, increased blood pressure, hypertension and orthostatic 
  hypertension
k Includes all hemorrhage terms. Hemorrhage terms that occurred in 5 or more subjects in either treatment  
  group include: epistaxis, hematuria, gingival bleeding, hemoptysis, esophageal varices hemorrhage,  
  hemorrhoidal hemorrhage, mouth hemorrhage, rectal hemorrhage and upper gastrointestinal hemorrhage

In Table 10, Grade 3-4 laboratory abnormalities occurring in ≥2% of patients in the LENVIMA arm in REFLECT 
(HCC) are presented.

Table 10:  Grade 3-4 Laboratory Abnormalities Occurring in ≥2% of Patients in the LENVIMA 
Arma,b in REFLECT (HCC)

Laboratory Abnormality Lenvatinib 
(%)

Sorafenib 
(%)

Chemistry
Increased GGT 17 20
Hyponatremia 15 9
Hyperbilirubinemia 13 10
Increased aspartate aminotransferase (AST) 12 18
Increased alanine aminotransferase (ALT) 8 9
Increased alkaline phosphatase 7 5
Increased lipase 6 17
Hypokalemia 3 4
Hyperkalemia 3 2
Decreased albumin 3 1
Increased creatinine 2 2

Hematology
Thrombocytopenia 10 8
Lymphopenia 8 9
Neutropenia 7 3
Anemia 4 5

a  With at least 1 grade increase from baseline 
b  Laboratory Abnormality percentage is based on the number of patients who had both baseline and at least  

one post baseline laboratory measurement for each parameter. LENVIMA (n=278 to 470) and sorafenib  
(n=260 to 473)

Endometrial Carcinoma
The safety of LENVIMA in combination with pembrolizumab was investigated in Study 309, a multicenter, 
open-label, randomized (1:1), active-controlled trial in patients with advanced endometrial carcinoma 
previously treated with at least one prior platinum-based chemotherapy regimen in any setting, including in 
the neoadjuvant and adjuvant settings. Patients with endometrial carcinoma that are not MSI-H or dMMR 
received LENVIMA 20 mg orally once daily with pembrolizumab 200 mg intravenously every 3 weeks (n=342); 
or received doxorubicin or paclitaxel (n= 325).
For patients with not MSI-H or dMMR status, the median duration of study treatment was 7.2 months (range 
1 day to 26.8 months) and the median duration of exposure to LENVIMA was 6.7 months (range: 1 day to 
26.8 months).
Fatal adverse reactions among these patients occurred in 4.7% of those treated with LENVIMA and 
pembrolizumab, including 2 cases of pneumonia, and 1 case of the following: acute kidney injury, acute 
myocardial infarction, colitis, decreased appetite, intestinal perforation, lower gastrointestinal hemorrhage, 
malignant gastrointestinal obstruction, multiple organ dysfunction syndrome, myelodysplastic syndrome, 
pulmonary embolism, and right ventricular dysfunction.
Serious adverse reactions occurred in 50% of these patients receiving LENVIMA and pembrolizumab. Serious 
adverse reactions with frequency ≥3% were hypertension (4.4%), and urinary tract infection (3.2%).
Discontinuation of LENVIMA due to an adverse reaction occurred in 26% of these patients. The most 
common (≥1 %) adverse reactions leading to discontinuation of LENVIMA were hypertension (2%), asthenia 
(1.8%), diarrhea (1.2%), decreased appetite (1.2%), proteinuria (1.2%), and vomiting (1.2%).
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Dose reductions of LENVIMA due to adverse reactions occurred in 67% of patients. The most common (≥5%) 
adverse reactions resulting in dose reduction of LENVIMA were hypertension (18%), diarrhea (11%), palmar-
plantar erythrodysesthesia syndrome (9%), proteinuria (7%), fatigue (7%), decreased appetite (6%), asthenia 
(5%), and weight decreased (5%).
Dose interruptions of LENVIMA due to an adverse reaction occurred in 58% of these patients. The most 
common (≥2%) adverse reactions leading to interruption of LENVIMA were hypertension (11%), diarrhea 
(11%), proteinuria (6%), decreased appetite (5%), vomiting (5%), increased alanine aminotransferase (3.5%), 
fatigue (3.5%), nausea (3.5%), abdominal pain (2.9%), weight decreased (2.6%), urinary tract infection (2.6%), 
increased aspartate aminotransferase (2.3%), asthenia (2.3%), and palmar-plantar erythrodysesthesia (2%).
Tables 11 and 12 summarize adverse reactions and laboratory abnormalities, respectively, in patients 
receiving LENVIMA in Study 309.
Table 11:  Adverse Reactions in ≥20% of Patients Receiving LENVIMA plus Pembrolizumab in 

Study 309 (EC)

Endometrial Carcinoma (not MSI-H or dMMR)
LENVIMA 20 mg in 
combination with 

Pembrolizumab 200 mg 
N=342

Doxorubicin or Paclitaxel 
N=325

Adverse Reaction All Gradesa 
(%)

Grades 3-4 
(%)

All Gradesa 
(%)

Grades 3-4 
(%)

Endocrine
Hypothyroidismb 67 0.9 0.9 0

Vascular
Hypertensionc 67 39 6 2.5
Hemorrhagic eventsd 25 2.6 15 0.9

General
Fatiguee 58 11 54 6

Gastrointestinal
Diarrheaf 55 8 20 2.8
Nausea 49 2.9 47 1.5
Vomiting 37 2.3 21 2.2
Stomatitisg 35 2.6 26 1.2
Abdominal painh 34 2.6 21 1.2
Constipation 27 0 25 0.6

Musculoskeletal and Connective Tissue
Musculoskeletal disordersi 53 5 27 0.6

Metabolism
Decreased appetitej 44 7 21 0

Investigations
Decreased weight 34 10 6 0.3

Renal and Urinary
Proteinuriak 29 6 3.4 0.3

Infections
Urinary tract infectionl 31 5 13 1.2

Nervous System
Headache 26 0.6 9 0.3

Respiratory, Thoracic and Mediastinal
Dysphonia 22 0 0.6 0

Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesiam 23 2.9 0.9 0
Rashn 20 2.3 4.9 0

a  Graded per NCI CTCAE v4.03 
b  Includes hypothyroidism, blood thyroid stimulating hormone increased, thyroiditis, primary hypothyroidism, and 

secondary hypothyroidism 
c  Includes hypertension, blood pressure increased, hypertensive crisis, secondary hypertension, blood pressure 
abnormal, hypertensive encephalopathy, and blood pressure fluctuation

d  Includes epistaxis, vaginal hemorrhage, hematuria, gingival bleeding, metrorrhagia, rectal hemorrhage, contusion, 
hematochezia, cerebral hemorrhage, conjunctival hemorrhage, gastrointestinal hemorrhage, hemoptysis, hemorrhage 
urinary tract, lower gastrointestinal hemorrhage, mouth hemorrhage, petechiae, uterine hemorrhage, anal hemorrhage, 
blood blister, eye hemorrhage, hematoma, hemorrhage intracranial, hemorrhagic stroke, injection site hemorrhage, 
melena, purpura, stoma site hemorrhage, upper gastrointestinal hemorrhage, wound hemorrhage, blood urine present, 
coital bleeding, ecchymosis, hematemesis, hemorrhage subcutaneous, hepatic hematoma, injection site bruising, 
intestinal hemorrhage, laryngeal hemorrhage, pulmonary hemorrhage, subdural hematoma, umbilical hemorrhage, and 
vessel puncture site bruise

e Includes fatigue, asthenia, malaise, and lethargy
f Includes diarrhea and gastroenteritis 
g  Includes stomatitis, mucosal inflammation, oropharyngeal pain, aphthous ulcer, mouth ulceration, cheilitis, oral 
mucosal erythema, and tongue ulceration

h  Includes abdominal pain, abdominal pain upper, abdominal pain lower, abdominal discomfort, gastrointestinal pain, 
abdominal tenderness, and epigastric discomfort

 i  Includes arthralgia, myalgia, back pain, pain in extremity, bone pain, neck pain, musculoskeletal pain, arthritis, 
musculoskeletal chest pain, musculoskeletal stiffness, non-cardiac chest pain, pain in jaw

 j Includes decreased appetite and early satiety
 k Includes proteinuria, protein urine present, hemoglobinuria
 l Includes urinary tract infection, cystitis, and pyelonephritis
 m Includes palmar-plantar erythrodysesthesia syndrome, palmar erythema, plantar erythema, and skin reaction
 n  Includes rash, rash maculo-papular, rash pruritic, rash erythematous, rash macular, rash pustular, rash papular, 
rash vesicular, and application site rash

Table 12:  Laboratory Abnormalities Worsened from Baselinea Occurring in ≥20% (All Grades) or 
≥3% (Grades 3-4) of Patients Receiving LENVIMA plus Pembrolizumab in Study 309 (EC)

Endometrial Carcinoma (not MSI-H or dMMR)
LENVIMA 20 mg in 
combination with 

Pembrolizumab 200 mg 
N=342

Doxorubicin or 
Paclitaxel N=325

Laboratory Testb All Gradesc 
(%)

Grades 3-4 
(%)

All Gradesc 
(%)

Grades 3-4 
(%)

Chemistry
Hypertriglyceridemia 70 6 45 1.7
Hypoalbuminemia 60 2.7 42 1.6
Increased aspartate aminotransferase 58 9 23 1.6
Hyperglycemia 58 8 45 4.4
Hypomagnesemia 53 6 32 3.8
Increased alanine aminotransferase 55 9 21 1.2
Hypercholesteremia 53 3.2 23 0.7
Hyponatremia 46 15 28 7
Increased alkaline phosphatase 43 4.7 18 0.9
Hypocalcemia 40 4.7 21 1.7

Table 12:  Laboratory Abnormalities Worsened from Baselinea Occurring in ≥20% (All Grades) or 
≥3% (Grades 3-4) of Patients Receiving LENVIMA plus Pembrolizumab in Study 309 (EC)

Endometrial Carcinoma (not MSI-H or dMMR)
LENVIMA 20 mg in 
combination with 

Pembrolizumab 200 mg 
N=342

Doxorubicin or 
Paclitaxel N=325

Laboratory Testb All Gradesc 
(%)

Grades 3-4 
(%)

All Gradesc 
(%)

Grades 3-4 
(%)

Increased lipase 36 14 13 3.9
Increased creatinine 35 4.7 18 1.9
Hypokalemia 34 10 24 5
Hypophosphatemia 26 8 17 3.2
Increased amylase 25 7 8 1
Hyperkalemia 23 2.4 12 1.2
Increased creatine kinase 19 3.7 7 0
Increased bilirubin 18 3.6 6 1.6

Hematology
Lymphopenia 50 16 65 20
Thrombocytopenia 50 8 30 4.7
Anemia 49 8 84 14
Leukopenia 43 3.5 83 43
Neutropenia 31 6 76 58

a  With at least 1 grade increase from baseline 
b  Laboratory abnormality percentage is based on the number of patients who had both baseline and at least 

one post-baseline laboratory measurement for each parameter: LENVIMA/pembrolizumab (range: 312 to 404 
patients) and doxorubicin or paclitaxel (280 to 380).

c  Graded per NCI CTCAE v4.03

Postmarketing Experience The following adverse reactions have been identified during post approval use 
of LENVIMA. Because these reactions are reported voluntarily from a population of uncertain size, it is not 
always possible to reliably estimate their frequency or establish a causal relationship to drug exposure.
Gastrointestinal: pancreatitis, increased amylase
General: impaired wound healing
Hepatobiliary: cholecystitis
Renal and Urinary: nephrotic syndrome
Vascular: arterial (including aortic) aneurysms, dissections, and rupture
DRUG INTERACTIONS
Drugs That Prolong the QT Interval LENVIMA has been reported to prolong the QT/QTc interval. Avoid 
coadministration of LENVIMA with medicinal products with a known potential to prolong the QT/QTc interval.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary 
Based on its mechanism of action and data from animal reproduction studies, LENVIMA can cause fetal harm 
when administered to a pregnant woman. In animal reproduction studies, oral administration of lenvatinib 
during organogenesis at doses below the recommended human doses resulted in embryotoxicity, fetotoxicity, 
and teratogenicity in rats and rabbits. There are no available human data informing the drug-associated risk. 
Advise pregnant women of the potential risk to a fetus. 
In the U.S. general population, the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
Data
Animal Data 
In an embryofetal development study, daily oral administration of lenvatinib mesylate at doses ≥0.3 mg/kg 
[approximately 0.14 times the recommended clinical dose of 24 mg based on body surface area (BSA)] to 
pregnant rats during organogenesis resulted in dose-related decreases in mean fetal body weight, delayed 
fetal ossifications, and dose-related increases in fetal external (parietal edema and tail abnormalities), 
visceral, and skeletal anomalies. Greater than 80% postimplantation loss was observed at 1.0 mg/kg/day 
(approximately 0.5 times the recommended clinical dose of 24 mg based on BSA).
Daily oral administration of lenvatinib mesylate to pregnant rabbits during organogenesis resulted in fetal 
external (short tail), visceral (retroesophageal subclavian artery), and skeletal anomalies at doses greater than 
or equal to 0.03 mg/kg (approximately 0.03 times the recommended clinical dose of 24 mg based on BSA). At 
the 0.03 mg/kg dose, increased post-implantation loss, including 1 fetal death, was also observed. Lenvatinib 
was abortifacient in rabbits, resulting in late abortions in approximately one-third of the rabbits treated at a 
dose level of 0.5 mg/kg/day (approximately 0.5 times the recommended clinical dose of 24 mg based on BSA).
Lactation
Risk Summary 
It is not known whether LENVIMA is present in human milk; however, lenvatinib and its metabolites are 
excreted in rat milk at concentrations higher than those in maternal plasma. Because of the potential for 
serious adverse reactions in breastfed infants, advise women to discontinue breastfeeding during treatment 
with LENVIMA and for at least 1 week after the last dose.
Data
Animal Data 
Following administration of radiolabeled lenvatinib to lactating Sprague Dawley rats, lenvatinib-related 
radioactivity was approximately 2 times higher [based on area under the curve (AUC)] in milk compared to 
maternal plasma.
Females and Males of Reproductive Potential
Pregnancy Testing 
Verify the pregnancy status of females of reproductive potential prior to initiating LENVIMA.
Contraception 
Based on its mechanism of action, LENVIMA can cause fetal harm when administered to a pregnant woman. 
Females 
Advise females of reproductive potential to use effective contraception during treatment with LENVIMA and 
for at least 30 days after the last dose.
Infertility 
LENVIMA may impair fertility in males and females of reproductive potential. 
Pediatric Use The safety and effectiveness of LENVIMA in pediatric patients have not been established.
Juvenile Animal Data 
Daily oral administration of lenvatinib mesylate to juvenile rats for 8 weeks starting on postnatal day 21 
(approximately equal to a human pediatric age of 2 years) resulted in growth retardation (decreased body 
weight gain, decreased food consumption, and decreases in the width and/or length of the femur and tibia) 
and secondary delays in physical development and reproductive organ immaturity at doses greater than or 
equal to 2 mg/kg (approximately 1.2 to 5 times the human exposure based on AUC at the recommended 
clinical dose of 24 mg). Decreased length of the femur and tibia persisted following 4 weeks of recovery.  
In general, the toxicologic profile of lenvatinib was similar between juvenile and adult rats, though toxicities 
including broken teeth at all dose levels and mortality at the 10 mg/kg/day dose level (attributed to primary 
duodenal lesions) occurred at earlier treatment time-points in juvenile rats.
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Geriatric Use Of the 261 patients with differentiated thyroid cancer (DTC) who received LENVIMA in 
SELECT, 45% were ≥65 years of age and 11% were ≥75 years of age. No overall differences in safety or 
effectiveness were observed between these subjects and younger subjects.
Of the 352 patients with renal cell carcinoma (RCC) who received LENVIMA with pembrolizumab in CLEAR, 
45% were ≥65 years of age and 13% were ≥75 years of age. No overall differences in safety or effectiveness 
were observed between these elderly patients and younger patients.
Of the 62 patients with RCC who received LENVIMA with everolimus in Study 205, 36% were ≥65 years of 
age. Conclusions are limited due to the small sample size, but there appeared to be no overall differences in 
safety or effectiveness between these subjects and younger subjects.
Of the 476 patients with hepatocellular carcinoma (HCC) who received LENVIMA in REFLECT, 44% were 
≥65 years of age and 12% were ≥75 years of age. No overall differences in safety or effectiveness were 
observed between patients ≥65 and younger subjects. Patients ≥75 years of age showed reduced tolerability 
to LENVIMA.
Renal Impairment No dose adjustment is recommended for patients with mild (CLcr 60-89 mL/min) or 
moderate (CLcr 30-59 mL/min) renal impairment. Lenvatinib concentrations may increase in patients with 
DTC, RCC, and endometrial carcinoma and severe (CLcr 15-29 mL/min) renal impairment. Reduce the dose for 
patients with DTC, RCC, and endometrial carcinoma and severe renal impairment. There is no recommended 
dose of LENVIMA for patients with HCC and severe renal impairment. LENVIMA has not been studied in 
patients with end stage renal disease. 
Hepatic Impairment No dose adjustment is recommended for patients with HCC and mild hepatic impairment 
(Child-Pugh A). There is no recommended dose for patients with HCC with moderate or severe hepatic 
impairment. 
No dose adjustment is recommended for patients with DTC, RCC, and endometrial carcinoma and mild or 
moderate hepatic impairment (Child-Pugh A or B). Lenvatinib concentrations may increase in patients with DTC, 
RCC, and endometrial carcinoma and severe hepatic impairment (Child-Pugh C). Reduce the dose for patients 
with DTC, RCC, and endometrial carcinoma and severe hepatic impairment.
OVERDOSAGE
Due to the high plasma protein binding, lenvatinib is not expected to be dialyzable. Death due to multiorgan 
dysfunction occurred in a patient who received a single dose of LENVIMA 120 mg orally.

LENVIMA® is a registered trademark of Eisai R&D Management Co., Ltd. and is licensed to Eisai Inc.
© 2021 Eisai Inc.  All rights reserved.  Printed in USA/September 2021  LENV-US6519
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Targeted OncologyTM: What role do Hedgehog 
pathway inhibitors (HHIs) play in BCC?
HAMID: The HH pathway is mutated in about 90% of BCCs. 
[HH inhibits patched (PTCH1)], PTCH1 inhibits SMO [smooth-
ened], and SMO is a stimulator of cell division and growth. By 
inhibiting PTCH1 or SMO, we inhibit cell growth.1 

There are 2 approved SMO inhibitors: vismodegib [Erivedge] 
and sonidegib [Odomzo]. Vismodegib is indicated for locally 
advanced and metastatic [BCC], and sonidegib is approved 
only for locally advanced [BCC]. These drugs are supplied 
as single capsules and are dosed daily. Vismodegib can be 
administered with or without food and sonidegib should be 
administered 1 hour before or 2 hours after a meal.2

We have seen high response rates [with these drugs], but 
the adverse events [AEs] make them difficult to give. [The 
AEs include] muscle spasms, arthralgia, hair loss, dysgeusia—
a bad taste in the mouth that leads to weight loss—anorexia, 
fatigue, nausea, vomiting, and increased creatinine kinase. 
We have some [difficulty] managing these AEs because most 
are not related to laboratory abnormalities. 

[Offsetting these difficult AEs] are high response rates. 
Vismodegib has a response rate of 43% in locally advanced 
BCC and 30% in the metastatic setting. Sonidegib has a 
response rate of 44% in locally advanced BCC.3,4 The question 
becomes how to work with these drugs to avoid AEs. Because 
of the [pharmacokinetics] of these drugs, they have to be 
dosed daily, [with no days off], and they can’t be decreased 
in dosage. So most physicians give [patients] a drug holiday. 

Nausea, diarrhea, constipation, and vomiting were 
[common] in the trials of vismodegib; [these AEs were 
mostly grade 1 and 2]. Fatigue of grade 3 affected 5% of the 
patients, [and] fatigue of all grades affected 40%. Weight 
loss of grade 3 affected 7% of patients, and weight loss of all 

grades affected 45%. There was a very high rate of muscle 
spasms [grade 3, 3.6%; all grades, 72%]. It is difficult to avoid 
muscle spasms; some [physicians recommend] hydration, 
stretching, or vitamins. Dysgeusia and ageusia did not occur 
at grades higher than grade 2 [and affected 55% and 11% of 
patients, respectively]. Finally, alopecia, which can be irre-
versible, [did not occur at a grade higher than 2 and affected 
64% of patients].5 

What data support the use of immunotherapy to 
treat BCC following HHI therapy?
Immunotherapy is indicated for use in highly mutated 
tumors, and that is important because BCC tumors are highly 
mutated. A phase 2 trial [NCT03132636] of cemiplimab-
rwlc [Libtayo] examined adult patients with metastatic or 
locally advanced invasive BCC [who received] the approved 
dose of cemiplimab every 3 weeks. Tumor assessments 
[were conducted] by investigator review and RECIST 1.1. 
Patients had to have experienced prior progression, intoler-
ance to [HHI] therapy, or no better than stable disease [SD] 
after 9 months. Furthermore, patients had to have at least 
1 [measurable baseline] lesion. Exclusion criteria included 
prior treatment with anti–PD-1 or anti–PD-L1 therapy, auto-
immune disease [that required systemic immunosuppres-
sion], and concurrent or recent malignancies.6 

Demographically, the patients in this trial are similar to 
patients you see in your clinics. All had an [ECOG perfor-
mance status] of 1 or 2, and most had received an HHI; 94% 
had received vismodegib, 6% had seen sonidegib, and 11% 
had changed from one to the other. The previous HHI had 
been discontinued because of progression in 71% of patients, 
and [38%] had discontinued because of drug intolerance. A 
small percentage [8%] discontinued prior therapy because 
they had achieved no better than SD after 9 months. [In 89% 
of the patients,] the primary BCC site was the head and neck.

At first evaluation, [49% of patients achieved] SD, [25% 
had] partial response [PR], and very few patients had progres-
sive disease [11%]….Not only was the objective response rate 
[ORR] high at 31% [95% CI, 21%-42%], but there was clinical 
benefit of disease control in 80% [95% CI, 70%-88%] of the 
patients [Table6]. Durable disease control was experienced 
by 60% of the patients.

Hamid Reviews Options for Patients With Basal Cell 
Carcinoma and Cutaneous Squamous Cell Carcinoma

• An 88-year-old man presented with a nonhealing 
ulcer on the lateral aspect of his nose.

• A biopsy demonstrated infiltrative basal cell 
carcinoma (BCC).
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The duration of response [DOR] was greater than 6 months 
in [79%] of the patients and greater than 12 months in 46% 
of the patients. [These data are taken from a time by which] 
most of the patients had been evaluated. There were only  
1 or 2 patients whose [response didn’t extend] past 12 months. 
This is an important therapy with durable benefit and a high 
clinical benefit rate.

The 6-month progression-free survival [PFS] was 76% and 
the 12-month PFS [was 57%]. The median overall survival [OS] 
was not reached. The 2-year OS was 80%.

[Cemiplimab provides] durable benefit with a manage-
able toxicity profile. This profile is similar [to those of] other 
anti–PD-1 checkpoint inhibitors. The most common treatment-
related AEs [in this trial] included fatigue, itching, and asthenia, 
and the most common grade 3 [immune-related] AE [irAE] was 
colitis, occurring in 3 out of 84 patients.  Overall, irAEs affected 
[25%] of the patients, and grade 3 irAEs occurred in only 10% 
of the patients. There were no grade 4 or 5 irAEs. [This drug 
was] tolerable, the toxicities were manageable, and no toxici-
ties led to hospitalization.

The AEs that occurred in at least 10% of the patients in this 
study included fatigue, musculoskeletal pain, and diarrhea, 
[but there was no] asthenia, cramping, or changes in taste [as 
were observed with vismodegib].7 

How do you manage HHI-associated AEs?
Minoxidil [Rogaine] can help with the alopecia. The dysgeusia 
and the ageusia [are caused by] neural responsiveness and 
change in the taste buds. [For these,] we discuss a nutri-
tion consult, but I’ve also spent a lot of time talking directly 
to patients about [the importance of] eating in order to 
maintain their body weight and how changing their diets 
can help. Weight loss includes muscle loss, so activity [is 
also important].8 

I have found the muscle spasms very difficult to manage. 
There are published data about calcium channel blockers 
such as amlodipine [used as management tools]. My patients 
have reported success with physical activity and stretching. 

Additionally, use of hydration and L-carnitine [have anec-
dotal support].  

• An otherwise healthy, fair-skinned, 69-year-old 
man who was a retired construction worker 
presented to his primary care physician with what 
he described as a wound behind his ear that was 
not healing.

• He reported first noticing it at least 4 months 
earlier and complained of recent onset of 
numbness in the area; he was referred to a 
dermatologic oncologist.

• ECOG performance status: 1
• The visible ulcerated lesion was 4.5 cm in 

diameter and over 5 mm thick.
• No palpable nodes
• Biopsy confirmed a poorly differentiated, infiltrative, 

cutaneous squamous cell carcinoma (cSCC) lesion, 
7-mm invasion into subcutaneous fat.

CASE 2

What do the National Comprehensive Care Network 
(NCCN) guidelines recommend for systemic 
therapy of cSCC?
Systemic therapy is not recommended for local disease 
amenable to curative surgery. For primary [and recurrent] 
locally advanced disease, if surgery is not feasible, radia-
tion therapy [can be considered, followed by consideration 
of] systemic therapy. For regional disease and distant meta-
static disease, options include radiation therapy, systemic 
therapy, or both.9 

If you’re considering chemotherapy, [the purpose of the] 
chemotherapy is to work as a radiation sensitizer. We lack 
data for regimens that show survival or disease control benefit 
for patients with cSCC. Most of the data come from stud-
ies of head and neck SCC, which is a different beast.   

TA B L E .  P r i m a r y  A n a l y s i s  o f  R e s p o n s e  to  C e m i p l i m a b  i n  l a B C C 6

RESPONSE PATIENTS (n = 84)

Objective response rate 31% 

Complete response rate 6%

Partial response rate 25%

Stable disease 49%

Progressive disease 11%

Not evaluable 10%

Disease control 80%

Durable disease control 60%

laBCC, locally advanced basal cell carcinoma.



44  Case-Based Roundtable Meetings Spotlight

TUMOR TYPESKIN CANCER

Keeping that in mind, the NCCN guidelines for systemic ther-
apy alone are pembrolizumab [Keytruda] and cemiplimab, both 
based on clinical studies, and clinical trial.9 Some clinical trials 
are looking at radiation [therapy in combination with these 
systemic options]. At our clinics, chemotherapy is used only if 
you run out of other options. 

The [patient we are discussing] is someone who could be 
considered unresectable. Even if you thought they were resect-
able, they could still be a good candidate for cemiplimab based 
on its approval in patients whose risk of recurrence you might 
consider to be too great and who you might think would not 
benefit from initial radiation therapy or surgery. 

What data led to the approval of cemiplimab for the 
treatment of cSCC?
Those [data come from the] EMPOWER-CSCC-1 trial 
[NCT02760498], which examined adult patients with meta-
static CSCC in groups 1 and 3 or locally advanced CSCC in 
group 2. [Groups 1 and 2 were treated with weight-based 
dosing]; group 3 received flat dosing. The key inclusion criteria 
for all groups included the presence of measurable disease and 
an ECOG score of 1 or 2. Exclusion criteria included the pres-
ence of [recent, systemically treated] autoimmune disease, 
prior treatment with anti–PD-1 or anti–PD-L1 therapy, [history 
of organ] transplant, and other malignancies.10,11 

In this study, 66.3% of the patients were receiving 
cemiplimab as first-line therapy. The population was mostly 
male, and all patients had an ECOG score of 0 or 1 [44.6% 
and 55.4%, respectively]. The primary tumor site was head 
and neck in [67.9%] of the patients, and the disease was 
metastatic in 59.6% of the patients and locally advanced in 
40.4%.12 The background for this comes from the idea that 
tumors with a high mutational burden respond well to immu-
notherapy. If you look at a cancer atlas, [you’ll find that] the 
tumors with the highest mutational burden are cSCCs, and [the 
mutational burden is increased] 10- to 100-fold in the immu-
nosuppressed setting. 

The ORRs observed in this immune checkpoint inhibitor 
study are some of the highest ORRs [achieved with] a single 
agent. In group 1, composed of patients with metastatic 
disease who received weight-based dosing, the ORR was 50.8% 
[95% CI, 37.5%-64.1%]. In group 2, composed of patients with 
locally advanced disease who received weight-based dosing, 
the ORR was 44.9% [95% CI, 33.6%-56.6%]. Finally, in group 3, 
composed of patients with metastatic disease who received 
a flat dose, the ORR was 42.9% [95% CI, 29.7%-56.8%]. The 
ORR of the total population of 193 patients was 46.1% [95% 
CI, 38.9%-53.4%].12

The complete response [CR] rates of groups 1, 2, and 3 were 
[20.3%, 12.8%, and 16.1%, respectively]. The disease control 
rates [DCRs] were 71.2% for group 1, 79.5% for group 2, and 
64.3% for group 3. The durable DCR was 61.0% for group 1, 

62.8% for group 2, and 57.1% for group 3. The rate of 12-month 
DOR was 89.5% for group 1, 83.2% for group 2, and 91.7% 
for group 3. The rate of 24-month DOR was 68.8% for group 
1, 62.5% in group 2, and not evaluable in group 3.12 [These 
results contrast with our] experience with chemotherapy 
and EGFR-targeted therapies, which has been that, although 
response rates were high, the DOR was low. The results of the 
EMPOWER-CSCC-1 trial led to the approval of cemiplimab.13 

In the New England Journal of Medicine paper [by Migden et 
al], there was strong photographic evidence of the power of 
this drug. The images showed a 62-year-old man with multi-
focal [disease that disappears] with what looks to be a CR, 
and an 83-year-old man with infiltrative disease that exhib-
ited an ongoing PR.14 

The median PFS was 18.4 months, and the 24-month PFS 
rate was 44.2%. The median OS was not reached, and the 
24-month OS rate was 73.3%. I have found it very interesting 
that in immunotherapy trials, [there tends to be a progressive 
slowing of the rate of change in PFS and OS]. This is some-
thing that has not been seen previously.12 

What are the data for pembrolizumab in this 
patient population?
The KEYNOTE-629 trial [NCT03284424] looked at pembro-
lizumab in similar cohorts of patients, with either locally 
advanced or relapsed metastatic CSCC. The patients received 
pembrolizumab at the approved 3-week weight-based dosing 
for 2 years prior to survival follow-up.15 

At baseline, 72.3% of all patients had a PD-L1 combined 
positive score of at least 1, and 61.0% had a tumor propor-
tion score of less than 50%. The primary tumor stage [was T3 
in 32.1% of patients, with the remainder distributed approxi-
mately equally among stages T1, T2, T4, and TX].  From among 
the patients with relapsed metastatic disease, [44.8% had a 
metastasis stage of M0]. Only 22.2% of patients with locally 
advanced disease had received prior systemic therapy [vs 
86.7% of patients with relapsed metastatic disease].16

The ORR was 50.0% [95% CI, 36.1%-63.9%] in the group with 
locally advanced disease and 35.2% [95% CI, 26.2%-45.2%] in 
the group with relapsed metastatic disease. For these same 
respective groups, the DCR was 64.8% and 52.4%. The median 
time to response was 2.6 months vs 1.6 months, respectively. 
The rates of CR were 16.7% vs 10.5%, [respectively], and the 
rates of PR were 33.3% vs 24.8%. The patients with meta-
static disease achieved CR and disease control. [Overall], the 
different cohorts, though they had different risks, [had similar 
results]. Similarly to the EMPOWER-CSCC-1 study, [this study 
produced profound photographic evidence of drug efficacy, 
with locally advanced disease yielding to a CR and recurrent 
metastatic disease exhibiting a PR].16 n

FOR FULL LIST OF REFERENCES, VISIT TARGETEDONC.COM
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MONK: Which adverse events [AEs] 
have you seen with PARP inhibitors? 
What do you find most challenging? 

LUU: I had a patient on niraparib 
[Zejula] maintenance. She recurred  

3 or 4 times. She’s wild type across the 
board and couldn’t handle 200 mg of 
niraparib. She had grade 3 fatigue, and 
we just stopped it. 

MONK: There is a 100-mg dose.2  

Dosing and Toxicity: Managing 
Adverse Events and Dose 
Reductions for PARP Inhibitors  
in Ovarian Cancer

A 49-year-old Black woman presented to her primary care physician with 
abdominal bloating and nausea. She had a history of mild hypertension. 
Her mother died of breast cancer at age 59 and a cousin on her mother’s 
side died of ovarian cancer at age 65. 

A CT scan showed small-volume ascites and bilateral 8-cm adnexal 
masses. Her cancer antigen 125 (CA-125) level was 285 U/mL. She 
underwent exploratory laparotomy followed by omentectomy, bilateral 
salpingo-oophorectomy, pelvic lymph node dissection, appendectomy, 
and resection of pelvic nodules for stage IIIC high-grade serous ovarian 
cancer. She had gross residual disease (2 cm) after surgery. Germline 
molecular testing showed she was BRCA wild type, and Myriad myChoice 
CDx showed homologous recombination deficiency (HRD). 

She was treated with intravenous carboplatin and paclitaxel with NK1, 
5HT3, and dexamethasone chemotherapy-induced nausea and vomiting 
prophylaxis. She experienced persistent daily nausea, with vomiting on 
day 1 after chemotherapy. After completion of chemotherapy, CA-125 
was 14.2 U/mL; clinically, there was no evidence of disease. The patient 
reports continuing daily nausea. 

CASE SUMMARYBradley J. Monk, MD 
(Moderator)

Professor, Obstetrics & Gynecology
University of Arizona College of 
Medicine – Phoenix

Phoenix, AZ

PARTICIPANT LIST  
(in speaking order)

Chu Luu, MD
Ananth Arjunan, MD
Manny Mangat, MD
Dilip Solanki, MD
Bramham Reddy, MD

Event region: Texas

POLLING QUESTION

What are you most likely to recommend as maintenance therapy for this 
patient after carboplatin/paclitaxel primary therapy?

n Niraparib   60% (7)

n Olaparib   20% (4)

n Olaparib/bevacizumab     0% (0)

n Observation     0% (0)

n Other     0% (0) 

Total votes: 11
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Some patients need to go to that [dose reduction]. With 
fatigue, I probably would not switch to another PARP inhibitor. 
That’s what people always think. If it was thrombocytopenia, 
there might be less with another PARP inhibitor.

ARJUNAN: I’ve had a pretty good tolerance. I’ve done the 
niraparib at [the lower-weight individualized dose] to start 
with. Usually, what I [find]—and I extrapolate this from experi-
ence with tyrosine kinase inhibitors—is when you go on these 
oral drugs, I just bring them in more frequently when they 
first start the treatment. I find that decreases anxiety about 
the treatment and the AEs, and I can monitor them quite 
closely and make adjustments. If I can get them through the 
first few weeks, I have good [adherence] with the treatment.

MONK: Because niraparib does have thrombocytopenia, [the 
prescribing information suggests] to do a complete blood 
count every week for the first month.2 They recommend that 
if the platelet count is less than 100,000/μL, stop [treatment] 
and see where the nadir goes, because it may be 90,000/μL, 
then you…check in a week and it plummets. Generally, we say 
if it gets less than 100,000/μL, stop and see what happens. 
If it coasts into an 80,000/μL to 90,000/μL nadir, then you 
can maybe start up at the full dose, but if the nadir is below 
75,000/μL, you need the dose reduced. What we’re trying 
to minimize is grade 4 thrombocytopenia. 

MANGAT: I had a patient with the BRCA mutation, and she 
had a response after neoadjuvant chemotherapy surgery. She 
was getting bevacizumab [Avastin] with the primary treatment. 
I put her on olaparib [Lynparza], but she had significant anemia 
rather than thrombocytopenia, and I had to transfuse her once. 
Then I looked at the label and…they said you should modify 
the dose only if they require frequent transfusions.4 Just 1 time 
is not low enough, and I looked at her for gastrointestinal [GI] 
bleed because she was on  bevacizumab, but that was not 

MONK: [Niraparib] is the only [maintenance regimen that is] once 
daily, the only one approved in all-comers, and it’s the only one 
that’s dose optimized. We decided to individualize the dose when 
we were well underway in the study.1 Basically, if the patient is 
smaller—less than 170 lbs or 77 kg—you give them a lower dose. 
This idea of giving the same dose to everyone, no matter how 
large the patient is, is sort of irrational. A lot of these patients 
got the higher dose even though they [had a lower weight]. We 
didn’t do that [as the trial continued].

The individualized dose is based on weight; it’s also based on 
platelet count, but almost every patient has a normal platelet 
count, so [generally] it’s a body weight bifurcation. If the patient 
is less than 170 lb, they receive 200 mg, if they’re not, they 
receive 300 mg.2 

It’s important because if you see a smaller patient and you 
give the higher dose, the patient is at substantially greater risk 
for thrombocytopenia and [other adverse events]. If you have a 
smaller patient and you give [them] 300 mg, [they are reduced] to 
200 mg almost right away, so there’s no dose intensity because 
[they] can’t take the 300 mg. So it really was an epiphany, and I 
applaud the FDA’s passion to dose optimize. 

Do you start the PARP inhibitor after the chemotherapy, if the 
patient responds, and when she’s fully recovered? [I would do so] 
when she is fully recovered, [which] generally takes 4 to 12 weeks.  
If I saw a patient who had a platelet count of 130,000/μL at  
4 weeks, I’d give it a couple weeks, and most of those patients 
are going to get to 150,000/μL. It’s either [low platelet count 
or lower weight], but most patients who started at a 200-mg 
dose [did so] because of weighing less than 77 kg or 170 lbs. 
This was first brought to our attention by the regulatory author-
ities in Europe, in the platinum-sensitive setting. You can give 
PARP inhibitors in platinum-sensitive maintenance, and we 
sent that to the European regulators, and they said we had an 
issue here with the weight. So we amended this frontline trial, 
and here we are. 

I’m excited about this because you can see the reduction 
in the rate of thrombocytopenia with the individualized dose 
of 48% to 21%, [reduction in anemia from] 36% to 23%, and a 
reduction [from 24% to 15%] for neutropenia [Figure 11]. Less 
medication is less toxic. The HR [for reduction in progression or 
death favoring] niraparib for patients with [homologous recombi-
nation deficiency] in the all-comers [group] was 0.43 [Table1], 
and [for the individualized dose], it’s 0.39. The HR in the BRCA-
mutated group was 0.40 [overall, but for individualized dosing], 
it’s 0.29. The HR for all-comers was 0.62, and [for those who 
received the individualized dose], it’s 0.68. It adds confidence, 
and that’s why the FDA approved the individualized starting 
dose,3 because there’s an improvement in toxicity and no detri-
ment in efficacy, [which is] dose optimization.

What is the significance of the individualized dose 
that was administered to some patients in the 

PRIMA/ENGOT-OV26/GOG-3012 trial 
(NCT02655016) of niraparib (Zejula)?

TA B L E .  R e d u c t i o n  i n  P r o g r e s s i o n  o r  D e a t h  W i t h 
N i r a p a r i b  i n  P R I M A / E N G OT - OV 2 6 / G O G - 3 0 1 2  Tr i a l 1 

ALL PATIENTS 
RECEIVING 

NIRAPARIB/
PLACEBO

HR FOR ALL 
PATIENTS  
(95% CI)

Overall population 484/244 0.62 (0.50-0.76)

HRD population 245/125 0.43 (0.31-0.59)

BRCA-mutated 
population

152/71 0.40 (0.27-0.62)

HRD, homologous recombination deficient.

TUMOR TYPEOVARIAN CANCER
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48%

36%

24%

21%

23%

15%

0% 10% 20% 30% 40% 50% 60%

Thrombocytopenia

Anemia

Neutropenia

Fixed-dose niraparib Individualized-dose niraparib

FIGURE 1. Cytopenia in Fixed Dose vs Individualized Dose of Niraparib in PRIMA/ 
ENGOT-OV26/GOG-3012 Trial1 

Olaparib
100-mg and

150-mg tablets

All patients

Starting dose: 
300 mg twice daily
(2 × 150 mg/dose)

First dose reduction: 
250 mg twice daily

(1 × 150 mg and
1 × 100 mg/dose)

Second dose reduction: 
200 mg twice daily
(2 × 100 mg/dose)

Niraparib
100-mg capsules

At least 77 kg/170 lb 

AND platelet count at least 
150,000/μL

Starting dose: 
300 mg once daily
(3 × 100 mg/dose)

First dose reduction: 
200 mg once daily
(2 × 100 mg/dose)

Second dose reduction: 
100 mg once daily

(1 × 100 mg)

Less than 77 kg/170 lb 

OR platelet count less than 
150,000/μL

Starting dose:
200 mg once daily
(2 × 100 mg/dose)

First dose reduction: 
100 mg once daily
(1 × 100 mg/dose)

Discontinue

FIGURE 2. Dose Reductions for Maintenance Olaparib and Niraparib for Ovarian Cancer2,4
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the case. I transfused her a couple times, then I had to modify 
the dose, so I think I went to 250 mg twice a day.

MONK: [Approximately] a third of participants have [used the 
niraparib individualized starting dose, which is] good. Those 
of you [who] have not, it may be the most important thing. 
Niraparib is the only once-daily [maintenance therapy], the 
only one that’s biomarker agnostic, and the only one that 
has the optimized dose. 

• What adverse events do you observe most 
frequently when using a PARP inhibitor in the 
primary maintenance setting?

• Which are the most challenging?
• Have you noticed any toxicities you did not 

anticipate/were not reported in literature? 

DISCUSSION QUESTIONS

MONK: [In my practice], we start all our patients on a prenatal 
vitamin just to take the nutritional anemia off the table. To your 
point, 1 blood transfusion may not be enough, but once you 
start getting into [multiple transfusions], it’s exactly as you 
said. Bevacizumab has a low incidence of bleeding, [but] you 
eliminated that, and you’re right. Olaparib can be reduced from 
300 mg [twice daily] to 250 mg, then 200 mg. 

MANGAT: I had another patient with prostate cancer. He had 
the ATM mutation, and olaparib was approved in that indica-
tion,4 [so] I gave him olaparib, too. I’ve been transfusing him 
more often than I would like. It’s becoming a big problem with 
these PARP inhibitors for me.

MONK: In a patient with prostate cancer who has had some 
pelvic radiation in their bone marrow, that could affect it. 
How did your patient with a BRCA mutation do on olaparib?

MANGAT: She is still in remission.

MONK: To my point, you can’t feel defeated because you 
have to reduce the dose. Congratulations. 

SOLANKI: In the breast cancer trial of adjuvant olaparib in 
patients with the BRCA mutation [OlympiA; NCT02032823], 
anemia was a significant problem.5 Now these are younger 
patients, so it is not simply a bone marrow problem. I 
don’t understand the mechanism of it, because one of the 
comments I heard from the investigator was that some-
times the anemia was very rapid, as if you had shut off the 
bone marrow completely, and patients require transfusions. 
These are all managed by oncologists, so I don’t think the 
hematology was investigated in any great detail, but that 
has been an issue.

The other issue is the amount of dysplasia. There has been 
[research] that looked at why some [patients] get marrow 
dysplasia, and there is at least some indication that some of 
these patients have [clonal hematopoiesis of indeterminate 
potential].6 This is a fairly common occurrence in patients in 
their 60s and 70s, and there was a suggestion in this study 
that might be a factor in a proportion of patients who do get 
myelodysplasia…and it just happened as a result. My experi-
ence in dealing with the GI toxicity was always the worst, not 
because they were vomiting, [but] because they were nauseous 
most of the time, and we don’t know how to deal with nausea.

MONK: First of all, there’s a lot that’s unknown about the 
anemia, just [as] you said. The other thing with these molecular 
markers for acute myeloid leukemia [AML] and myelodysplastic 
syndrome [MDS] is they get platinum-based [chemotherapy], 
so [the risk of AML or MDS as an AE] is not just PARP inhib-
itor related. But you’re right, there are some predisposing 
molecular markers. Again, it’s OK to dose reduce if you have 
an anemia issue.

The best way to deal with nausea is to give niraparib because 
it’s once daily. My sense is that the nausea associated with 
PARP inhibitors is more irritation rather than chemoreceptor 
trigger zone, so…you can clear it from the upper GI through 
absorption. The dose is lower during the day than it is at night, 
[so] give niraparib at night with a small meal at bedtime and 
with a sedative, such as olanzapine [Zyprexa], so it’s antiemetic 
[and] sedating. 

Niraparib has some idiosyncratic hypertension, less than 
10%,2 so you have to check the blood pressure as you go. 
Sometimes you have to add an antihypertensive, but the jitteri-
ness and insomnia can also happen because of this adrenergic 
reuptake inhibition. If I have a patient who is nauseated, I make 
sure they are taking their niraparib at night with a small meal 
and with 5 mg of olanzapine—sometimes 2.5 mg when [they 
are] a little groggy—but that has been pivotal for me.

REDDY: I had a patient with ovarian cancer after carboplatin, 
paclitaxel, and bevacizumab who I started on olaparib, but 
even if with a few dose adjustments, they could not tolerate 
it—to the extent that they had to stop it. More than cytopenia, 

POLLING QUESTION

“Have you used niraparib with an individualized  
starting dose?”

No 67% (8)

Yes 33% (4)

Total votes: 12

TUMOR TYPEOVARIAN CANCER
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it was [also fatigue]. She was in her late 70s, or close to 80. 
I started back on bevacizumab as maintenance. I don’t know 
[whether] it’s truly indicated, but that’s what I [gave] her. She 
had a BRCA mutation.

MONK: There is a randomized phase 3 trial of bevacizumab 
after bevacizumab in Lancet Oncology, so there is an oppor-
tunity.7 I think what you did was very smart. The discontin-
uation rates of all these PARP inhibitors [are] between 10% 
and 15%…but there is a clinical benefit, and I’m glad we could 
highlight this.1,8

REDDY: The benefit of bevacizumab in [patients with] BRCA is 
probably not as good as BRCA [with] PARP inhibitors, but that’s 
better than not giving it.

MONK: [The recommended dose reductions] for olaparib [are—
as Dr Mangat said], he started at 300 mg, went to 250 mg, 
and things got better, so that’s what we do [Figure 22,4]. If 
there’s an AE, stop and recover, give them a week, which is] 
how long it takes to come and see me anyway. [When] a patient 
calls and says they have nausea, they did just what I said and 
it’s not working, [when I see them 1 week later, they usually 
say], “I stopped [taking] it, and I’m fine.” If they were taking it 
and were nauseated and now they’re not taking it and [aren’t] 
nauseated, then] that’s an easy solution, to dose reduce. [For 

niraparib], it’s 300 mg, 200 mg, then 100 mg if you started at 
300 mg; or 200 mg, then 100 mg if you [started at 200 mg]. n
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Indication
POLIVY in combination with bendamustine and a rituximab product is 
indicated for the treatment of adult patients with relapsed or refractory 
diffuse large B-cell lymphoma (DLBCL), not otherwise specified, after at 
least 2 prior therapies.

Accelerated approval was granted for this indication based on  
complete response rate. Continued approval for this indication may  
be contingent upon verification and description of clinical benefit  
in a confirmatory trial. 

Important Safety Information
Peripheral Neuropathy
POLIVY can cause peripheral neuropathy, including severe  
cases. Peripheral neuropathy occurs as early as the first cycle of  
treatment and is cumulative. POLIVY may exacerbate preexisting 
peripheral neuropathy.

In Study GO29365, of 173 patients treated with POLIVY, 40% reported  
new or worsening peripheral neuropathy, with a median time to onset  
of 2.1 months.

Monitor for symptoms of peripheral neuropathy. Patients experiencing 
new or worsening peripheral neuropathy may require a delay, dose 
reduction, or discontinuation of POLIVY.

Infusion-Related Reactions
POLIVY can cause infusion-related reactions, including severe cases. 
Delayed infusion-related reactions as late as 24 hours after receiving  
POLIVY have occurred. With premedication, 7% of patients (12/173) 
in Study GO29365 reported infusion-related reactions after 
administration of POLIVY.

Administer an antihistamine and an antipyretic prior to the 
administration of POLIVY, and monitor patients closely throughout the 
infusion. If an infusion-related reaction occurs, slow or interrupt the 
infusion and institute appropriate medical management.

Myelosuppression 
Treatment with POLIVY can cause serious or severe myelosuppression, 
including neutropenia, thrombocytopenia, and anemia. In patients 
treated with POLIVY plus bendamustine and a rituximab product (BR) 
(n=45), 42% received primary prophylaxis with granulocyte  
colony-stimulating factor. Cytopenias were the most common  
reason for treatment discontinuation (18% of all patients).

Monitor complete blood counts throughout treatment.  
Cytopenias may require a delay, dose reduction, or discontinuation  
of POLIVY. Consider prophylactic granulocyte colony-stimulating  
factor administration.

Serious and Opportunistic Infections  
Fatal and/or serious infections, including opportunistic infections  
such as sepsis, pneumonia (including Pneumocystis jiroveci and  
other fungal pneumonia), herpesvirus infection, and cytomegalovirus  
infection have occurred in patients treated with POLIVY. Grade 3 or 
higher infections occurred in 32% (55/173) of patients treated with 
POLIVY. Infection-related deaths were reported in 2.9% of patients 
within 90 days of last treatment.

Closely monitor patients during treatment for signs of infection. 
Administer prophylaxis for Pneumocystis jiroveci pneumonia  
and herpesvirus. 

Progressive Multifocal Leukoencephalopathy (PML) 
PML has been reported after treatment with POLIVY (0.6%, 1/173). 
Monitor for new or worsening neurological, cognitive, or behavioral 
changes. Hold POLIVY and any concomitant chemotherapy if PML is 
suspected, and permanently discontinue if the diagnosis is confirmed.

Tumor Lysis Syndrome (TLS) 
POLIVY may cause TLS. Patients with high tumor burden and rapidly 
proliferating tumors may be at increased risk of TLS. Monitor closely  
and take appropriate measures, including TLS prophylaxis.

Hepatotoxicity 
Serious cases of hepatotoxicity that were consistent with  
hepatocellular injury, including elevations of transaminases and/or 
bilirubin, have occurred in patients treated with POLIVY.

Preexisting liver disease, elevated baseline liver enzymes, and 
concomitant medications may increase the risk of hepatotoxicity. Monitor 
liver enzymes and bilirubin level.

Embryo-Fetal Toxicity 
Based on the mechanism of action and findings from animal studies, 
POLIVY can cause fetal harm when administered to a pregnant woman. 
When administered to rats, the small molecule component of POLIVY, 
monomethyl auristatin E, caused adverse developmental outcomes, 
including embryo-fetal mortality and structural abnormalities, at 
exposures below those occurring clinically at the recommended dose.

Advise pregnant women of the potential risk to a fetus. Advise females  
of reproductive potential to use effective contraception during treatment 
with POLIVY and for at least 3 months after the last dose. Advise male 
patients with female partners of reproductive potential to use effective 
contraception during treatment with POLIVY and for at least 5 months 
after the last dose.

Lactation 
Advise women not to breastfeed during treatment with POLIVY and for at 
least 2 months after the last dose.

The Most Common Adverse Reactions 
The most common adverse reactions (≥20%) included neutropenia, 
thrombocytopenia, anemia, peripheral neuropathy, fatigue, diarrhea, 
pyrexia, decreased appetite, and pneumonia. 

In Study GO29365, fatal adverse reactions occurred in 7% of recipients of 
POLIVY plus bendamustine and a rituximab product (BR) (n=45)  
within 90 days of last treatment. Serious adverse reactions occurred in 
64% of patients, most often from infection. Serious adverse reactions 

occurring in ≥5% of recipients of POLIVY plus BR included pneumonia 
(16%), febrile neutropenia (11%), pyrexia (9%), and sepsis (7%).

Safety was also evaluated in 173 adult patients with relapsed or refractory 
lymphoma who received POLIVY, bendamustine, and either a rituximab 
product or obinutuzumab in Study GO29365, including the 45 patients 
with DLBCL. Fatal adverse reactions occurred in 4.6% of recipients of 
POLIVY within 90 days of last treatment, with infection as a leading cause. 
Serious adverse reactions occurred in 60%, most often from infection. 
Adverse reactions occurring in ≥20% of patients were diarrhea, 
neutropenia, peripheral neuropathy, fatigue, thrombocytopenia, pyrexia, 
decreased appetite, anemia, and vomiting. Infection-related adverse 
reactions occurring in >10% of patients included upper respiratory tract 
infection, febrile neutropenia, pneumonia, and herpesvirus infection.

You may report side effects to the FDA at 1-800-FDA-1088 or  
www.fda.gov/medwatch. You may also report side effects to 
Genentech at 1-888-835-2555.

Please see a brief summary of the Prescribing Information on the  
following pages.
BOR=best overall response; CD79b=cluster of differentiation 79b; CR=complete 
response; DLBCL=diffuse large B-cell lymphoma; DoR=duration of response; 
EOT=end of treatment; HSCT=hematopoietic stem cell transplantation; 
IRC=independent review committee; MMAE=monomethyl auristatin E; NOS=not 
otherwise specified; PR=partial response; R/R=relapsed for refractory.
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Provide the first approved CD79b-directed antibody-drug 
conjugate for R/R DLBCL, NOS, after at least 2 prior therapies1,3

POLIVY is engineered for 
targeted activity against 

dividing B cells1,3

POLIVY is composed of  
the potent cytotoxin MMAE 

and a CD79b-directed 
monoclonal antibody1

CD79b is a prime target for 
DLBCL. It is expressed in >95% 
of rapidly proliferating B cells, 

including DLBCL tumor cells2,3,5

Twice the response and double the duration with 
POLIVY®+BR* vs BR1

Study design: Study GO29365 was a pivotal,  
phase II, open-label study in patients with 
previously treated, R/R DLBCL (N=80) who had 
received at least 1 prior regimen and were not 
candidates for autologous HSCT at study entry.1,3 
Patients with Grade 2 or higher peripheral 
neuropathy, prior allogeneic HSCT, active central 
nervous system lymphoma, or transformed 
lymphoma were not included in the study. 
Patients were randomized 1:1 to receive either 
POLIVY+BR or BR for six 21-day cycles. The primary 
endpoint was CR at EOT as assessed by IRC.1

Dosing protocol in Study GO29365: Following 
premedication with an antihistamine and an 
antipyretic, POLIVY was given by intravenous 
infusion at 1.8 mg/kg on Day 2 of cycle 1 and on Day 1 
of cycles 2 to 6.
Bendamustine was dosed at 90 mg/m2 intravenously 
on Days 2 and 3 of cycle 1 and on Days 1 and 2 of 
cycles 2 to 6. A rituximab product was administered 
at a dose of 375 mg/m2 intravenously on Day 1 of 
cycles 1 to 6. Each cycle was 21 days in length.1

Twice the response Double the duration

DoR ≥12 months‡

63% of patients in the 
POLIVY+BR arm (n=25/40) 

achieved a BOR compared to 25% 
in the BR arm (n=10/40).
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Duration of response†

Response rates observed at end of treatment (EOT)

DoR of at least 6 months DoR of at least 12 months

CR Rate at EOT* ORR Rate at EOT*

DoR calculated based on the 63% of patients who achieved a best overall response at any 
point in the study (n=25/40) 
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Nearly all 
patients who 
responded to 
POLIVY+BR 
achieved a 
CR at EOT* 
(n=16/18)

40% 45%
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18% 18%

30%
20%

POLIVY+BR BRPOLIVY+BR BR

POLIVY+BR BR POLIVY+BR BR

Duration of response†
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achieved a 
CR at EOT* 
(n=16/18)

40% 45%

64%
48%

18% 18%

30%
20%

In patients achieving a BOR‡, 
64% achieved a DoR of ≥6 months in the 
POLIVY+BR arm (n=16/25) compared to 

30% in the BR arm (n=3/10).
*BR is bendamustine + a rituximab product.
†EOT was defined as 6 to 8 weeks after Day 1 of Cycle 6 or last study treatment. All endpoints were assessed by IRC.
‡DoR was based on best overall response, which was defined as having a CR or PR at any time in the study.2



>95%

Indication
POLIVY in combination with bendamustine and a rituximab product is 
indicated for the treatment of adult patients with relapsed or refractory 
diffuse large B-cell lymphoma (DLBCL), not otherwise specified, after at 
least 2 prior therapies.

Accelerated approval was granted for this indication based on  
complete response rate. Continued approval for this indication may  
be contingent upon verification and description of clinical benefit  
in a confirmatory trial. 

Important Safety Information
Peripheral Neuropathy
POLIVY can cause peripheral neuropathy, including severe  
cases. Peripheral neuropathy occurs as early as the first cycle of  
treatment and is cumulative. POLIVY may exacerbate preexisting 
peripheral neuropathy.

In Study GO29365, of 173 patients treated with POLIVY, 40% reported  
new or worsening peripheral neuropathy, with a median time to onset  
of 2.1 months.

Monitor for symptoms of peripheral neuropathy. Patients experiencing 
new or worsening peripheral neuropathy may require a delay, dose 
reduction, or discontinuation of POLIVY.

Infusion-Related Reactions
POLIVY can cause infusion-related reactions, including severe cases. 
Delayed infusion-related reactions as late as 24 hours after receiving  
POLIVY have occurred. With premedication, 7% of patients (12/173) 
in Study GO29365 reported infusion-related reactions after 
administration of POLIVY.

Administer an antihistamine and an antipyretic prior to the 
administration of POLIVY, and monitor patients closely throughout the 
infusion. If an infusion-related reaction occurs, slow or interrupt the 
infusion and institute appropriate medical management.

Myelosuppression 
Treatment with POLIVY can cause serious or severe myelosuppression, 
including neutropenia, thrombocytopenia, and anemia. In patients 
treated with POLIVY plus bendamustine and a rituximab product (BR) 
(n=45), 42% received primary prophylaxis with granulocyte  
colony-stimulating factor. Cytopenias were the most common  
reason for treatment discontinuation (18% of all patients).

Monitor complete blood counts throughout treatment.  
Cytopenias may require a delay, dose reduction, or discontinuation  
of POLIVY. Consider prophylactic granulocyte colony-stimulating  
factor administration.

Serious and Opportunistic Infections  
Fatal and/or serious infections, including opportunistic infections  
such as sepsis, pneumonia (including Pneumocystis jiroveci and  
other fungal pneumonia), herpesvirus infection, and cytomegalovirus  
infection have occurred in patients treated with POLIVY. Grade 3 or 
higher infections occurred in 32% (55/173) of patients treated with 
POLIVY. Infection-related deaths were reported in 2.9% of patients 
within 90 days of last treatment.

Closely monitor patients during treatment for signs of infection. 
Administer prophylaxis for Pneumocystis jiroveci pneumonia  
and herpesvirus. 

Progressive Multifocal Leukoencephalopathy (PML) 
PML has been reported after treatment with POLIVY (0.6%, 1/173). 
Monitor for new or worsening neurological, cognitive, or behavioral 
changes. Hold POLIVY and any concomitant chemotherapy if PML is 
suspected, and permanently discontinue if the diagnosis is confirmed.

Tumor Lysis Syndrome (TLS) 
POLIVY may cause TLS. Patients with high tumor burden and rapidly 
proliferating tumors may be at increased risk of TLS. Monitor closely  
and take appropriate measures, including TLS prophylaxis.

Hepatotoxicity 
Serious cases of hepatotoxicity that were consistent with  
hepatocellular injury, including elevations of transaminases and/or 
bilirubin, have occurred in patients treated with POLIVY.

Preexisting liver disease, elevated baseline liver enzymes, and 
concomitant medications may increase the risk of hepatotoxicity. Monitor 
liver enzymes and bilirubin level.

Embryo-Fetal Toxicity 
Based on the mechanism of action and findings from animal studies, 
POLIVY can cause fetal harm when administered to a pregnant woman. 
When administered to rats, the small molecule component of POLIVY, 
monomethyl auristatin E, caused adverse developmental outcomes, 
including embryo-fetal mortality and structural abnormalities, at 
exposures below those occurring clinically at the recommended dose.

Advise pregnant women of the potential risk to a fetus. Advise females  
of reproductive potential to use effective contraception during treatment 
with POLIVY and for at least 3 months after the last dose. Advise male 
patients with female partners of reproductive potential to use effective 
contraception during treatment with POLIVY and for at least 5 months 
after the last dose.

Lactation 
Advise women not to breastfeed during treatment with POLIVY and for at 
least 2 months after the last dose.

The Most Common Adverse Reactions 
The most common adverse reactions (≥20%) included neutropenia, 
thrombocytopenia, anemia, peripheral neuropathy, fatigue, diarrhea, 
pyrexia, decreased appetite, and pneumonia. 

In Study GO29365, fatal adverse reactions occurred in 7% of recipients of 
POLIVY plus bendamustine and a rituximab product (BR) (n=45)  
within 90 days of last treatment. Serious adverse reactions occurred in 
64% of patients, most often from infection. Serious adverse reactions 

occurring in ≥5% of recipients of POLIVY plus BR included pneumonia 
(16%), febrile neutropenia (11%), pyrexia (9%), and sepsis (7%).

Safety was also evaluated in 173 adult patients with relapsed or refractory 
lymphoma who received POLIVY, bendamustine, and either a rituximab 
product or obinutuzumab in Study GO29365, including the 45 patients 
with DLBCL. Fatal adverse reactions occurred in 4.6% of recipients of 
POLIVY within 90 days of last treatment, with infection as a leading cause. 
Serious adverse reactions occurred in 60%, most often from infection. 
Adverse reactions occurring in ≥20% of patients were diarrhea, 
neutropenia, peripheral neuropathy, fatigue, thrombocytopenia, pyrexia, 
decreased appetite, anemia, and vomiting. Infection-related adverse 
reactions occurring in >10% of patients included upper respiratory tract 
infection, febrile neutropenia, pneumonia, and herpesvirus infection.

You may report side effects to the FDA at 1-800-FDA-1088 or  
www.fda.gov/medwatch. You may also report side effects to 
Genentech at 1-888-835-2555.

Please see a brief summary of the Prescribing Information on the  
following pages.
BOR=best overall response; CD79b=cluster of differentiation 79b; CR=complete 
response; DLBCL=diffuse large B-cell lymphoma; DoR=duration of response; 
EOT=end of treatment; HSCT=hematopoietic stem cell transplantation; 
IRC=independent review committee; MMAE=monomethyl auristatin E; NOS=not 
otherwise specified; PR=partial response; R/R=relapsed for refractory.
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Provide the first approved CD79b-directed antibody-drug 
conjugate for R/R DLBCL, NOS, after at least 2 prior therapies1,3

POLIVY is engineered for 
targeted activity against 

dividing B cells1,3

POLIVY is composed of  
the potent cytotoxin MMAE 

and a CD79b-directed 
monoclonal antibody1

CD79b is a prime target for 
DLBCL. It is expressed in >95% 
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including DLBCL tumor cells2,3,5

Twice the response and double the duration with 
POLIVY®+BR* vs BR1

Study design: Study GO29365 was a pivotal,  
phase II, open-label study in patients with 
previously treated, R/R DLBCL (N=80) who had 
received at least 1 prior regimen and were not 
candidates for autologous HSCT at study entry.1,3 
Patients with Grade 2 or higher peripheral 
neuropathy, prior allogeneic HSCT, active central 
nervous system lymphoma, or transformed 
lymphoma were not included in the study. 
Patients were randomized 1:1 to receive either 
POLIVY+BR or BR for six 21-day cycles. The primary 
endpoint was CR at EOT as assessed by IRC.1

Dosing protocol in Study GO29365: Following 
premedication with an antihistamine and an 
antipyretic, POLIVY was given by intravenous 
infusion at 1.8 mg/kg on Day 2 of cycle 1 and on Day 1 
of cycles 2 to 6.
Bendamustine was dosed at 90 mg/m2 intravenously 
on Days 2 and 3 of cycle 1 and on Days 1 and 2 of 
cycles 2 to 6. A rituximab product was administered 
at a dose of 375 mg/m2 intravenously on Day 1 of 
cycles 1 to 6. Each cycle was 21 days in length.1

Twice the response Double the duration

DoR ≥12 months‡

63% of patients in the 
POLIVY+BR arm (n=25/40) 

achieved a BOR compared to 25% 
in the BR arm (n=10/40).

CR rate at EOT†

POLIVY+BR BRPOLIVY+BR BR

POLIVY+BR BR POLIVY+BR BR

Duration of response†

Response rates observed at end of treatment (EOT)

DoR of at least 6 months DoR of at least 12 months

CR Rate at EOT* ORR Rate at EOT*

DoR calculated based on the 63% of patients who achieved a best overall response at any 
point in the study (n=25/40) 

n=7/40

95% Cl 7, 33

n=18/40

95% Cl 29, 62

n=7/40

95% Cl 7, 33

n=16/40

95% Cl 25, 57

n=3/10n=16/25 n=2/10n=12/25

Nearly all 
patients who 
responded to 
POLIVY+BR 
achieved a 
CR at EOT* 
(n=16/18)

40% 45%

64%
48%

18% 18%

30%
20%

POLIVY+BR BRPOLIVY+BR BR

POLIVY+BR BR POLIVY+BR BR

Duration of response†

Response rates observed at end of treatment (EOT)
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In patients achieving a BOR‡, 
64% achieved a DoR of ≥6 months in the 
POLIVY+BR arm (n=16/25) compared to 

30% in the BR arm (n=3/10).
*BR is bendamustine + a rituximab product.
†EOT was defined as 6 to 8 weeks after Day 1 of Cycle 6 or last study treatment. All endpoints were assessed by IRC.
‡DoR was based on best overall response, which was defined as having a CR or PR at any time in the study.2



POLIVY® (polatuzumab vedotin-piiq) for injection, for intravenous use
Initial U.S. Approval: 2019
This is a brief summary of information about POLIVY. Before prescribing, please see full Prescribing 
Information.
1 INDICATIONS AND USAGE
POLIVY in combination with bendamustine and a rituximab product is indicated for the treatment 
of adult patients with relapsed or refractory diffuse large B-cell lymphoma (DLBCL), not otherwise 
specified, after at least two prior therapies. 
Accelerated approval was granted for this indication based on complete response rate [see Clinical 
Studies (14.1)]. Continued approval for this indication may be contingent upon verification and 
description of clinical benefit in a confirmatory trial.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Peripheral Neuropathy
POLIVY can cause peripheral neuropathy, including severe cases. Peripheral neuropathy occurs as 
early as the first cycle of treatment and is a cumulative effect [see Adverse Reactions (6.1)]. POLIVY 
may exacerbate pre-existing peripheral neuropathy.
In Study GO29365, of 173 patients treated with POLIVY, 40% reported new or worsening peripheral 
neuropathy, with a median time to onset of 2.1 months. The peripheral neuropathy was Grade 1 in 
26% of cases, Grade 2 in 12%, and Grade 3 in 2.3%. Peripheral neuropathy resulted in POLIVY dose 
reduction in 2.9% of treated patients, dose delay in 1.2%, and permanent discontinuation in 2.9%. 
Sixty-five percent of patients reported improvement or resolution of peripheral neuropathy after a 
median of 1 month, and 48% reported complete resolution.
The peripheral neuropathy is predominantly sensory; however, motor and sensorimotor peripheral 
neuropathy also occur. Monitor for symptoms of peripheral neuropathy such as hypoesthesia, 
hyperesthesia, paresthesia, dysesthesia, neuropathic pain, burning sensation, weakness, or gait 
disturbance. Patients experiencing new or worsening peripheral neuropathy may require a delay, 
dose reduction, or discontinuation of POLIVY [see Dosage and Administration (2.2)].
5.2 Infusion-Related Reactions
POLIVY can cause infusion-related reactions, including severe cases. Delayed infusion-related reactions 
as late as 24 hours after receiving POLIVY have occurred. With premedication, 7% of patients (12/173) 
in Study GO29365 reported infusion-related reactions after the administration of POLIVY. The reactions 
were Grade 1 in 67%, Grade 2 in 25%, and Grade 3 in 8%. Symptoms included fever, chills, flushing, 
dyspnea, hypotension, and urticaria.
Administer an antihistamine and antipyretic prior to the administration of POLIVY, and monitor patients 
closely throughout the infusion. If an infusion-related reaction occurs, interrupt the infusion and institute 
appropriate medical management [see Dosage and Administration (2.2)].
5.3 Myelosuppression
Treatment with POLIVY can cause serious or severe myelosuppression, including neutropenia, 
thrombocytopenia, and anemia. In patients treated with POLIVY plus BR (n = 45), 42% received 
primary prophylaxis with granulocyte colony-stimulating factor. Grade 3 or higher hematologic 
adverse reactions included neutropenia (42%), thrombocytopenia (40%), anemia (24%), lymphopenia 
(13%), and febrile neutropenia (11%) [see Adverse Reactions (6.1)]. Grade 4 hematologic adverse 
reactions included neutropenia (24%), thrombocytopenia (16%), lymphopenia (9%), and febrile 
neutropenia (4.4%). Cytopenias were the most common reason for treatment discontinuation (18% 
of all patients).
Monitor complete blood counts throughout treatment. Cytopenias may require a delay, dose 
reduction, or discontinuation of POLIVY [see Dosage and Administration (2.2)]. Consider prophylactic 
granulocyte colony-stimulating factor administration.
5.4 Serious and Opportunistic Infections
Fatal and/or serious infections, including opportunistic infections such as sepsis, pneumonia (including 
Pneumocystis jiroveci and other fungal pneumonia), herpesvirus infection, and cytomegalovirus 
infection have occurred in patients treated with POLIVY [see Adverse Reactions (6.1)].
Grade 3 or higher infections occurred in 32% (55/173) of patients treated with POLIVY. Infection-
related deaths were reported in 2.9% of patients within 90 days of last treatment. Closely monitor 
patients during treatment for signs of infection. Administer prophylaxis for Pneumocystis jiroveci 
pneumonia and herpesvirus.
5.5 Progressive Multifocal Leukoencephalopathy (PML)
PML has been reported after treatment with POLIVY (0.6%, 1/173). Monitor for new or worsening 
neurological, cognitive, or behavioral changes. Hold POLIVY and any concomitant chemotherapy if 
PML is suspected, and permanently discontinue if the diagnosis is confirmed.
5.6 Tumor Lysis Syndrome
POLIVY may cause tumor lysis syndrome. Patients with high tumor burden and rapidly proliferative 
tumor may be at increased risk of tumor lysis syndrome. Monitor closely and take appropriate 
measures, including tumor lysis syndrome prophylaxis.
5.7 Hepatotoxicity
Serious cases of hepatotoxicity that were consistent with hepatocellular injury, including elevations 
of transaminases and/or bilirubin, have occurred in patients treated with POLIVY.
In recipients of POLIVY in Study GO29365 (n = 173), Grade 3 and 4 transaminase elevations 
developed in 1.9% and 1.9%, respectively. Laboratory values suggestive of drug-induced liver injury 
(both an ALT or AST greater than 3 times upper limit of normal [ULN] and total bilirubin greater than 
2 times ULN) occurred in 2.3% of patients.
Preexisting liver disease, elevated baseline liver enzymes, and concomitant medications may increase 
the risk of hepatotoxicity. Monitor liver enzymes and bilirubin level.
5.8 Embryo-Fetal Toxicity
Based on the mechanism of action and findings from animal studies, POLIVY can cause fetal 
harm when administered to a pregnant woman. The small molecule component of POLIVY, MMAE, 
administered to rats caused adverse developmental outcomes, including embryo-fetal mortality and 
structural abnormalities, at exposures below those occurring clinically at the recommended dose.
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential 
to use effective contraception during treatment with POLIVY and for at least 3 months after the 
last dose. Advise male patients with female partners of reproductive potential to use effective 
contraception during treatment with POLIVY and for at least 5 months after the last dose [see Use in 
Specific Populations (8.1, 8.3), Clinical Pharmacology (12.1)].
6 ADVERSE REACTIONS 
The following clinically significant adverse reactions are discussed in greater detail in other  
sections of the label: Peripheral Neuropathy [see Warnings and Precautions (5.1)], Infusion-Related  
Reactions [see Warnings and Precautions (5.2)], Myelosuppression [see Warnings and Precautions 
(5.3)], Serious and Opportunistic Infections [see Warnings and Precautions (5.4)], Progressive 
Multifocal Leukoencephalopathy [see Warnings and Precautions (5.5)], Tumor Lysis Syndrome  
[see Warnings and Precautions (5.6)], Hepatotoxicity [see Warnings and Precautions (5.7)]
6.1 Clinical Trial 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 with rates in the clinical trials of another 
drug and may not reflect the rates observed in practice.
The data described in this section reflect exposure to POLIVY in Study GO29365, a multicenter clinical 
trial for adult patients with relapsed or refractory B-cell lymphomas [see Clinical Studies (14)]. In 
patients with relapsed or refractory DLBCL, the trial included a single-arm safety evaluation of POLIVY 
in combination with bendamustine and a rituximab product (BR) (n = 6), followed by an open-label 
randomization to POLIVY in combination with BR versus BR alone (n = 39 treated per arm).

Following premedication with an antihistamine and antipyretic, POLIVY 1.8 mg/kg was administered 
by intravenous infusion on Day 2 of Cycle 1 and on Day 1 of Cycles 2–6, with a cycle length of 21 
days. Bendamustine 90 mg/m2 daily was administered intravenously on Days 2 and 3 of Cycle 1 
and on Days 1 and 2 of Cycles 2–6. A rituximab product dosed at 375 mg/m2 was administered 
intravenously on Day 1 of each cycle. Granulocyte colony-stimulating factor primary prophylaxis was 
optional and administered to 42% of recipients of POLIVY plus BR.
In POLIVY-treated patients (n = 45), the median age was 67 years (range 33 – 86) with 58%  
being ≥ age 65, 69% were male, 69% were white, and 87% had an Eastern Cooperative Oncology 
Group (ECOG) performance status of 0 or 1. The trial required an absolute neutrophil count ≥1500/μL,  
platelet count ≥75/μL, creatinine clearance (CLcr) ≥40 mL/min, hepatic transaminases ≤2.5 
times ULN, and bilirubin <1.5 times ULN, unless abnormalities were from the underlying disease. 
Patients with Grade 2 or higher peripheral neuropathy or prior allogeneic hematopoietic stem cell 
transplantation (HSCT) were excluded.
Patients treated with POLIVY plus BR received a median of 5 cycles, with 49% receiving 6 cycles. 
Patients treated with BR alone received a median of 3 cycles, with 23% receiving 6 cycles.
Fatal adverse reactions occurred in 7% of recipients of POLIVY plus BR within 90 days of last 
treatment. Serious adverse reactions occurred in 64%, most often from infection. Serious adverse 
reactions in ≥5% of recipients of POLIVY plus BR included pneumonia (16%), febrile neutropenia 
(11%), pyrexia (9%), and sepsis (7%).
In recipients of POLIVY plus BR, adverse reactions led to dose reduction in 18%, dose interruption in 
51%, and permanent discontinuation of all treatment in 31%. The most common adverse reactions 
leading to treatment discontinuation were thrombocytopenia and/or neutropenia.
Table 4 summarizes commonly reported adverse reactions. In recipients of POLIVY plus BR, 
adverse reactions in ≥20% of patients included neutropenia, thrombocytopenia, anemia, peripheral 
neuropathy, fatigue, diarrhea, pyrexia, decreased appetite, and pneumonia. 

Table 4  Adverse Reactions Occurring in >10% of Patients with Relapsed or Refractory DLBCL 
and ≥5% More in the POLIVY Plus Bendamustine and Rituximab Product Group

Adverse Reactions by  
Body System

POLIVY + BR  
n = 45

BR  
n = 39

All Grades,  
%

Grade 3 or 
Higher, %

All Grades,  
%

Grade 3 or 
Higher, %

Blood and Lymphatic System Disorders
Neutropenia 49 42 44 36
Thrombocytopenia 49 40 33 26
Anemia 47 24 28 18
Lymphopenia 13 13 8 8

Nervous System Disorders
Peripheral neuropathy 40 0 8 0
Dizziness 13 0 8 0

Gastrointestinal Disorders
Diarrhea 38 4.4 28 5
Vomiting 18 2.2 13 0

General Disorders
Infusion-related reaction 18 2.2 8 0
Pyrexia 33 2.2 23 0
Decreased appetite 27 2.2 21 0

Infections
Pneumonia 22 16a 15 2.6b

Upper respiratory tract infection 13 0 8 0
Investigations
Weight decreased 16 2.2 8 2.6

Metabolism and Nutrition Disorders
Hypokalemia 16 9 10 2.6
Hypoalbuminemia 13 2.2 8 0
Hypocalcemia 11 2.2 5 0

The table includes a combination of grouped and ungrouped terms. Events were graded using NCI
CTCAE version 4.
a Includes 2 events with fatal outcome. b Includes 1 event with fatal outcome.

Other clinically relevant adverse reactions (<10% or with a <5% difference) in recipients of POLIVY 
plus BR included: Blood and lymphatic system disorders: pancytopenia (7%), Musculoskeletal 
disorders: arthralgia (7%), Investigations: hypophosphatemia (9%), transaminase elevation (7%), 
lipase increase (7%), Respiratory disorders: pneumonitis (4.4%)
Selected treatment-emergent laboratory abnormalities are summarized in Table 5. In recipients of 
POLIVY plus BR, >20% of patients developed Grade 3 or 4 neutropenia, leukopenia, or thrombocytopenia, 
and >10% developed Grade 4 neutropenia (13%) or Grade 4 thrombocytopenia (11%).

Table 5  Selected Laboratory Abnormalities Worsening from Baseline in Patients with Relapsed 
or Refractory DLBCL and ≥5% More in the POLIVY Plus Bendamustine and Rituximab 
Product Group

Laboratory Parametera

POLIVY + BR  
n = 45

BR  
n = 39

All Grades,  
(%)

Grade 3-4, 
(%)

All Grades,  
(%)

Grade 3-4, 
(%)

Hematologic
Lymphocyte count decreased 87 87 90 82
Neutrophil count decreased 78 61 56 33
Hemoglobin decreased 78 18 62 10
Platelet count decreased 76 31 64 26

Chemistry
Creatinine increased 87 4.4 77 5
Calcium decreased 44 9 26 0
SGPT/ALT increased 38 0 8 2.6
SGOT/AST increased 36 0 26 2.6
Lipase increased 36 9 13 5
Phosphorus decreased 33 7 28 8
Amylase increased 24 0 18 2.6
Potassium decreased 24 11 28 5

a  Includes laboratory abnormalities that are new or worsening in grade or with worsening from 
baseline unknown.
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Safety was also evaluated in 173 adult patients with relapsed or refractory lymphoma who received 
POLIVY, bendamustine, and either a rituximab product or obinutuzumab in Study GO29365, including 
the 45 patients with DLBCL described above. In the expanded safety population, the median age was 
66 years (range 27 – 86), 57% were male, 91% had an ECOG performance status of 0-1, and 32% 
had a history of peripheral neuropathy at baseline.
Fatal adverse reactions occurred in 4.6% of recipients of POLIVY within 90 days of last treatment, with 
infection as a leading cause. Serious adverse reactions occurred in 60%, most often from infection.
Table 6 summarizes the most common adverse reactions in the expanded safety population. The 
overall safety profile was similar to that described above. Adverse reactions in ≥20% of patients 
were diarrhea, neutropenia, peripheral neuropathy, fatigue, thrombocytopenia, pyrexia, decreased 
appetite, anemia, and vomiting. Infection-related adverse reactions in >10% of patients included 
upper respiratory tract infection, febrile neutropenia, pneumonia, and herpesvirus infection.

Table 6  Most Common Adverse Reactions (≥20% Any Grade or ≥5% Grade 3 or Higher) in 
Recipients of POLIVY and Chemoimmunotherapy for Relapsed or Refractory Lymphoma

Adverse Reaction by Body System

POLIVY + Bendamustine + Rituximab 
Product or Obinutuzumab 

n = 173

All Grades,  
(%)

Grade 3 or Higher, 
(%)

Blood and Lymphatic System Disorders
Neutropenia 44 39
Thrombocytopenia 31 23
Anemia 28 14
Febrile neutropeniaa 13 13
Leukopenia 13 8
Lymphopenia 12 12

Nervous System Disorders
Peripheral neuropathy 40 2.3

Gastrointestinal Disorders
Diarrhea 45 8
Vomiting 27 2.9

General Disorders
Fatigue 40 5
Pyrexia 30 2.9
Decreased appetite 29 1.7

Infections
Pneumonia 13 10b

Sepsis 6 6c

Metabolism and Nutrition Disorders
Hypokalemia 18 6

The table includes a combination of grouped and ungrouped terms.
a Primary prophylaxis with granulocyte colony-stimulating factor was given to 46% of all patients.
b Includes 5 events with fatal outcome. c Includes 4 events with fatal outcome.

Other clinically relevant adverse reactions (<20% any grade) included: General disorders: infusion-
related reaction (7%), Infection: upper respiratory tract infection (16%), lower respiratory tract 
infection (10%), herpes virus infection (12%), cytomegalovirus infection (1.2%), Respiratory: 
dyspnea (19%), pneumonitis (1.7%), Nervous system disorders: dizziness (10%), Investigations: 
weight decrease (10%), transaminase elevation (8%), lipase increase (3.5%), Musculoskeletal 
disorders: arthralgia (7%), Eye disorders: blurred vision (1.2%)
6.2 Immunogenicity
As with all therapeutic proteins, there is a potential for immunogenicity. The detection of antibody 
formation is highly dependent on the sensitivity and specificity of the assay. Additionally, the 
observed incidence of antibody (including neutralizing antibody) positivity in an assay may be 
influenced by several factors, including assay methodology, sample handling, timing of sample 
collection, concomitant medications, and underlying disease. For these reasons, comparison of 
the incidence of antibodies to polatuzumab vedotin-piiq in the studies described below with the 
incidence of antibodies in other studies or to other products may be misleading.
Across all arms of Study GO29365, 8/134 (6%) patients tested positive for antibodies against 
polatuzumab vedotin-piiq at one or more post-baseline time points. Across clinical trials, 14/536 
(2.6%) evaluable POLIVY-treated patients tested positive for such antibodies at one or more post-
baseline time points. Due to the limited number of patients with antibodies against polatuzumab 
vedotin-piiq, no conclusions can be drawn concerning a potential effect of immunogenicity on 
efficacy or safety.
7 DRUG INTERACTIONS
7.1 Effects of Other Drugs on POLIVY
Strong CYP3A Inhibitors
Concomitant use with a strong CYP3A4 inhibitor may increase unconjugated MMAE AUC [see Clinical 
Pharmacology (12.3)], which may increase POLIVY toxicities. Monitor patients for signs of toxicity. 
Strong CYP3A Inducers
Concomitant use with a strong CYP3A4 inducer may decrease unconjugated MMAE AUC [see Clinical 
Pharmacology (12.3)].
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on findings from animal studies and its mechanism of action [see Clinical Pharmacology  
(12.1)], POLIVY can cause fetal harm. There are no available data in pregnant women to inform 
the drug-associated risk. In animal reproduction studies, administration of the small molecule 
component of POLIVY, MMAE, to pregnant rats during organogenesis at exposures below the clinical 
exposure at the recommended dose of 1.8 mg/kg POLIVY every 21 days resulted in embryo-fetal 
mortality and structural abnormalities (see Data). Advise a pregnant woman of the potential risks 
to a fetus.
The estimated background risk of major birth defects and miscarriage for the indicated population is 
unknown. All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. 
In the U.S. general population, the estimated background risk of major birth defects and miscarriage 
in clinically recognized pregnancies is 2–4% and 15–20%, respectively.
Data
Animal Data
No embryo-fetal development studies in animals have been performed with polatuzumab vedotin-
piiq. In an embryo-fetal developmental study in pregnant rats, administration of two intravenous 
doses of MMAE, the small molecule component of POLIVY, on gestational days 6 and 13 caused 
embryo-fetal mortality and structural abnormalities, including protruding tongue, malrotated limbs, 
gastroschisis, and agnathia compared to controls at a dose of 0.2 mg/kg (approximately 0.5-fold the 
human area under the curve [AUC] at the recommended dose).

8.2 Lactation
Risk Summary
There is no information regarding the presence of polatuzumab vedotin-piiq in human milk, the effects 
on the breastfed child, or milk production. Because of the potential for serious adverse reactions in 
breastfed children, advise women not to breastfeed during treatment with POLIVY and for at least  
2 months after the last dose.
8.3 Females and Males of Reproductive Potential
Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating POLIVY [see Use in 
Specific Populations (8.1)].
Contraception
Females
POLIVY can cause embryo-fetal harm when administered to pregnant women [see Use in Specific 
Populations (8.1)]. Advise females of reproductive potential to use effective contraception during 
treatment with POLIVY and for 3 months after the final dose [see Nonclinical Toxicology (13.1)].
Males
Based on genotoxicity findings, advise males with female partners of reproductive potential to use 
effective contraception during treatment with POLIVY and for at least 5 months after the final dose [see 
Nonclinical Toxicity (13.1)].
Infertility
Based on findings from animal studies, POLIVY may impair male fertility. The reversibility of this 
effect is unknown [see Nonclinical Toxicology (13.1)].
8.4 Pediatric Use
Safety and effectiveness of POLIVY have not been established in pediatric patients.
8.5 Geriatric Use
Among 173 patients treated with POLIVY in Study GO29365, 95 (55%) were ≥65 years of age. 
Patients aged ≥65 had a numerically higher incidence of serious adverse reactions (64%) than 
patients aged <65 (53%). Clinical studies of POLIVY did not include sufficient numbers of patients 
aged ≥65 to determine whether they respond differently from younger patients.
8.6 Hepatic Impairment
Avoid the administration of POLIVY in patients with moderate or severe hepatic impairment (bilirubin 
greater than 1.5 × ULN). Patients with moderate or severe hepatic impairment are likely to have 
increased exposure to MMAE, which may increase the risk of adverse reactions. POLIVY has not 
been studied in patients with moderate or severe hepatic impairment [see Clinical Pharmacology 
(12.3) and Warnings and Precautions (5.7)].
No adjustment in the starting dose is required when administering POLIVY to patients with mild hepatic 
impairment (bilirubin greater than ULN to less than or equal to 1.5 × ULN or AST greater than ULN).
17 PATIENT COUNSELING INFORMATION
Peripheral Neuropathy
Advise patients that POLIVY can cause peripheral neuropathy. Advise patients to report to their 
healthcare provider any numbness or tingling of the hands or feet or any muscle weakness [see 
Warnings and Precautions (5.1)].
Infusion-Related Reactions
Advise patients to contact their healthcare provider if they experience signs and symptoms of 
infusion reactions, including fever, chills, rash or breathing problems within 24 hours of infusion [see 
Warnings and Precautions (5.2].
Myelosuppression
Advise patients to report signs or symptoms of bleeding or infection immediately. Advise patients of 
the need for periodic monitoring of blood counts [see Warnings and Precautions (5.3)].
Infections
Advise patients to contact their healthcare provider if a fever of 38°C (100.4°F) or greater or other 
evidence of potential infection such as chills, cough, or pain on urination develops. Advise patients of 
the need for periodic monitoring of blood counts [see Warnings and Precautions (5.4)].
Progressive Multifocal Leukoencephalopathy
Advise patients to seek immediate medical attention for new or changes in neurological symptoms 
such as confusion, dizziness, or loss of balance; difficulty talking or walking; or changes in vision 
[see Warnings and Precautions (5.5)].
Tumor Lysis Syndrome
Advise patients to seek immediate medical attention for symptoms of tumor lysis syndrome such as 
nausea, vomiting, diarrhea, and lethargy [see Warnings and Precautions (5.6)].
Hepatotoxicity
Advise patients to report symptoms that may indicate liver injury, including fatigue, anorexia, right 
upper abdominal discomfort, dark urine, or jaundice [see Warnings and Precautions (5.7)].
Embryo-Fetal Toxicity
Advise females of reproductive potential of the potential risk to a fetus. Advise females to contact 
their healthcare provider if they become pregnant, or if pregnancy is suspected, during treatment 
with POLIVY [see Warnings and Precautions (5.8) and Use in Specific Populations (8.1)].
Females and Males of Reproductive Potential
Advise females of reproductive potential, and males with female partners of reproductive potential, 
to use effective contraception during treatment with POLIVY and for at least 3 months and 5 months 
after the last dose, respectively [see Use in Specific Populations (8.3)].
Lactation
Advise women not to breastfeed while receiving POLIVY and for at least 2 months after the last dose 
[see Use in Specific Populations (8.2)].
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Targeted OncologyTM: What nontransplant therapies 
do the National Comprehensive Care Network 
(NCCN) guidelines recommend for the management 
of higher-risk myelofibrosis (MF)?
RAMPAL: In the current NCCN guidelines, for patients with 
a platelet count of at least 50,000/μL, fedratinib [Inrebic], 
ruxolitinib [Jakafi], and [clinical trial are options].1 
Ruxolitinib and fedratinib are supported by category  
1 data, and I think a clinical trial is always a reasonable 
option. We’re fortunate these days because there are  
3 phase 3 registration trials going on, where patients are 
randomly assigned to either ruxolitinib or ruxolitinib plus 
an investigational agent. The investigational agents are a 
BET inhibitor, a BCLX/BCL2 inhibitor, or a PI3K inhibitor. 
In this day and age, a clinical trial is absolutely a reason-
able first-line consideration.

For patients with a platelet count of less than  
50,000/μL, [the NCCN guidelines recommend a clinical 
trial or pacritinib [Vonjo] if the patient is not transplant 
eligible].1 The landscape changed with the approval of 
pacritinib,2 which has been studied as first-line and 
second-line [therapy] in MF, but has also been studied 
selectively in a patient population very different from 
those in the COMFORT-I [NCT00952289], COMFORT-II 

[NCT00934544], and JAKARTA [NCT01437787] studies, 
[whose data supported] the approvals of ruxolitinib and 
fedratinib, respectively.3,4

For patients [with a platelet count of 50,000/μL or 
greater] who get ruxolitinib or fedratinib as a first-
line therapy [and then] lose response or have some 
degree of progression, you can switch to an alternative 
JAK inhibitor.1

What data support the management of MF 
with ruxolitinib?
Ruxolitinib was approved based on the COMFORT-I and 
COMFORT-II trials.3 These were randomized trials of 
ruxolitinib vs either placebo or best available therapy. 
Included in these trials were symptomatic patients with 
intermediate- or higher-risk disease and platelet counts 
of 100,000/μL or greater. 

It’s important to remember the platelet count of these 
patients when [you consider the] data from these trials.5,6 
The top-line data from the COMFORT-I and COMFORT-II 
studies were essentially similar, showing that [the rate 
of] spleen volume reduction by at least 35% was supe-
rior with ruxolitinib vs the comparator arm in each study 
with COMFORT-I: 41.9% vs 0.7%, respectively [odds ratio, 
134.4; 95% CI, 18.0-1004.9; P < .001] and COMFORT-II: 
28% vs 0%, respectively. 

In both studies, almost all of the patients in the 
ruxolitinib arms experienced spleen volume reduction 
[COMFORT-II: 97% vs 56% in the experimental and control 
arms, respectively]. In the comparator arms, there was 
[more] spleen volume increase, although some patients 
in the COMFORT-I placebo arm, strangely enough, had a 
spleen volume reduction, which I still don’t understand.5,6 

Rampal Reviews Data for First-line Therapy  
in Myelofibrosis With High Platelet Count

• A 68-year-old woman presented to her physician 
with symptoms of fatigue and abdominal pain 
lasting 4 months; she also reported increased 
bruising and unexplained weight loss.

• Her spleen was palpable 8 cm below the left 
costal margin.

• Genetic testing: JAK2 V617F mutation 
• Bone marrow biopsy: megakaryocyte proliferation 

and atypia with evidence of reticulin fibrosis
• A blood smear revealed leukoerythroblastosis.

CASE
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Laboratory results Values

Red blood cells 3.40 × 106/µL

Hemoglobin 9.1 g/dL

Hematocrit 36%

Mean corpuscular volume 94 μm3

White blood cells 32,000 µL

Platelets 450 × 103/L

Peripheral blood blasts 2%
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The [parameter of] spleen volume reduction by 35% is 
an FDA-mandated end point; there’s nothing particularly 
magical about 35%. But the degree of spleen size reduc-
tion does matter, and there are data that demonstrate that 
the amount of spleen volume [reduction] does influence a 
patient’s overall survival [OS].7 

Is that because we are saving lives by shrinking spleens? 
I don’t think so. I think spleen volume reduction is a marker 
of disease responsiveness to the JAK inhibitor, but it is 
important to remember that the amount of spleen reduc-
tion does correlate with patient survival. These patients can 
be terribly symptomatic, as [we] know. In the COMFORT-I 
study, the symptom burden reduction [was measured 
by] the Total Symptom Score, a validated tool, and the 
majority of patients treated with ruxolitinib showed symp-
tom improvement.

Night sweats, early satiety, itching, bone pain, inactiv-
ity, and abdominal discomfort all [improved] in the patients 
who received ruxolitinib and worsened in patients who 
received the placebo.5 The same pattern was observed in 
the COMFORT-II study, wherein symptom response was 
measured by the European Organisation for Research and 
Treatment of Cancer Quality of Life Questionnaire.6

Survival was not an end point of the COMFORT studies. 
In the ad hoc analysis, there appeared to be a survival 
benefit in the COMFORT-I but not in the COMFORT-II 
study. This prompted a pooled analysis of the COMFORT-I 
and COMFORT-II data [that reflected] the patients in the 
intention-to-treat arm. 

The data showed that there did seem to be a survival 
benefit. The median OS was 5.3 years vs 3.8 years in the 
ruxolitinib and control arms, respectively [HR, 0.70; 95% 
CI, 0.54-0.91; P < .0065].8,9 We have to take into account 
that this was a pooled analysis and this was not a primary 
end point of the studies. But these data suggest that there 
is improved survival [in treated patients]. 

The question is why: [Did the treatment] change the 
natural history of the disease or [did it] just change 
patients’ overall performance status? If a patient is 
terribly symptomatic and cachectic from their disease, 
are they living longer because they’re responding to 

treatment? I think there are 2 answers. There’s the real-
world answer, which is that it [doesn’t] matter. If patients 
are living longer, they’re living longer. And then there’s the 
academic question as to why [we are seeing this survival 
benefit]. I don’t think we know the answer to that.

Of the patients who did die, death was most often 
caused by progression to acute myeloid leukemia  
[86 of 1054 patients]. [Other causes of death included] 
thrombosis, bleeding, infection, and portal hypertension, 
which can be a byproduct of the disease process itself.8,9 
Infection is an important adverse event to remember. 
There are signals from other studies that ruxolitinib treat-
ment may increase the risk of Herpes zoster infection or 
[tuberculosis] reactivation.

What data support the idea that spleen 
response correlates with OS among ruxolitinib-
treated patients? 
An important [analysis addressed this relationship,] 
treating spleen response as a binary variable of response 
vs no response at 6 months, with response defined as a 
35% spleen volume reduction. Patients who had a spleen 
response also had a better OS outcome [P = .04].

The OS [also correlated with] the durability of the 
spleen response. In that analysis, the nonresponders had 
the worst OS. [Separate analyses were performed for] 
patients who had a stable response and for patients who 
had an unstable response, [and these groups] had over-
lapping OS curves [P = .04].10 Those data might suggest 
that patients’ quality of life is being improved and that’s 
why they’re living longer.

What factors are associated with a lower 
spleen response?
The factors associated with a lower spleen response 
include high-risk disease, spleen size of at least 20 cm,   

I think spleen volume reduction is a marker of disease 
responsiveness to the JAK inhibitor, but it is important 
to remember that the amount of spleen reduction does 
correlate with patient survival.” 

—RAAJIT  K.  RAMPAL,  MD,  PHD
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high white blood cell count, delay in starting ruxolitinib 
after diagnosis, and using a dosage of less than 10 mg 
twice daily.11,12 I think that [the influence of dosage and 
of spleen size are both] important concepts. Both the 
patient and the physician are often reluctant to start 
therapy if the patient is not symptomatic, but [I think] 
you have to keep this warning in mind. 

If [the spleen] is getting progressively larger, you’re 
going to reach a point where even a high dose of ruxoli-
tinib may not achieve the optimal response. That could 
affect the patient’s OS. [Another way to look at this is 
that] if the maximal effect of the drug is going to be to 
reduce the spleen by a certain percentage volume, the 
bigger the spleen gets [before you start treatment], the 
larger the residual spleen will be even if you get a maximal 
percentage reduction.

How does ruxolitinib efficacy correlate with dosage?
[Analysis revealed that] spleen volume reduction corre-
lated with ruxolitinib dosing. Maximal efficacy was 
achieved at a dose of at least 10 mg twice daily. There 
was some [efficacy] difference between the 10- and 
15-mg doses, but not much of a difference between the 
20- and 25-mg doses. There was a clear efficacy differ-
ence between a dose of less than 10 mg and the higher 
doses.13 One needs to try to optimize the dosing of ruxoli-
tinib to achieve the best spleen response. The symptom 
response [showed a similar trend].

[Patients achieved] some degree of response at a dose 
of less than 10 mg twice daily, but doses of 10 mg twice 
daily and higher [conferred maximal] symptom response. 
We always worry about the hematologic parameters. 
When we start a patient on therapy, their blood counts 
start to decrease and we have to begin transfusing them, 
[we have to decide whether to dose reduce]. 

Do we reduce to 5 mg twice daily because the blood 
counts are more stable [at that dosage]? Sometimes 
when you reduce to that dose, the patient instantly feels 
better. They’re not completely better, but they are rela-
tively better. That can give us a false sense of security, 
and [we] have to be careful of that. I think it is useful to 
start at a low [dose] and titrate up. I always start at 5 mg 
twice daily and titrate the dose up to [the target dose], 
which is usually approximately 10 mg twice daily. If you 
start at 20 mg twice daily, often that patient’s hemoglo-
bin level or platelet count crashes, and then you have 
to back off and you don’t end up with the optimal dose.

What data can guide the use of ruxolitinib, with 
respect to patients’ platelet counts?
The dose of ruxolitinib is based on the patient’s platelet 
count. Per the package insert, the starting dose for patients 

with platelet counts of 50,000/μL to 100,000/μL is 5 mg 
twice daily. For patients with higher platelet counts, you 
can [start with] 10 mg twice daily.14 The problem is that if 
you leave patients with low platelet counts at 5 mg twice 
daily, they’re going to have an inferior outcome. [Keep 
in mind that, according to the] Dynamic International 
Prognostic Scoring System [DIPSS] and the DIPSS-Plus, 
patients with platelet counts under 100,000/μL are 
already prone to inferior outcomes, [which can be exacer-
bated by suboptimal dosing]. There are data to support the 
idea that you can safely increase the dose of ruxolitinib if 
the platelet count is between 50,000/μL and 100,000/μL.  
In the EXPAND study [NCT01317875], patients were  
divided into 2 strata, defined by a platelet count of either 
50,000/μL to 74,000/μL or 75,000/μL to 99,000/μL. 

All patients were started at a dose of 5 mg twice 
daily, and the dose was [gradually increased to] 15 mg 
twice daily. The safe dose was determined to be 10 mg 
twice daily in both strata.15,16 That’s an important thing 
to remember, because leaving patients at 5 mg twice 
daily can lead to suboptimal outcomes. In the EXPAND 
study, grade 3 and 4 thrombocytopenia was observed 
in 40% of patients with a higher platelet count and in 
78% of patients with a lower platelet count. Platelet 
count decrease occurred in 25% vs 6% of the patients in 
those respective groups, and anemia occurred in 25% vs 
17%, respectively.16 Most of the patients [in both strata] 
had some degree of spleen volume decrease, and some 
achieved 35% spleen volume reduction. That is an impor-
tant end point that correlates with survival, so pushing the 
dose can be beneficial. The symptom score [data exhib-
ited a similar trend] in both strata.15  n
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RANA: He would be almost 81…at this 
point, and I would prefer a regimen of 
tafasitamab [Monjuvi] with lenalido-
mide [Revlimid]. 

I think that would be the most toler-
able regimen instead of trying more 
chemotherapy such as ICE [ifos-
famide (Ifex), carboplatin (Paraplatin), 

and etoposide (Etopophos)], or 
rehab. I would go with tafasitamab 
and lenalidomide. 

AYYAPPAN: Have you had any expe-
rience with that?

RANA: Not yet but I have read articles,  

Roundtable Discussion: Ayyappan 
Breaks Down New and Emerging 
Approaches in DLBCL

A man aged 75 years presented with fever, a 7-lb unintentional weight 
loss, and occasional chest pain. He had medical hypertension that was 
medically controlled; a physical examination showed he appeared tired 
and had a palpable bilateral cervical lymphadenopathy.

A lymph node biopsy was done, and an immunohistochemistry panel showed 
positive results for CD10 and CD20. Fluorescence in situ hybridization 
showed negative results for rearrangements of BCL6, BCL2, and MYC. A 
whole body PET/CT then showed activity in multiple lymph nodes above and 
below the diaphragm (largest node, 3.9 cm) and evidence of subcutaneous 
tissue involvement. An MRI of the brain showed no evidence of lesions. He 
was given a diagnosis of stage IV diffuse large B-cell lymphoma (DLBCL); 
based on the International Prognostic Index, he was high risk with an ECOG 
performance status of 1. 

The patient then received 6 cycles of R-CHOP (rituximab [Rituxan], 
cyclophosphamide, doxorubicin [hydroxydaunomycin], vincristine 
[Vincasar], and prednisone), which was well tolerated. PET at the end 
of treatment showed complete remission; 18 months later, patient 
presented with diffuse lymphadenopathy that was confirmed by  
PET/CT. A biopsy showed relapse of DLBCL, but the patient was 
considered ineligible for transplant due to older age and high risk.

DISCUSSION QUESTIONS
What is your treatment strategy for this patient with relapsed DLBCL?

Laboratory results Results

Lactate dehydrogenase 300 U/L

Hemoglobin 10.8 g/dL

Bilirubin 1.3 mg/dL

Creatinine 1.7 mg/dL

All other values Within normal limits

Platelets Negative
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and it seems like a tolerable regimen. Do you consider age 
when you think about eligibility for chimeric antigen receptor 
[CAR] T-cell therapy?

AYYAPPAN: Yes. What about the eligibility for CAR T? Do you 
refer older patients for CAR T?

RANA: I have, but this gentleman with lymphodeple-
tion—it depends upon the base of disease. It looks like his 
disease progressed rather quickly. The leukapheresis and 
T-cell collection and generation would take 6 to 8 weeks, 
so he might not be an ideal candidate. If he was younger, 
and disease was not progressing that quickly, or at least he 
had some good response to GemOx [gemcitabine (Gemzar) 
and oxaliplatin (Eloxatin)] and rituximab, maybe I would have 
considered GemOx and rituximab as a bridge to CAR T-cell 
[therapy], in that case.

HUSSAIN: You know, our perception [is that] CAR T-cell 
treatment is quite toxic. We don’t have any exposure as 
community oncologists. Most of the time, high-risk or refrac-
tory [DLBCL], I usually send to a higher center: the University 
of Nebraska Medical Center. That’s what I usually do. Now, he 
is 81... is there any age limit for CAR T-cell [therapy]?

AYYAPPAN: No. The oldest patient we have given CAR 
T-cell therapy here is 81….It’s the upper limit for thinking 
about this patient. But I think in published studies, 
they’ve done up to age 83 [years], and maybe in one of 
the papers they did someone who’s 91, from France. 
Recently there was a paper that did a real-world analysis 
of patients who are less than age 65 [years] and greater 
than age 65 [years].1 

If you choose the right patient—there is not much frailty, 
and they have a good support status—I think you could 
still do CAR T-cell [therapy], if they don’t have any comor-
bidities; for example, no chronic kidney disease or heart 
issues. Those are patients I would still try to see if you 
can, even at second or third line, try to look at CAR T. 
Further down the line…it becomes challenging because 
their disease is becoming more stubborn, or they are 
progressing fast. That’s why, if you are thinking about CAR 
T, think about it in earlier lines rather than later because 
[patients] may be fitter, and the disease may be also in a 
better shape at this point.

He completed second-line GemOx plus rituximab, 
with partial response; 5 months later, he presented 
with overt disease progression.

CASE UPDATE

AYYAPPAN: You do the lymphodepleting therapy, and a 
lot of centers have even started doing outpatient CAR T, so 
patients are probably in the hospital for 10 to 14 days, just 
being monitored for cytokine release syndrome or neurotox-
icity. Subsequently, [the patients] have managed to then see 
the outpatient, and sometimes they even try, particularly in 
Iowa where we have a lot of patients traveling from longer 
distances, to comanage with our community oncologists in 
getting transfusions and following up. It comes down to trying 
to get more education in medications. 

But the other thing that comes with it are the long-term 
toxicities that we are learning more about. There are some 
cytopenias and B-cell aplasia that are prolonging, despite 
response, into the first or second year. Then there is the 
risk of COVID-19–related infection and infection compli-
cations that you must keep in mind in patients aged  
73 [years] or older. In a younger patient, maybe that would 
be easier, but in an older patient, that would be a rather chal-
lenging thing to think about. 

MUSHTAQ: Although [the patient] is 79…I would check with 
the CAR T center to see [whether] they have any availability 
for CAR T, and [whether] the patient will qualify. And though 
not 79, I did have a 71-year-old, quite healthy gentleman, 
so I braced him with polatuzumab [Polivy], bendamustine 
[Bendeka], and rituximab. I held the bendamustine until his 
cells were collected, and he was able to get CAR T, so I used 
it, but I haven’t used tafasitamab. So [do] we have to repeat 
the biopsy and confirm they have CD19, or should an initial 
biopsy be good enough?

AYYAPPAN: It depends. At first relapse, you are thinking 
about CAR T, you do not need to check for CD19. But if you 
used some CD19-based therapy it will come to that; like if 
you use tafasitamab or loncastuximab [Zynlonta], and then 
subsequently are thinking about CAR T, then it is important to 
look for CD19 expression. Although, studies have some data 
on, for example, either a few patients got CAR T after loncas-
tuximab, or they did loncastuximab after CAR T.2,3 They were 
mostly checking for CD19 expression, and then they looked 
at the responses, but with my patients I usually try to look for 
a CD19 expression. You can do [this] on the flow. If the flow 
is sometimes inadequate, then they can even send [immuno-
histochemistry] testing and then you can look at the CD19 
expression. There is no specific cutoff like you use for CD30 
or like for c-MYC. As far as the CD19 expression, you can do 

• Can you give CAR T on an outpatient basis?
• What about safety and toxicity with CAR T?

DISCUSSION QUESTIONS

TUMOR TYPEB-CELL LYMPHOMA
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that. The thing about CAR T is that in 30% of the patients, the 
reason CAR T fails is they lose the CD19 expression. That is 
why it would be important that you asked to look for a CD19 
expression and then you use one of these therapies, and are 
thinking about [going] back to one of these therapies again 
down the line, for it to be CAR T.

What about patient preference or logistics? Have you had 
any issues with that? Patients traveling long distances? Any 
patients have any trouble like that, in terms of insurance 
coverage, or logistics?

FAHED: Logistics could be an issue. I think CAR T has been 
studied in patients above the age of 75 [years], and [who 
are] ineligible for stem cell transplant. I think that would be 
a good option at least, to refer them to the center [and] see 
[whether] they are eligible for CAR T. If they are not eligible 
for CAR T, tafasitamab plus lenalidomide is reasonable, and 
therapy with bendamustine, [rituximab] are also reasonable 
options. But I think his best option for long progression-free 
survival and better overall response rate is going to be with 
the CAR T cells.

AYYAPPAN: That’s true, yes. [Regarding] the CAR T, at 
this point in time, [the patient] wouldn’t have qualified with 
the current way that the axi-cel [axicabtagene ciloleucel 
(Yescarta)] has been approved, for the first relapse.4 For the 
second relapse, you could consider it, but [that depends] on 
his performance status and treatment preference. That’s 
what comes into your decision-making. Currently…axi-cel 
is approved at first relapse, and for second only if they are  
relapsed/refractory, or they failed within 12 months of 
initial diagnosis. 

• What’s your experience with combination 
tafasitamab and lenalidomide?

• Have you had any experience of sepsis or 
cytopenias? Or was the combination  
well tolerated?

DISCUSSION QUESTIONS

HINSHAW: I’ve used it and I think it is very well tolerated. 
My patient is in…his second cycle, and so far, no toxicities.

ONWERE: I am using it on a patient with a triple-hit, so 
this is his second month, and he is doing well. He’s had 
good responses. 

HAO: I used it [for] 2 patients recently. My patients 
are similar to the case we just discussed, as they are 
older gentlemen. One is 75, and the other is 79 and has  

relapsed/refractory disease. We used RICE [rituximab, 
ifosfamide, carboplatin, and etoposide] and got a relapse. 
Unfortunately, I didn’t have good experience with tafa-
sitamab and lenalidomide. Both [patients] have severe fatigue 
and cytopenias.

For both [patients], I decreased the dose of lenalidomide 
but I didn’t start with 25 mg, I only started with 15 mg, 
even though their kidney functions were good. I was disap-
pointed. After 1 cycle, they both went to hospice. They just 
couldn’t tolerate it. For one patient, I only gave him tafa-
sitamab. I was just hopeful it would stabilize the condition 
and I would add the lenalidomide back. It is just the cyto-
penias. It’s very severe fatigue. The patients both had poor 
performance status. 

AYYAPPAN: Did they have bulky disease?

HAO: Both had bulky disease. I think one part is probably 
just the refractory disease, the progression of the disease.

AYYAPPAN: I used to start with 15 mg or 20 mg, although the 
study will look, this time, at 25 mg [L-MIND, NCT02399085].5 
They are older patients, and…even in myeloma you wouldn’t 
go with a higher dose in an elderly patient. You would start at 
a lower dose. Similarly for lymphoma, [you wan to go with] a 
little more conservative dose because I would want to keep 
them on therapy, rather than giving them a higher dose and 
them coming off therapy because of fatigue or cytopenias. 
I would start at a reasonable dose of 15 mg or 20 mg that 
they could tolerate. The other thing I have seen issues with 
is patients coming in weekly for the infusion of tafasitamab. 
Some of my patients would prefer to go with the others, the 
polatuzumab, the loncastuximab, just because of the weekly 
infusions. They would hate to come in for that. 

I don’t know [whether anyone else has] had any issues, 
or discussions with your patients, in terms of the infusions, 
but the fatigue is mostly related to lenalidomide and the 
cytopenias [From the Data5]. Once they are through the 
lenalidomide phase—and I have not had any patients up 
to that 1-year mark—you can drop the lenalidomide and 
just continue the tafasitamab. I have mostly had patients 
getting up to the 7-[month] or 8-month mark, and then 
they progressed, not tolerating it, and stopped therapy. 
So far, I haven’t had any patient get to the 1-year mark, 
but I have a couple of colleagues who have had them, post 
CAR T, try tafasitamab and lenalidomide, then take them 
to allo-transplant, and got them into remission. So there 
have been a couple of success cases.

 
SORIANO: From the 3 different regimens, my initial thought 
would be, it seems the most effective is the tafasitamab and  
lenalidomide combination, with the longer response.  
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The part that I still struggle with is the length of having both 
drugs for 28 cycles before taking off the lenalidomide. I’m 
not sure anyone would be able to handle that.

AYYAPPAN: Twelve cycles, yes.

SORIANO: Yes, the combination of that. And the ques-
tion would be, which CD19 [targeting therapy] do you 
pick? Because they haven’t been compared to see which 
is more effective. The loncastuximab data [also] seem like 
the poorer-prognostic patients, double-[hit] and triple-hit 
transformed patients.2 So, I’m curious to see how that one 
would work, in just a general refractory population. 

FAHED: Well, all options are on the table. All are reason-
able. At one point, probably all will be useful. I have experi-
ence with all, so if I must pick, I will go with the tafasitamab 
and lenalidomide. Then upon disease progression I would 
switch to something different.

AYYAPPAN: Still, it comes down to truly looking at the 
patient, and like I have mentioned, sometimes a weekly 
infusion doesn’t go well with some patients—I think Dr Hao 
had patients with issues of fatigue and cytopenia. If some 
patients do not tolerate one of them, then you may have to 
switch around to the other one.

But you have seen the data, that tafasitamab/lenalido-
mide has a durable response, at least at this point.5,6 The 
loncastuximab, also, is not too bad in terms of the patients 
who go into complete response [CR] that tend to remain in 
long-term response [LOTIS-2, NCT03589469].2 Then you 
can think about it more for your high-grade lymphoma, or 
transformed disease, those kinds of patients. 

I think as we try to use more of these agents, and get 
more comfortable, you will be able to cycle between them 
and feel what would be the right regimen to go for. But, like 
I mentioned, I would try to order CD19 if you are thinking 

about CAR T, at least. Then, we have a lot more coming, like 
the bispecifics and other things too. 

There will be a lot more in our discussions in the next few 
years, trying to see which is the better one, when to use the 
right one. And I think the bispecifics, unlike CAR T, might 
be something that the community oncologists will be able 
to administer. Because initially, [rituximab] came, and it 
was probably in the larger centers, and then eventually did 
come down to the community oncologists who could use 
it. Similarly, I feel that bispecifics, sometime down the line, 
might be something you will be using as well. There will be 
a lot more discussions on which will be the right regimens, 
and which way to go. 

HINSHAW: That’s the million-dollar question: How do 
you sequence these regimens? It seems like everybody 
is favoring the tafasitamab and the lenalidomide. My 
concern is that, for example, if patients have a good 
response and then progress, it’s kind of hard at that 
point…to put them back on chemotherapy, the benda-
mustine and [rituximab], and polatuzumab.

The reason I like this regimen, and the patients that 
I have [who] progressed on second-line treatment, is 
because it is a kind of chemotherapy-free regimen 
for somebody who doesn’t have a great performance 
status. But I think that upon progression, the perfor-
mance status will be even more poor, and it is hard to 
go back to a chemotherapy-based regimen. How do you 
sequence these?

AYYAPPAN: Mainly I look at the fitness, and the age, 
and what does the patient want? Even if the patient is 
75 to 80 years of age, I will see [whether] they are still a  
CAR T candidate. If they are not then I would probably 
go with one of these, tafasitamab/lenalidomide, because 
of the durability of response that you may get with 
either tafasitamab/lenalidomide or the loncastuximab. 

The most common nonhematologic grade 1-2 adverse events (AEs) included fatigue (15%), 
diarrhea (32%), cough (21%), pyrexia (20%), peripheral edema (22%), urinary tract infection (11%), 
and decreased appetite (20%) in patients in the phase 2 L-MIND (NCT02399085) study given 
tafasitamab plus lenalidomide.5 Overall, serious AEs occurred in 51% of patients, with the most 
common serious AEs being pneumonia (6%), febrile neutropenia (6%), pulmonary embolism (4%), 
bronchitis (2%), atrial fibrillation (2%), and congestive cardiac failure (2%). Of the serious AEs, those 
suspected to be treatment-related occurred in 19% of patients, which were primarily infections. 
Twelve percent of patients discontinued the combination therapy because of AEs.

FROM THE DATA

TUMOR TYPEB-CELL LYMPHOMA
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I see a lot of referrals too. Tafasitamab/lenalidomide 
or loncastuximab can be easily given by the referring 
community oncologist as well, so that is why I prefer 
one of these regimens to go with. GemOx is also some-
thing that patients 80 and older might still tolerate, 
which we have been using as well. I could still, at first 
relapse, use one of these options. Then at second 
relapse, I would go with one of these novel options, the  
tafasitamab/lenalidomide, or the bendamustine/ritux-
imab [BR] with polatuzumab. 

Even with a performance status of 2, I have treated a 
few patients with BR/polatuzumab, and they have toler-
ated it. It is not as bad as R-GemOx or RICE. Although 
you could always cut down the day-2 bendamustine and 
do a dose like day 1 of bendamustine, and hope the effi-
cacy comes from your polatuzumab, because that still 
has a chemotherapy payload in it. 

You can always cut down the day-2 bendamustine 
in the elderly age group, who are particularly sensi-
tive. You could do a day-1 bendamustine and do the  
polatuzumab/rituximab. Again, the idea in the discussion 
should be that this is not with a curative intent. You are 
doing more of a palliative intent, at that time, and you are 
not going with a CAR T or autotransplant in that phase. 
As you know, the durability of the response is only about  
9 or 10 months before they progress. So, unless they go 

to CR, then you are likely to use the tafasitamab or the 
loncastuximab, and they are likely to stay in remission, 
and that may be mostly your younger patients. n
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Inc. at 1-833-FOTIVDA (1-833-368-4832) or FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch. 

Please see the brief summary of the Prescribing Information for FOTIVDA® 
(tivozanib) on the following pages.
References: 1. Atkins MB, et al. Long-term PFS from TIVO-3: tivozanib (TIVO) vs sorafenib (SOR) 
in relapsed/refractory (R/R) advanced RCC. Poster presented at ASCO GU, Feb 2022. 2. Rini BI, 
et al. Tivozanib versus sorafenib in patients with advanced renal cell carcinoma (TIVO-3): 
a phase 3, multicentre, randomised, controlled, open-label study. Lancet Oncol. 2020;21(1):
95-104. 3. FOTIVDA (tivozanib) [package insert]. Boston, MA: AVEO Pharmaceuticals, Inc, March 
2021. 4. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology 
(NCCN® Guidelines) for Kidney Cancer. V.2.2023. © National Comprehensive Cancer Network, 
Inc. 2022. All rights reserved. Accessed August 4, 2022. To view the most recent and complete 
version of the guideline, go online to NCCN.org. 
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* Open-label, multicenter study in North America and the European Union. Primary endpoint: 
PFS assessed by blinded independent review committee. Secondary endpoint: ORR (defi ned as 
CR+PR), DOR, OS, tolerability, and safety.

† Median PFS: 5.6 months with FOTIVDA vs 3.9 months with sorafenib HR=0.73 [95% CI: 0.56, 
0.95], P=0.02)
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•  LT-PFS data is based on exploratory analysis of investigator-assessed PFS, with a study start date of May 2016 and a data 
cutoff of May 24, 2021  

•  Investigator-assessed PFS analysis upon extended follow-up was consistent with the independent review committee (IRC) 
PFS analysis, which was the primary endpoint for TIVO-3  

•  The safety profi le of FOTIVDA was consistent with the full Prescribing Information 
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•  Most common ARs (≥20%): fatigue, hypertension, diarrhea, decreased appetite, nausea, dysphonia, hypothyroidism, cough, 
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NCCN
National Comprehensive Cancer Network® (NCCN®)

Tivozanib (FOTIVDA) is an NCCN Category 1 recommended option 
in relapse or stage IV ccRCC following ≥2 prior systemic therapies4

Category 1: Based upon high-level evidence, this is uniform NCCN consensus that the intervention is appropriate

NCCN makes no warranties of any kind whatsoever regarding their content, use, or application and disclaims any responsibility for their application or use in any way.

ccRCC=clear cell renal cell carcinoma; CR=complete response; DOR=duration of response; LT-PFS=long-term progression-free survival; PFS=progression-free survival; PR=partial 
response; ORR=overall response rate; RCC=renal cell carcinoma.

(tivozanib) capsules

INDICATIONS
FOTIVDA is indicated for the treatment of adult patients with relapsed or refractory advanced renal cell carcinoma (RCC) following two or more prior 
systemic therapies.

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Hypertension and Hypertensive Crisis: Hypertension was reported in 45% 
of FOTIVDA-treated patients with 22% of the events ≥Grade 3. Hypertensive 
crises were reported in 0.8% of patients. Do not initiate FOTIVDA in patients 
with uncontrolled hypertension. Monitor for hypertension and treat as 
needed. Reduce the FOTIVDA dose for persistent hypertension not 
controlled by anti-hypertensive medications. Discontinue FOTIVDA for severe
hypertension that cannot be controlled with anti-hypertensive
therapy or for hypertensive crisis. 
Cardiac Failure: Cardiac failures were reported in 1.6% of FOTIVDA-treated 
patients, with 1% of events reported as ≥Grade 3; 0.6% of events were fatal. 
Monitor for signs or symptoms of cardiac failure throughout treatment with 
FOTIVDA. Manage with dose interruption, dose reduction, or discontinuation.
Cardiac Ischemia and Arterial Thromboembolic Events: Cardiac ischemia in 
FOTIVDA-treated patients were reported in 3.2%; 0.4% of events were fatal. 
Arterial thromboembolic events were reported in 2.0% of FOTIVDA-treated 
patients, including death due to ischemic stroke (0.1%). Closely monitor 
patients who are at risk for, or who have a history of these events. Discontinue 
FOTIVDA in patients who develop severe arterial thromboembolic events, such 
as myocardial infarction and stroke.
Venous Thrombotic Events: Venous thromboembolic events were reported in 
2.4% of FOTIVDA-treated patients, including 0.3% fatal events. Closely monitor 
patients who are at increased risk for these events. Discontinue FOTIVDA in 
patients who develop serious venous thromboembolic events.
Hemorrhagic Events: Hemorrhagic events were reported in 11% of FOTIVDA- 
treated patients; 0.2% of events were fatal. FOTIVDA should be used with 
caution in patients who are at risk for or who have a history of bleeding.

Proteinuria: Proteinuria was reported in 8% of FOTIVDA-treated patients, 
with 2% Grade 3. Monitor throughout treatment with FOTIVDA. For moderate 
to severe proteinuria, reduce the dose or interrupt treatment with FOTIVDA. 
Discontinue FOTIVDA in patients who develop nephrotic syndrome.
Thyroid Dysfunction: Thyroid dysfunction events were reported in 11% of 
FOTIVDA-treated patients, with 0.3% of events reported as ≥Grade 3. Monitor 
thyroid function before initiation and throughout treatment with FOTIVDA.
Wound Healing Complications: Withhold FOTIVDA for at least 24 days prior 
to elective surgery. Do not administer FOTIVDA for at least 2 weeks after 
major surgery and until adequate wound healing is observed. The safety of 
resumption of FOTIVDA after resolution of wound healing complications has 
not been established.
Reversible Posterior Leukoencephalopathy Syndrome (RPLS): RPLS, a 
syndrome of subcortical vasogenic edema diagnosed by MRI, can occur with 
FOTIVDA. Evaluate for RPLS in patients presenting with seizures, headache, 
visual disturbances, confusion, or altered mental function. Discontinue 
FOTIVDA if signs or symptoms of RPLS occur. 
Embryo-fetal Toxicity: FOTIVDA can cause fetal harm. Advise patients of the 
potential risk to a fetus, to avoid becoming pregnant and to use contraception 
during treatment and for one month after the last dose of FOTIVDA. Advise males 
with female partners of reproductive potential to use effective contraception 
during treatment and for one month after the last dose of FOTIVDA.
Allergic Reaction to Tartrazine: FOTIVDA 0.89 mg capsule contains FD&C Yellow No. 
5 (tartrazine) as an imprint ink which may cause allergic-type reactions (including 
bronchial asthma) in certain susceptible patients.

ADVERSE REACTIONS
The most commonly reported (≥20%) adverse reactions were: fatigue/
asthenia, hypertension, diarrhea, decreased appetite, nausea, dysphonia, 
hypothyroidism, cough, and stomatitis. Serious adverse reactions reported in 
>2% of patients included bleeding (3.5%), venous thromboembolism (3.5%), 
arterial thromboembolism (2.9%), acute kidney injury (2.3%), and hepatobiliary 
disorders (2.3%). 
DRUG INTERACTIONS
Strong CYP3A4 Inducers: Avoid coadministration of FOTIVDA with strong 
CYP3A4 inducers.
USE IN SPECIFIC POPULATIONS
Lactation: Advise women not to breastfeed during FOTIVDA treatment and for 
at least 1 month after the last dose.
Renal Impairment: The recommended dosage for patients with end-stage 
renal disease has not been established.

Hepatic Impairment: Reduce the FOTIVDA dose for patients with moderate 
hepatic impairment. The recommended dosage in patients with severe hepatic 
impairment has not been established. 

To report SUSPECTED ADVERSE REACTIONS, contact AVEO Pharmaceuticals, 
Inc. at 1-833-FOTIVDA (1-833-368-4832) or FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch. 

Please see the brief summary of the Prescribing Information for FOTIVDA® 
(tivozanib) on the following pages.
References: 1. Atkins MB, et al. Long-term PFS from TIVO-3: tivozanib (TIVO) vs sorafenib (SOR) 
in relapsed/refractory (R/R) advanced RCC. Poster presented at ASCO GU, Feb 2022. 2. Rini BI, 
et al. Tivozanib versus sorafenib in patients with advanced renal cell carcinoma (TIVO-3): 
a phase 3, multicentre, randomised, controlled, open-label study. Lancet Oncol. 2020;21(1):
95-104. 3. FOTIVDA (tivozanib) [package insert]. Boston, MA: AVEO Pharmaceuticals, Inc, March 
2021. 4. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology 
(NCCN® Guidelines) for Kidney Cancer. V.2.2023. © National Comprehensive Cancer Network, 
Inc. 2022. All rights reserved. Accessed August 4, 2022. To view the most recent and complete 
version of the guideline, go online to NCCN.org. 
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FOTIVDA® (tivozanib) capsules
BRIEF SUMMARY OF PRESCRIBING INFORMATION
PLEASE SEE THE FOTIVDA PACKAGE INSERT FOR 
FULL PRESCRIBING INFORMATION.

INITIAL U.S. APPROVAL: 2021
1 INDICATIONS AND USAGE 
FOTIVDA is indicated for the treatment of patients with 
relapsed or refractory advanced renal cell carcinoma 
(RCC) following two or more prior systemic therapies.

4 CONTRAINDICATIONS
None. 

5 WARNINGS AND PRECAUTIONS
5.1 Hypertension and Hypertensive Crisis
Hypertension occurred in 45% of patients treated with 
FOTIVDA, with 22% of the events ≥Grade 3. Hypertensive 
crises occurred in 0.8% of patients.

Blood pressure should be well-controlled prior to  
initiating FOTIVDA. Patients should be monitored  
for hypertension and treated as needed with standard 
anti-hypertensive therapy. In the case of persistent 
hypertension despite use of anti-hypertensive  
medications, reduce the FOTIVDA dose. Discontinue 
FOTIVDA if hypertension is severe and persistent  
despite anti-hypertensive therapy and dose reduction 
of FOTIVDA, and discontinuation should be considered 
if there is evidence of hypertensive crisis. If FOTIVDA  
is interrupted, patients receiving antihypertensive 
medications should be monitored for hypotension.

5.2 Cardiac Failure
FOTIVDA can cause serious, sometimes fatal, cardiac 
failure. Cardiac failure in FOTIVDA-treated patients 
occurred in 1.6%, with 1% of events ≥Grade 3, and 0.6%  
of events were fatal. FOTIVDA has not been studied 
in patients with symptomatic cardiac failure within 
the preceding 6 months before FOTIVDA treatment 
initiation. Periodically monitor patients for symptoms 
of cardiac failure throughout treatment with FOTIVDA. 
Management of cardiac failure events may require 
interruption, dose reduction, or permanent  
discontinuation of FOTIVDA therapy.

5.3 Cardiac Ischemia and Arterial Thromboembolic Events
FOTIVDA can cause serious, sometimes fatal, cardiac 
ischemia and arterial thromboembolic events. Cardiac 
ischemia in FOTIVDA-treated patients occurred in 3.2%, 
with 1.5% of events >Grade 3, and 0.4% of events were 
fatal. Arterial thromboembolic events were reported in 
2% of FOTIVDA-treated patients, including death due to 
ischemic stroke (0.1%).
FOTIVDA has not been studied in patients who had 
an arterial thrombotic event, myocardial infarction, 
or unstable angina within the preceding 6 months 
before FOTIVDA treatment initiation. Closely monitor 
patients who are at risk for, or who have a history of 
these events (such as myocardial infarction and stroke), 
during treatment with FOTIVDA. Discontinue FOTIVDA 
in patients who develop any severe or life-threatening 
arterial thromboembolic event.

5.4 Venous Thromboembolic Events
FOTIVDA can cause serious, sometimes fatal, venous  
thromboembolic events. Venous thromboembolic 
events occurred in 2.4% of patients treated with  
FOTIVDA, including death (0.3%). Closely monitor  
patients who are at risk for, or who have a history of  
these events during treatment with FOTIVDA.  
Discontinue FOTIVDA in patients who develop any  
severe or life-threatening venous thromboembolic event.

5.5 Hemorrhagic Events
FOTIVDA can cause serious, sometimes fatal,  
hemorrhagic events. Hemorrhagic events occurred in 
11% of patients treated with FOTIVDA, including death 
(0.2%). FOTIVDA has not been studied in patients with 
significant bleeding within the preceding 6 months 
before FOTIVDA treatment initiation. Closely monitor 
patients who are at risk for or who have a history  
of bleeding during treatment with FOTIVDA.  
Discontinue FOTIVDA in patients who develop severe or 
life-threatening hemorrhagic events.

5.6 Proteinuria
FOTIVDA can cause proteinuria. Proteinuria occurred 
in 8% of FOTIVDA-treated patients with 2% of events 
Grade 3. Of the patients who developed proteinuria, 
3/81 (3.7%) had acute kidney injury either concurrently 
or later during treatment. Monitor patients for  
proteinuria before initiation of, and periodically 
throughout, treatment with FOTIVDA. For patients who 
develop moderate to severe proteinuria, reduce the 
dose or interrupt FOTIVDA treatment. Discontinue  
FOTIVDA in patients who develop nephrotic syndrome.

5.7 Thyroid Dysfunction
FOTIVDA can cause thyroid dysfunction. Thyroid  
dysfunction events in FOTIVDA-treated patients  
occurred in 11%, with 0.3% Grade 3 or 4 events.  
Hypothyroidism was reported in 8% of patients and  
hyperthyroidism was reported in 1% of patients.  
Monitor thyroid function before initiation of, and  
periodically throughout, treatment with FOTIVDA.  
Treat hypothyroidism and hyperthyroidism to  
maintain euthyroid state before and during treatment 
with FOTIVDA.

5.8 Risk of Impaired Wound Healing
Impaired wound healing can occur in patients who  
receive drugs that inhibit the vascular endothelial 
growth factor (VEGF) signaling pathway, such as  
FOTIVDA. Therefore, FOTIVDA has the potential to  
adversely affect wound healing. Withhold FOTIVDA  
for at least 24 days prior to elective surgery. Do not  
administer for at least 2 weeks following major  
surgery and until adequate wound healing. The safety  
of resumption of FOTIVDA after resolution of wound 
healing complications has not been established.

5.9 Reversible Posterior Leukoencephalopathy Syn-
drome
Reversible posterior leukoencephalopathy syndrome 
(RPLS), a syndrome of subcortical vasogenic edema 
diagnosed by MRI, can occur with FOTIVDA. Perform 
an evaluation for RPLS in any patient presenting with 
seizures, headache, visual disturbances, confusion, 
or altered mental function. Discontinue FOTIVDA in 
patients who develop RPLS.

5.10 Embryo-Fetal Toxicity
Based on findings from animal studies and its  
mechanism of action, FOTIVDA can cause fetal  
harm when administered to a pregnant woman.  
In embryo-fetal developmental studies, oral  
administration of tivozanib to pregnant animals during 
the period of organogenesis caused maternal toxicity, 
fetal malformations and embryo-fetal death at doses 
below the maximum recommended clinical dose on  
a mg/m2 basis. 

5.11 Allergic Reactions to Tartrazine  
(FD&C Yellow No. 5)
FOTIVDA 0.89 mg capsule contains FD&C Yellow  
No. 5 (tartrazine) as an imprint ink which may cause 
allergic-type reactions (including bronchial asthma)  
in certain susceptible patients.

6 ADVERSE REACTIONS
The following clinically significant adverse reactions  
are also described elsewhere in the labeling:  
Hypertension and Hypertensive Crisis, Cardiac Failure, 
Cardiac Ischemia and Arterial Thromboembolic Events, 
Venous Thromboembolic Events, Hemorrhagic Events, 
Proteinuria, Thyroid Dysfunction, Risk of Impaired 
Wound Healing, Reversible Posterior  
Leukoencephalopathy Syndrome (RPLS).

6.1 Clinical Trial Experience
The pooled safety population described in WARNINGS 
AND PRECAUTIONS reflect exposure to FOTIVDA  
administered at 1.34 mg orally once daily with or without 
food for 21 days on treatment followed by 7 days off  
treatment for a 28-day cycle in 1008 patients with 
advanced RCC in TIVO-3 and five other monotherapy 
studies. Among 1008 patients who received  
FOTIVDA, 52% were exposed for 6 months or longer and 
34% were exposed for greater than one year. 
Relapsed or Refractory Advanced RCC Following Two or 
More Prior Systemic Therapies
The safety of FOTIVDA was evaluated in TIVO-3, a 
randomized, open-label trial in 350 patients with  
relapsed or refractory advanced RCC who received 2 or 
3 prior systemic treatments.  Patients were randomized 
(1:1) to receive FOTIVDA 1.34 mg orally once daily for 21 
days on treatment followed by 7 days off treatment for  
a 28-day cycle, or to receive sorafenib 400 mg orally twice 
a day continuously until disease progression or  
unacceptable toxicity. Among patients who received 
FOTIVDA, 53% were exposed for 6 months or longer and 
31% were exposed for greater than one year.  
Serious adverse reactions occurred in 45% of patients 
who received FOTIVDA. Serious adverse reactions in  
>2% of patients included bleeding (3.5%), venous  
thromboembolism (3.5%), arterial thromboembolism 
(2.9%), acute kidney injury (2.3%), and hepatobiliary 
disorders (2.3%). Fatal adverse reactions occurred in 8% of 
patients who received FOTIVDA, including pneumonia 
(1.7%), hepatobiliary disorders (1.2%), respiratory failure 
(1.2%), myocardial infarction (0.6%), cerebrovascular  
accident (0.6%), and subdural hematoma (0.6%).

Adverse  
Reaction

FOTIVDA 
(n = 173)

Sorafenib 
(n = 170)

All  
Grades

(%)

Grades  
3 OR 4

(%)

All  
Grades

(%)

Grades  
3 OR 4

(%)

Any 99 67 100 72

General

Fatigue* 67 13 48 12

Vascular 

Hypertension† 44 24 31 17

Bleeding‡ 17 3 12 1

Gastrointestinal 

Diarrhea§ 43 2 54 11

Nausea 30 0 18 4

Stomatitis 21 2 23 2

Vomiting 18 1 17 2

Metabolism and nutrition

Decreased appetite 39 5 30 4

Respiratory, thoracic, and mediastinal

Dysphonia 27 1 9 0

Cough 22 0 15 1

Dyspnea 15 3 11 1

Endocrine

Hypothyroidism¶ 24 1 11 0

Musculoskeletal

Back pain 19 2 16 2

Skin and subcutaneous tissue disorders

Rash# 18 1 52 15

Palmar-plantar 
erythrodysesthesia  
syndrome

16 1 41 17

Investigations

Weight 
decreased 17 3 22 3

Permanent discontinuation of FOTIVDA due to an  
adverse reaction occurred in 21% of patients. Adverse  
reactions which resulted in permanent discontinuation 
of FOTIVDA in >2 patients included hepatobiliary  
disorders, fatigue, and pneumonia. Dosage interruptions 
of FOTIVDA due to an adverse reaction occurred in  
48% of patients. Adverse reactions which required  
dosage interruption in >5% of patients included fatigue, 
hypertension, decreased appetite, and nausea. Dose 
reductions of FOTIVDA due to an adverse reaction 
occurred in 24% of patients. Adverse reactions which 
required dose reductions in >3% of patients included 
fatigue, diarrhea, and decreased appetite.
The most common (≥20%) adverse reactions were  
fatigue, hypertension, diarrhea, decreased appetite,  
nausea, dysphonia, hypothyroidism, cough, and  
stomatitis, and the most common Grade 3 or 4  
laboratory abnormalities (≥5%) were sodium  
decreased, lipase increased, and phosphate decreased.
Table 2 summarizes the adverse reactions in TIVO-3.

Table 2. Adverse Reactions (≥15%) in Patients Who  
Received FOTIVDA in TIVO-3

*Includes fatigue and asthenia
†Includes hypertension, blood pressure increased, hypertensive crisis
‡ Includes hematuria, epistaxis, hemoptysis, hematoma, rectal  
hemorrhage, vaginal hemorrhage, contusion, gastrointestinal  
hemorrhage, hematochezia, intraocular hematoma, melena,  
metrorrhagia, pulmonary hemorrhage, subdural hematoma,  
gingival bleeding, hematemesis, hemorrhage intracranial,  
hemorrhoidal hemorrhage, splinter hemorrhages

§Includes diarrhea and frequent bowel movements
¶ Includes hypothyroidism, blood thyroid stimulating hormone increased,  
tri-iodothyronine decreased, tri-iodothyronine free decreased

# Includes dermatitis, dermatitis acneiform, dermatitis contact, drug 
eruption, eczema, eczema nummular, erythema, erythema multiforme, 
photosensitivity reaction, pruritus, psoriasis, rash, rash erythematous,  
rash generalized, rash macular, rash maculo-papular, rash morbilliform, 
rash pruritic, seborrheic dermatitis, skin exfoliation, skin irritation, skin 
lesion, swelling face, toxic skin eruption, urticaria
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Clinically relevant adverse reactions in <15% of patients  
who received FOTIVDA included proteinuria, venous  
thromboembolism, arterial thromboembolism,  
hyperthyroidism, hepatobiliary disorders, osteonecrosis,  
cardiac failure, and delirium. 
Table 3 summarizes the laboratory abnormalities in 
TIVO-3.
Table 3. Select Laboratory Abnormalities (≥10%) That  
Worsened from Baseline in Patients with Advanced 
RCC Who Received FOTIVDA

Laboratory  
Abnormality

FOTIVDA1 
(n = 173)

Sorafenib1 
(n = 170)

All  
Grades

(%)

Grades  
3 OR 4

(%)

All  
Grades

(%)

Grades  
3 OR 4

(%)

Hematology 

Lymphocytes decreased 25 5 42 6

Hemoglobin increased 19 0 8 0

Platelets decreased 19 0 18 1

Hemoglobin decreased 16 1 27 4

Chemistry

Creatinine 50 0 37 1

Glucose increased 50 3 40 0

Phosphate decreased 38 5 63 31

Sodium decreased 36 9 30 11

Lipase increased 32 9 36 10

ALT increased 30 4 29 2

Alkaline phosphatase  
increased 30 4 32 2

AST increased 28 1 31 2

Potassium increased 26 3 23 0

Magnesium decreased 26 0 23 1

Amylase increased 23 2 28 3

Calcium increased 15 2 7 2

Bilirubin increased 11 3 11 0

Coagulation

Activated partial  
thromboplastin time  
prolonged

26 1 18 0

7 DRUG INTERACTIONS
Avoid concomitant use of strong CYP3A inducers with 
FOTIVDA.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on findings in animal studies and its  
mechanism of action, FOTIVDA can cause fetal harm 
when administered to a pregnant woman. There are  
no available data on FOTIVDA use in pregnant woman  
to inform the drug-associated risk. In embryo-fetal  
developmental studies, oral administration of  
tivozanib to pregnant animals during the period of  
organogenesis caused maternal toxicity, fetal  
malformations and embryo-fetal death at doses  
below the maximum recommended clinical dose on a 
mg/m2 basis. Advise pregnant woman of the potential 
risk to a fetus. 
Animal data
In an embryo-fetal developmental study in pregnant 
rats, daily oral administration of tivozanib at doses ≥0.03 
mg/kg/day (0.2 times the maximum recommended 
clinical dose on a mg/m2 basis) during the period of or-
ganogenesis resulted in maternal toxicity, increases  
in early and late resorptions, and an increase in fetal 
external malformations (body edema, short/kinked tail), 
and skeletal developmental delays.

In an embryo-fetal developmental study in pregnant 
rabbits, daily oral administration of tivozanib at 1 mg/kg/
day (14.5 times the maximum recommended clinical 
dose on a mg/m2 basis) during the period of  
organogenesis resulted in fetal malformations 
including ventricular septal defects and major vessel 
anomalies. No maternal toxicity was reported at doses 
up to 1 mg/kg/day.

8.2 Lactation
Risk Summary: There are no data on the presence of 
tivozanib in human milk, or the effects of tivozanib on 
the breastfed child, or on milk production. Because  
of the potential for serious adverse reactions in a 
breastfed child, advise a lactating woman not to  
breastfeed during treatment with FOTIVDA and for  
one month after the last dose.

8.3 Females and Males of Reproductive Potential
FOTIVDA can cause fetal harm when administered to a  
pregnant woman.
Pregnancy Testing: Verify pregnancy status of females 
of reproductive potential prior to starting treatment 
with FOTIVDA.
Contraception: Advise females of reproductive potential 
to use effective contraception during treatment with 
FOTIVDA and for one month after the last dose. Advise 
males with female partners of reproductive potential  
to use effective contraception during treatment with 
FOTIVDA and for one month after the last dose.
Infertility: Based on findings in animal studies,  
FOTIVDA can impair fertility in females and males of 
reproductive potential.

8.4 Pediatric Use
The safety and effectiveness of FOTIVDA in pediatric 
patients have not been established.

8.5 Geriatric Use
Of the 1008 patients with advanced RCC treated with 
FOTIVDA, 29% were ≥65 years of age and 4% were  
≥75 years of age. No overall differences in safety were 
observed between patients ≥65 versus <65 years of age. 
Of the 175 patients with advanced RCC following two or 
more prior systemic therapies randomized to FOTIVDA, 
44% were ≥65 years of age and 9% were ≥75 of age. 
No overall differences in effectiveness were observed 
between patients ≥65 versus <65 years of age.

8.6 Renal Impairment
No dosage modification is recommended for patients  
with mild to severe renal impairment (creatinine  
clearance [CLcr] 15-89 mL/min, estimated by  
Cockcroft-Gault). The recommended dosage for patients 
with end-stage renal disease has not been established.

8.7 Hepatic Impairment
Reduce the dosage when administering FOTIVDA in 
patients with moderate (total bilirubin greater than  
1.5 to 3 times ULN with any AST) hepatic impairment. 
No dosage modification is recommended for patients 
with mild (total bilirubin less than or equal to ULN with 
AST greater than ULN or total bilirubin greater than 
1 to 1.5 times ULN with any AST) hepatic impairment. 
The recommended dosage of FOTIVDA in patients with 
severe (total bilirubin greater than 3 to 10 times ULN with 
any AST) hepatic impairment has not been established.

10 OVERDOSAGE
Overdosage with FOTIVDA can cause severe  
hypertension and hypertensive crisis that may result 
in death.
During clinical studies, three patients inadvertently 
received doses ≥2.68 mg (≥2 times the recommended 
dose) of FOTIVDA. One patient who received two daily 
doses of 8.9 mg of FOTIVDA experienced hypertensive 
crisis with severe hypertensive retinopathy; a second 
patient who received three doses of 1.34 mg in one day 
experienced fatal uncontrolled hypertension; and a third 
patient who received two doses of 1.34 mg FOTIVDA in 
one day experienced persistent hypertension lasting 
over 5 days. There is no specific treatment or antidote 
for FOTIVDA overdose. In cases of suspected overdose, 
withhold FOTIVDA, closely monitor patients for  
hypertension and hypertensive crisis and other  
potential adverse reactions. Immediately manage  
signs or symptoms of hypertension and provide other  
supportive care as clinically indicated.

17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA approved patient 
labeling (PATIENT INFORMATION).
Hypertension and Hypertensive Crisis: Inform patients 
that hypertension or hypertensive crisis may occur 
during FOTIVDA treatment. Advise patients to undergo 
routine blood pressure monitoring and to contact their 
healthcare provider if blood pressure is elevated. Advise 
patients that if they experience signs or symptoms of 
hypertension to immediately contact their health care 
provider.
Cardiac Failure: Advise patients to immediately contact  
their healthcare provider if they develop symptoms of  
cardiac failure.
Cardiac Ischemia and Arterial Thromboembolic Events:  
Inform patients that arterial thromboembolic events 
(including fatal outcomes) may occur during FOTIVDA 
treatment. Advise patients to immediately contact 
their health care provider if new onset of chest  
discomfort, sudden weakness, or other events  
suggestive of a thrombotic event occurs.
Venous Thromboembolic Events: Advise patients to 
immediately contact their healthcare provider if they  
develop symptoms of dyspnea or localized limb edema.
Hemorrhagic Events: Instruct patients to contact  
their healthcare provider to seek immediate medical 
attention for signs or symptoms of unusual bleeding  
or hemorrhage.
Risk of Impaired Wound Healing: Inform patients  
that FOTIVDA may impair wound healing. Advise 
patients that temporary interruption of FOTIVDA is 
recommended prior to elective surgery. Advise patients 
to contact their healthcare provider before any planned 
surgeries, including dental surgery.
Reverse Posterior Leukoencephalopathy Syndrome:  
Inform patients that RPLS may occur during FOTIVDA  
treatment.  Advise patients to immediately contact their 
health care provider in the event of seizures, headaches, 
visual disturbances, confusion, or difficulty thinking.
Overdosage: Instruct patients to contact their healthcare  
provider immediately if they inadvertently take too much 
FOTIVDA.
Embryo-Fetal Toxicity: Advise females of reproductive  
potential of the potential risk to a fetus. Advise patients  
to inform their healthcare provider of a known or 
suspected pregnancy.  Advise females of reproductive 
potential to use effective contraception during  
treatment with FOTIVDA and for one month after the 
last dose. Advise male patients with female partners of 
reproductive potential to use effective contraception 
during treatment with FOTIVDA and for one month after 
the last dose. 
Lactation: Advise women not to breastfeed during 
treatment with FOTIVDA and for one month after the 
last dose.
Infertility: Advise males and females of reproductive 
potential that FOTIVDA can impair fertility.
Allergic Reactions to Tartrazine (FD&C Yellow No. 5): 
FOTIVDA 0.89 mg capsule contains FD&C Yellow 
No. 5 (tartrazine) as an imprint ink which may cause 
allergic-type reactions (including bronchial asthma) in 
certain susceptible patients.
Other Common Events: Advise patients that other  
adverse reactions with FOTIVDA treatment may  
include diarrhea, vomiting, dysphonia (hoarseness  
of voice), fatigue, asthenia and stomatitis (sores in the 
mouth), and cough. 
Important Administration Information: Instruct patient 
if a dose of FOTIVDA is missed, the next dose should be 
taken at the regularly scheduled time. Do not take two 
doses in the same day.
Drug Interactions: Advise patients to inform their 
healthcare provider of all concomitant medications, 
vitamins, or dietary and herbal supplements.

This brief summary is based on the FOTIVDA  
Prescribing Information issued 03/2021

FOTIVDA is a registered trademark of AVEO Pharmaceuticals, Inc.     © 2021 AVEO Pharmaceuticals, Inc.     All rights reserved.     CORP-FOT-00100     04/2021

1  The denominator used to calculate the rate varied from 139 to 171  
based on the number of patients with a baseline value and at least  
one post-treatment value. 
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FOTIVDA® (tivozanib) capsules
BRIEF SUMMARY OF PRESCRIBING INFORMATION
PLEASE SEE THE FOTIVDA PACKAGE INSERT FOR 
FULL PRESCRIBING INFORMATION.

INITIAL U.S. APPROVAL: 2021
1 INDICATIONS AND USAGE 
FOTIVDA is indicated for the treatment of patients with 
relapsed or refractory advanced renal cell carcinoma 
(RCC) following two or more prior systemic therapies.

4 CONTRAINDICATIONS
None. 

5 WARNINGS AND PRECAUTIONS
5.1 Hypertension and Hypertensive Crisis
Hypertension occurred in 45% of patients treated with 
FOTIVDA, with 22% of the events ≥Grade 3. Hypertensive 
crises occurred in 0.8% of patients.

Blood pressure should be well-controlled prior to  
initiating FOTIVDA. Patients should be monitored  
for hypertension and treated as needed with standard 
anti-hypertensive therapy. In the case of persistent 
hypertension despite use of anti-hypertensive  
medications, reduce the FOTIVDA dose. Discontinue 
FOTIVDA if hypertension is severe and persistent  
despite anti-hypertensive therapy and dose reduction 
of FOTIVDA, and discontinuation should be considered 
if there is evidence of hypertensive crisis. If FOTIVDA  
is interrupted, patients receiving antihypertensive 
medications should be monitored for hypotension.

5.2 Cardiac Failure
FOTIVDA can cause serious, sometimes fatal, cardiac 
failure. Cardiac failure in FOTIVDA-treated patients 
occurred in 1.6%, with 1% of events ≥Grade 3, and 0.6%  
of events were fatal. FOTIVDA has not been studied 
in patients with symptomatic cardiac failure within 
the preceding 6 months before FOTIVDA treatment 
initiation. Periodically monitor patients for symptoms 
of cardiac failure throughout treatment with FOTIVDA. 
Management of cardiac failure events may require 
interruption, dose reduction, or permanent  
discontinuation of FOTIVDA therapy.

5.3 Cardiac Ischemia and Arterial Thromboembolic Events
FOTIVDA can cause serious, sometimes fatal, cardiac 
ischemia and arterial thromboembolic events. Cardiac 
ischemia in FOTIVDA-treated patients occurred in 3.2%, 
with 1.5% of events >Grade 3, and 0.4% of events were 
fatal. Arterial thromboembolic events were reported in 
2% of FOTIVDA-treated patients, including death due to 
ischemic stroke (0.1%).
FOTIVDA has not been studied in patients who had 
an arterial thrombotic event, myocardial infarction, 
or unstable angina within the preceding 6 months 
before FOTIVDA treatment initiation. Closely monitor 
patients who are at risk for, or who have a history of 
these events (such as myocardial infarction and stroke), 
during treatment with FOTIVDA. Discontinue FOTIVDA 
in patients who develop any severe or life-threatening 
arterial thromboembolic event.

5.4 Venous Thromboembolic Events
FOTIVDA can cause serious, sometimes fatal, venous  
thromboembolic events. Venous thromboembolic 
events occurred in 2.4% of patients treated with  
FOTIVDA, including death (0.3%). Closely monitor  
patients who are at risk for, or who have a history of  
these events during treatment with FOTIVDA.  
Discontinue FOTIVDA in patients who develop any  
severe or life-threatening venous thromboembolic event.

5.5 Hemorrhagic Events
FOTIVDA can cause serious, sometimes fatal,  
hemorrhagic events. Hemorrhagic events occurred in 
11% of patients treated with FOTIVDA, including death 
(0.2%). FOTIVDA has not been studied in patients with 
significant bleeding within the preceding 6 months 
before FOTIVDA treatment initiation. Closely monitor 
patients who are at risk for or who have a history  
of bleeding during treatment with FOTIVDA.  
Discontinue FOTIVDA in patients who develop severe or 
life-threatening hemorrhagic events.

5.6 Proteinuria
FOTIVDA can cause proteinuria. Proteinuria occurred 
in 8% of FOTIVDA-treated patients with 2% of events 
Grade 3. Of the patients who developed proteinuria, 
3/81 (3.7%) had acute kidney injury either concurrently 
or later during treatment. Monitor patients for  
proteinuria before initiation of, and periodically 
throughout, treatment with FOTIVDA. For patients who 
develop moderate to severe proteinuria, reduce the 
dose or interrupt FOTIVDA treatment. Discontinue  
FOTIVDA in patients who develop nephrotic syndrome.

5.7 Thyroid Dysfunction
FOTIVDA can cause thyroid dysfunction. Thyroid  
dysfunction events in FOTIVDA-treated patients  
occurred in 11%, with 0.3% Grade 3 or 4 events.  
Hypothyroidism was reported in 8% of patients and  
hyperthyroidism was reported in 1% of patients.  
Monitor thyroid function before initiation of, and  
periodically throughout, treatment with FOTIVDA.  
Treat hypothyroidism and hyperthyroidism to  
maintain euthyroid state before and during treatment 
with FOTIVDA.

5.8 Risk of Impaired Wound Healing
Impaired wound healing can occur in patients who  
receive drugs that inhibit the vascular endothelial 
growth factor (VEGF) signaling pathway, such as  
FOTIVDA. Therefore, FOTIVDA has the potential to  
adversely affect wound healing. Withhold FOTIVDA  
for at least 24 days prior to elective surgery. Do not  
administer for at least 2 weeks following major  
surgery and until adequate wound healing. The safety  
of resumption of FOTIVDA after resolution of wound 
healing complications has not been established.

5.9 Reversible Posterior Leukoencephalopathy Syn-
drome
Reversible posterior leukoencephalopathy syndrome 
(RPLS), a syndrome of subcortical vasogenic edema 
diagnosed by MRI, can occur with FOTIVDA. Perform 
an evaluation for RPLS in any patient presenting with 
seizures, headache, visual disturbances, confusion, 
or altered mental function. Discontinue FOTIVDA in 
patients who develop RPLS.

5.10 Embryo-Fetal Toxicity
Based on findings from animal studies and its  
mechanism of action, FOTIVDA can cause fetal  
harm when administered to a pregnant woman.  
In embryo-fetal developmental studies, oral  
administration of tivozanib to pregnant animals during 
the period of organogenesis caused maternal toxicity, 
fetal malformations and embryo-fetal death at doses 
below the maximum recommended clinical dose on  
a mg/m2 basis. 

5.11 Allergic Reactions to Tartrazine  
(FD&C Yellow No. 5)
FOTIVDA 0.89 mg capsule contains FD&C Yellow  
No. 5 (tartrazine) as an imprint ink which may cause 
allergic-type reactions (including bronchial asthma)  
in certain susceptible patients.

6 ADVERSE REACTIONS
The following clinically significant adverse reactions  
are also described elsewhere in the labeling:  
Hypertension and Hypertensive Crisis, Cardiac Failure, 
Cardiac Ischemia and Arterial Thromboembolic Events, 
Venous Thromboembolic Events, Hemorrhagic Events, 
Proteinuria, Thyroid Dysfunction, Risk of Impaired 
Wound Healing, Reversible Posterior  
Leukoencephalopathy Syndrome (RPLS).

6.1 Clinical Trial Experience
The pooled safety population described in WARNINGS 
AND PRECAUTIONS reflect exposure to FOTIVDA  
administered at 1.34 mg orally once daily with or without 
food for 21 days on treatment followed by 7 days off  
treatment for a 28-day cycle in 1008 patients with 
advanced RCC in TIVO-3 and five other monotherapy 
studies. Among 1008 patients who received  
FOTIVDA, 52% were exposed for 6 months or longer and 
34% were exposed for greater than one year. 
Relapsed or Refractory Advanced RCC Following Two or 
More Prior Systemic Therapies
The safety of FOTIVDA was evaluated in TIVO-3, a 
randomized, open-label trial in 350 patients with  
relapsed or refractory advanced RCC who received 2 or 
3 prior systemic treatments.  Patients were randomized 
(1:1) to receive FOTIVDA 1.34 mg orally once daily for 21 
days on treatment followed by 7 days off treatment for  
a 28-day cycle, or to receive sorafenib 400 mg orally twice 
a day continuously until disease progression or  
unacceptable toxicity. Among patients who received 
FOTIVDA, 53% were exposed for 6 months or longer and 
31% were exposed for greater than one year.  
Serious adverse reactions occurred in 45% of patients 
who received FOTIVDA. Serious adverse reactions in  
>2% of patients included bleeding (3.5%), venous  
thromboembolism (3.5%), arterial thromboembolism 
(2.9%), acute kidney injury (2.3%), and hepatobiliary 
disorders (2.3%). Fatal adverse reactions occurred in 8% of 
patients who received FOTIVDA, including pneumonia 
(1.7%), hepatobiliary disorders (1.2%), respiratory failure 
(1.2%), myocardial infarction (0.6%), cerebrovascular  
accident (0.6%), and subdural hematoma (0.6%).

Adverse  
Reaction

FOTIVDA 
(n = 173)

Sorafenib 
(n = 170)

All  
Grades

(%)

Grades  
3 OR 4

(%)

All  
Grades

(%)

Grades  
3 OR 4

(%)

Any 99 67 100 72

General

Fatigue* 67 13 48 12

Vascular 

Hypertension† 44 24 31 17

Bleeding‡ 17 3 12 1

Gastrointestinal 

Diarrhea§ 43 2 54 11

Nausea 30 0 18 4

Stomatitis 21 2 23 2

Vomiting 18 1 17 2

Metabolism and nutrition

Decreased appetite 39 5 30 4

Respiratory, thoracic, and mediastinal

Dysphonia 27 1 9 0

Cough 22 0 15 1

Dyspnea 15 3 11 1

Endocrine

Hypothyroidism¶ 24 1 11 0

Musculoskeletal

Back pain 19 2 16 2

Skin and subcutaneous tissue disorders

Rash# 18 1 52 15

Palmar-plantar 
erythrodysesthesia  
syndrome

16 1 41 17

Investigations

Weight 
decreased 17 3 22 3

Permanent discontinuation of FOTIVDA due to an  
adverse reaction occurred in 21% of patients. Adverse  
reactions which resulted in permanent discontinuation 
of FOTIVDA in >2 patients included hepatobiliary  
disorders, fatigue, and pneumonia. Dosage interruptions 
of FOTIVDA due to an adverse reaction occurred in  
48% of patients. Adverse reactions which required  
dosage interruption in >5% of patients included fatigue, 
hypertension, decreased appetite, and nausea. Dose 
reductions of FOTIVDA due to an adverse reaction 
occurred in 24% of patients. Adverse reactions which 
required dose reductions in >3% of patients included 
fatigue, diarrhea, and decreased appetite.
The most common (≥20%) adverse reactions were  
fatigue, hypertension, diarrhea, decreased appetite,  
nausea, dysphonia, hypothyroidism, cough, and  
stomatitis, and the most common Grade 3 or 4  
laboratory abnormalities (≥5%) were sodium  
decreased, lipase increased, and phosphate decreased.
Table 2 summarizes the adverse reactions in TIVO-3.

Table 2. Adverse Reactions (≥15%) in Patients Who  
Received FOTIVDA in TIVO-3

*Includes fatigue and asthenia
†Includes hypertension, blood pressure increased, hypertensive crisis
‡ Includes hematuria, epistaxis, hemoptysis, hematoma, rectal  
hemorrhage, vaginal hemorrhage, contusion, gastrointestinal  
hemorrhage, hematochezia, intraocular hematoma, melena,  
metrorrhagia, pulmonary hemorrhage, subdural hematoma,  
gingival bleeding, hematemesis, hemorrhage intracranial,  
hemorrhoidal hemorrhage, splinter hemorrhages

§Includes diarrhea and frequent bowel movements
¶ Includes hypothyroidism, blood thyroid stimulating hormone increased,  
tri-iodothyronine decreased, tri-iodothyronine free decreased

# Includes dermatitis, dermatitis acneiform, dermatitis contact, drug 
eruption, eczema, eczema nummular, erythema, erythema multiforme, 
photosensitivity reaction, pruritus, psoriasis, rash, rash erythematous,  
rash generalized, rash macular, rash maculo-papular, rash morbilliform, 
rash pruritic, seborrheic dermatitis, skin exfoliation, skin irritation, skin 
lesion, swelling face, toxic skin eruption, urticaria
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NEAL: As medical oncologists at the 
Stanford Health practice, our clinics 
are fairly busy, and patients are only 
referred [by surgeons] when there is 
a [specific] reason. Dr Backhus, what 
are the considerations you think about 
[as a surgeon]? How do you set up 
that discussion?

BACKHUS: I think it’s helpful for 
patients to have discussions with their 
physicians and feel like they’re getting 
the full breadth of treatment options. 

Whether or not they ask for it, I think 
that they all find it helpful. I do try not 
to [overwhelm] my colleagues’ oncology 
panels with patients with stage IA 
cancer. I definitely refer patients with 
stage II cancer, and I also refer patients 
with stage IB cancer that is accompa-
nied by high-risk features.

NEAL: It’s no accident that in the new 
staging criteria, stage IIA is [tumor size] 
over 4 cm.1 We know that patients with 
stage II cancer and higher should get 

Roundtable Discussion: The Role 
of Adjuvant Therapies for NSCLC 
Based on Disease Stage

An otherwise healthy 60-year-old White woman presented with a 
nonproductive cough. She was a former smoker who quit 20 years ago; 
15-pack years. Her ECOG performance status was 0. Pulmonary function 
tests were normal and laboratory values were within normal limits. A CT 
scan of the chest and abdomen showed a lobulated mass in the right 
upper lobe (5.5 × 5.0 cm), no mediastinal lymph nodes, and no distant 
metastases. A brain MRI was negative.

The patient underwent a right upper lobectomy with no lymph nodes 
positive for malignancy (2R, 4R, 7, and 11R were all negative), without 
complications. Pathology showed that the tumor was 5.3 cm with negative 
margins and confirmed stage IIB (pT3N0M0) lung adenocarcinoma. 
Laboratory values after surgery were within normal limits. The patient’s 
ECOG performance status was 1.

DISCUSSION QUESTIONS
• What is the role of adjuvant chemotherapy in your practice? What are 

the treatment goals?
• Which regimen(s) do you typically employ?
• Which parameters are important when deciding on whether to use 

adjuvant systemic therapy post resection?
 ◦ Tumor size
 ◦ Lymph node status: N1 vs N2
 ◦ Poor-risk histological features (lymphovascular invasion, being 

poorly differentiated, pleural invasion)
 ◦ Visceral pleural invasion
 ◦ Potential toxicity
 ◦ Performance status
 ◦ Age
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adjuvant therapy. [Regarding the question of] whether or not 
to refer, [I think] that patients with stage IB or stage II cancer 
should definitely be referred. 

We’re all taught “cisplatin, all the time, for everybody.” Dr 
Arslan, when you’re thinking about [adjuvant] chemother-
apy in non–small cell lung cancer [NSCLC], how often do 
you actually give cisplatin vs carboplatin-based therapy in 
the adjuvant [setting]?

ARSLAN: Most of the time, if the patient is fit enough to 
tolerate such a big surgery, they are fit enough to tolerate 
cisplatin. So I try to give cisplatin to all the patients whose 
cancer is stage II or higher. With stage IB, I also take into 
consideration [the high-risk] features. That being said, 
I think there may be less of a role for adjuvant chemo-
therapy now because we are giving more and more neoad-
juvant chemotherapy. [For example], when giving 3 cycles of 
neoadjuvant chemotherapy with immunotherapy, we don’t 
have to worry about giving 4 to 6 cycles in the adjuvant 
setting. And also, if the patient is negative for EGFR muta-
tions, I don’t have to worry about giving 1 year of a PD-1 
inhibitor. I think in the future the role of adjuvant chemo-
therapy will change drastically.

NEAL: Interesting. It sounds like you’re in favor of more neoad-
juvant therapy, as long as you’ve seen the patient beforehand. 
You might, in parallel, refer to a surgeon and also set up the 
patient for chemotherapy. Is that a fair assessment?

ARSLAN: Yes, I think if you can give just 3 cycles instead 
of 1 year of treatment, that is a better approach.

NEAL: Yes. The CheckMate 816 study [NCT02998528] did 
have variable adjuvant therapy. Does anybody else have an 
opinion on this?

LASHKARI: I think that the use of neoadjuvant chemoim-
munotherapy is going to change the dialogue, because we 
know that adjuvant platinum-based chemotherapy does not 
significantly reduce the absolute risk of recurrence.2

Greater response and better outcomes may be achieved 
by providing neoadjuvant treatment [and leveraging a] 
different mechanism of action, leading to patients achieving 
a state of no evidence of disease, rather than by going to 
surgery first and then trying to achieve additional benefit 
afterward. I think this is where the discussion needs to go.

NEAL: Yes. I think now that we have a neoadjuvant approach 
and an adjuvant approach, it’s going to get trickier to decide 
which one to pick for individual patients. Multidisciplinary 
discussions with great teams are always the right answer 
to these things.

FAHED: Is neoadjuvant therapy now reserved for stage III?

NEAL: I’m tempted more to use it in stage III. Most of our 
patients, though, who are potentially surgically resect-
able see a surgeon and get resected. There are pros and 
cons to neoadjuvant and adjuvant therapy. With adjuvant 
therapy, all the patients go to surgery first and then they 
get treatment later. 

With neoadjuvant therapy, all the patients get chemoim-
munotherapy first and may not get therapy afterward. If 
both are beneficial, we have to look at the relative pros and 
cons. I think it will be a case-by-case discussion. I think we 
have tended to say that patients with stage III cancer are 
the patients most appropriate for neoadjuvant therapy, even 
if they may be resectable later.

CHAND: What are you doing for those patients who have 
an ALK or a KRAS mutation and have stage IIIA [disease]?

NEAL: [It is] always important to know at what point we 
figured out about the ALK and the KRAS mutations. The 
KRAS mutations are often associated with smoking, and 
they can respond to immunotherapy. I just follow the immu-
notherapy algorithms. I don’t give sotorasib [Lumakras] and 
other things as first-line treatment in stage IV, so why would 
I give them as adjuvant therapy?

ALK [alterations are] totally different. When I know that a 
patient has an ALK or a ROS1 [mutation], I consider those 
very special [situations]. Even though I don’t prescribe off-
label alectinib [Alecensa], a colleague recently emailed me 
that they have a patient [who had stage III cancer] and who 
has started adjuvant therapy with alectinib and is going to 
continue it for 3 years. 

We do have a trial of adjuvant ALK-targeted therapy 
[ALCHEMIST; NCT02194738] that is recruiting, although I 
will admit that the trial arms are observation vs crizotinib 
[Xalkori], and crizotinib is no longer a preferred drug [for 
treating ALK-altered cancer]. I wouldn’t prescribe adjuvant 
alectinib or other ALK-targeting drugs, even for stage III 
patients. I would definitely give these patients chemother-
apy. That’s where we have the data. In general, I would 
withhold immunotherapy for ALK-altered cancer but give 
[immunotherapy] for KRAS-mutated cancer. 

CHAND: I have a [patient with a] KRAS mutation who is on 
adjuvant chemotherapy, and I somehow got next-genera-
tion sequencing for him, even though [his cancer] was early 
stage. But I wasn’t sure if I should give him maintenance 
immunotherapy or not.

NEAL: With the exception of KRAS G12D, which is some-
times a little less responsive to immunotherapy and is not  



68  Case-Based Roundtable Meetings Spotlight

TUMOR TYPELUNG CANCER

caused by smoking, most of the KRAS mutations respond 
pretty well to immunotherapy. I would definitely give atezoli-
zumab [Tecentriq] to [patients with these other 
KRAS mutations].

CHAND: I generally keep adjuvant radiation for later, for 
example, for tumors that have hilar lymphadenopathy. I 
generally don’t send patients for adjuvant radiation if they 
have stage II disease. I limit their treatment to adjuvant 
chemotherapy. If patients are unresectable or have stage 
IIIB or IIIC disease, then those patients will automatically get 
chemoradiation.

NEAL: In the case [we are discussing here, the mass 
measures] 5.5 cm, [and the patient] had surgery [in order] 
to get chemotherapy. I think most of us would agree that in 
this case, we don’t need to bother the radiation oncologist. 

[Dr Backhus, for which] patients do you think, “I should 
probably get a referral to radiation oncology [for postsurgi-
cal radiation therapy]” based on the pathology report, even 
before the tumor board discussion? 

BACKHUS: I can’t say that that’s in my algorithm up front 
because I feel that there are still so many unknowns. Not that 
it’s inappropriate. But I never win that [discussion]. I had a 
recent discussion about a patient [in this situation, and the 
radiation oncologists] stood firmly behind their data, which 
don’t show benefit. But in the case of an incomplete medi-
astinal nodal dissection, where I know there are positive 

nodes that I couldn’t get to [and I] know that there’s gross 
disease, I still think there’s some potential benefit. I think 
that’s the only time that I’ve had even marginal success in 
talking with radiation oncology in this setting. With positive 
margins, that’s an easy sell, but it’s more nuanced [when you 
have to consider] the lymph nodes.

NEAL: [It’s impressive that] the radiation oncologists [would 
say], “We can’t do any better. You left the margins negative, 
and you got out all the nodes. What more can we do?”

BACKHUS: I would put patients [with no positive nodes] in 
the R1 or R2 resection category, in terms of making the argu-
ment to radiation oncology.

• What are your reactions to the data from  
the ADAURA trial (NCT02511106) of  
osimertinib (Tagrisso)?3,4

 ◦ Do you consider them practice-changing?
 ◦ What are the strengths and weaknesses of 

the study?
 ◦ What are the pros and cons of this strategy?

DISCUSSION QUESTIONS

NEAL: Adjuvant immunotherapy is more common for 
us; [neoadjuvant immunotherapy and osimertinib are] a 
little more unusual because of the patient population. I 
think we’re going to see more neoadjuvant immuno-
therapy, but I don’t know that it’s going to displace the  
adjuvant [immunotherapy]. 

Here’s one [advantage]: a patient with EGFR-mutant lung 
cancer who has surgery, [with or without chemotherapy,] 
who would have qualified but doesn’t get adjuvant osimer-
tinib for some reason. I have had a patient like that. As 
somebody who has run a large number of these clinical 
trials over [the course of] a decade, I would say [that approx-
imately] half the patients, when you tell them to take a pill 
for the next 3 years, say, “I’ve had enough. I went through 
surgery, I went through chemotherapy, and I just don’t want 
to do any more.” 

When we were running these trials, we tried to keep track 
of the [total number] of patients that we offered the ther-
apy to, in addition to [the number] who actually went on 
the study. We don’t [often consider] the number of people 
who said no to the study. I think it’s great to have a discus-
sion, but with adjuvant tyrosine kinase inhibitors, I feel 
like patients have stronger feelings. With adjuvant chemo-
therapy, I’ll tell the patient, “I strongly recommend this 
for you. You had a stage IIIA lung cancer, but there were  
5 positive lymph nodes, and the chance of having positive 

POLLING QUESTION

“What percentage of your patients with resected  
NSCLC (lesions less than 4 cm) receive adjuvant  
systemic therapy?”

 

DISCUSSION QUESTIONS
• Which parameters are important when deciding on 

whether to add adjuvant radiation therapy?
 ◦ Tumor size (What do you do for tumors less  

than 4 cm?)
 ◦ Resection status (R0 vs R1 vs R2)
 ◦ N2 disease (single- vs multistation)

• Which patients should be referred to the radiation 
oncology department for evaluation?

n 76%-100% 46% (5)

n 51%-75% 45% (5)

n 26%-50% 9% (1)

n 1%-25% 0% (0)

n 0% 0% (0)

 Total votes: 11
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TUMOR TYPE

contralateral nodes or something else is going to be high. 
We can try to [manage] the disease for the next 3 years, but 
I can’t guarantee that I’m going to cure it.” That’s how that 
discussion goes. Whereas with a stage IB tumor that has 
been completely taken out, that is right on the borderline. 

[Patients have to decide whether they] want to be on 
medication for 3 years or wait and treat the cancer when 
it recurs. We don’t have the overall survival data showing 
us where the [Kaplan-Meier] curves come back together. 
Three years later, they look great, but what about 6 years?

LASHKARI: The one reassuring thing is that osimertinib, 
[in comparison with] its predecessors, has less toxicity.5 In 
particular, rash and diarrhea don’t tend to be as significant. 
I haven’t treated any patients per the ADAURA trial, but I’ve 
had patients on osimertinib for 1 to several years in the 
metastatic setting, and they’ve largely tolerated the medi-
cation very well. I think that makes it a slightly easier sell. 

If the adverse events were significant or chronic, that 
would make long-term treatment challenging. With all adju-
vant trials, there’s always some empirically based time 
frame given for how long a patient should be on therapy. 
Unfortunately, this often [is simply derived from] the design 
of the study, so it is unclear whether 3 years is abso-
lutely necessary.

NEAL: I completely agree with both of your points. I ran not 
only an adjuvant erlotinib [Tarceva] study and treated patients 
myself, but also an adjuvant afatinib [Gilotrif] study, which 
was designed to [address] this question of [whether] longer 
[treatment] is better. It’s one of the only studies that actu-
ally answered that. Even though [the study] didn’t make its 
primary end point of showing a better disease-free survival 
for 2 years, there was a difference between the 2 groups of 

about 10% fewer recurrences [when the drug was taken] for  
2 years vs 3 months.6 I think these drugs have a very different 
mechanism of action. Osimertinib is by far the most tolerable 
of the approved EGFR inhibitors and has better central nervous 
system penetration, [though it does carry small] risks of heart 
problems and pneumonitis [From the Data3]. But 3 years may 
not be enough [for osimertinib]. We might need 5 or 10 years, 
whereas [for] immunotherapy, 1 dose may be enough. 

AMBIKA: Yes, I was about to ask whether 3 years is enough. 
My other point is that [osimertinib] definitely reduced the 
[central nervous system] risk.2 That itself is a big bonus, 
because previously we had patients return 6 to 12 months 
after chemotherapy with brain metastases. Those 
are disastrous. 

NEAL: I’m selective in deciding which patients should receive 
it. I feel like I have to be selective. I consider the risks and 
benefits for each patient. I consider how small the tumor 
was; technically, eligible patients have tumors that measure  
3.1 cm. However, the patients may not want to be on osimer-
tinib for 3 years. It’s a nuanced process of shared decision-
making. I’ve had some insurance and reimbursement issues 
too. I think there has been a transition with respect to the 
insurance companies. They’ll pay for osimertinib for stage IV 
cancer, but for stage IB cancer, they [challenge it]. n

FOR FULL LIST OF REFERENCES, VISIT TARGETEDONC.COM

POLLING QUESTION

“Based on this discussion of the ADAURA data, how  
are you using adjuvant osimertinib for EGFR-mutated 
nonmetastatic NSCLC?”

 

n I recommend/use adjuvant 
     osimertinib for all eligible 
     patients.  

82% (9)

n I recommend/use adjuvant 
     osimertinib, but I am selective in 
     deciding for which patients. 

18% (2)

n I will wait for overall survival data 
     before using adjuvant osimertinib. 

0% (0)

 Total votes: 11

In the phase 3 ADAURA trial 
(NCT02511106), 20% of patients 
receiving adjuvant osimertinib reported 
adverse events (AEs) of grade 3 or 
higher with any cause, vs 14% of those 
who received placebo.3 AEs leading to 
discontinuation occurred in 11% of the 
osimertinib arm vs 4% of the placebo 
arm, and AEs leading to dose reduction 
occurred in 7% of the osimertinib arm vs 
1% of the placebo arm. 

FROM THE DATA

FOLLOW US ON TWITTER
to join in on our next Tweet Chat!

@TargetedOnc 



ADD TO THE MOMENTUM
WITH DARZALEX® + Rd IN FRONTLINE 

In the treatment of newly diagnosed, transplant-ineligible multiple myeloma1:

Reach for a treatment that significantly extended
progression-free survival vs Rd alone in a clinical trial1-3

IMPORTANT SAFETY INFORMATION 
DARZALEX® AND DARZALEX FASPRO®: 
CONTRAINDICATIONS
DARZALEX® and DARZALEX FASPRO® are contraindicated in 
patients with a history of severe hypersensitivity to daratumumab, 
hyaluronidase (for DARZALEX FASPRO®), or any of the components 
of the formulations.

DARZALEX®: Infusion-Related Reactions
DARZALEX® can cause severe and/or serious infusion-related 
reactions including anaphylactic reactions. These reactions can 
be life-threatening, and fatal outcomes have been reported. In 
clinical trials (monotherapy and combination: N=2066), infusion-
related reactions occurred in 37% of patients with the Week 1 
(16 mg/kg) infusion, 2% with the Week 2 infusion, and cumulatively 
6% with subsequent infusions. Less than 1% of patients had a Grade 
3/4 infusion-related reaction at Week 2 or subsequent infusions. 
The median time to onset was 1.5 hours (range: 0 to 73 hours). 
Nearly all reactions occurred during infusion or within 4 hours of 
completing DARZALEX®. Severe reactions have occurred, including 
bronchospasm, hypoxia, dyspnea, hypertension, tachycardia, 
headache, laryngeal edema, pulmonary edema, and ocular 
adverse reactions, including choroidal effusion, acute myopia, 
and acute angle closure glaucoma.

Signs and symptoms may include respiratory symptoms, such as 
nasal congestion, cough, throat irritation, as well as chills, vomiting, 
and nausea. Less common signs and symptoms were wheezing, 
allergic rhinitis, pyrexia, chest discomfort, pruritus, hypotension, 
and blurred vision. 

When DARZALEX® dosing was interrupted in the setting of ASCT 
(CASSIOPEIA) for a median of 3.75 months (range: 2.4 to 6.9 
months), upon re-initiation of DARZALEX®, the incidence of infusion-
related reactions was 11% for the first infusion following ASCT. 
Infusion-related reactions occurring at re-initiation of DARZALEX®

following ASCT were consistent in terms of symptoms and severity 
(Grade 3 or 4: <1%) with those reported in previous studies at 
Week 2 or subsequent infusions. In EQUULEUS, patients receiving 
combination treatment (n=97) were administered the first 
16 mg/kg dose at Week 1 split over two days, ie, 8 mg/kg on Day 
1 and Day 2, respectively. The incidence of any grade infusion-
related reactions was 42%, with 36% of patients experiencing 
infusion-related reactions on Day 1 of Week 1, 4% on Day 2 of 
Week 1, and 8% with subsequent infusions.

Pre-medicate patients with antihistamines, antipyretics, and 
corticosteroids. Frequently monitor patients during the entire 
infusion. Interrupt DARZALEX® infusion for reactions of any severity 
and institute medical management as needed. Permanently 
discontinue DARZALEX® therapy if an anaphylactic reaction or 
life-threatening (Grade 4) reaction occurs and institute 

IMPORTANT SAFETY INFORMATION CONTINUES ON NEXT PAGE
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appropriate emergency care. For patients with Grade 1, 2, or 3 
reactions, reduce the infusion rate when re-starting the infusion.

To reduce the risk of delayed infusion-related reactions, administer 
oral corticosteroids to all patients following DARZALEX® infusions. 
Patients with a history of chronic obstructive pulmonary disease 
may require additional post-infusion medications to manage 
respiratory complications. Consider prescribing short- and long-
acting bronchodilators and inhaled corticosteroids for patients 
with chronic obstructive pulmonary disease.

Ocular adverse reactions, including acute myopia and narrowing 
of the anterior chamber angle due to ciliochoroidal effusions with 
potential for increased intraocular pressure or glaucoma, have 
occurred with DARZALEX® infusion. If ocular symptoms occur, 
interrupt DARZALEX® infusion and seek immediate ophthalmologic 
evaluation prior to restarting DARZALEX®.

DARZALEX FASPRO®: Hypersensitivity and Other 
Administration Reactions
Both systemic administration-related reactions, including severe 
or life-threatening reactions, and local injection-site reactions 
can occur with DARZALEX FASPRO®. Fatal reactions have been 
reported with daratumumab-containing products, including 
DARZALEX FASPRO®.

Systemic Reactions 

In a pooled safety population of 898 patients with multiple 
myeloma (N=705) or light chain (AL) amyloidosis (N=193) who 

received DARZALEX FASPRO® as monotherapy or in combination, 9% 
of patients experienced a systemic administration-related reaction 
(Grade 2: 3.2%, Grade 3: 1%). Systemic administration-related 
reactions occurred in 8% of patients with the first injection, 0.3% 
with the second injection, and cumulatively 1% with subsequent 
injections. The median time to onset was 3.2 hours (range: 4 
minutes to 3.5 days). Of the 140 systemic administration-related 
reactions that occurred in 77 patients, 121 (86%) occurred on 
the day of DARZALEX FASPRO® administration. Delayed systemic 
administration-related reactions have occurred in 1% of the 
patients.

Severe reactions included hypoxia, dyspnea, hypertension, 
tachycardia, and ocular adverse reactions, including choroidal 
effusion, acute myopia, and acute angle closure glaucoma. Other 
signs and symptoms of systemic administration-related reactions 
may include respiratory symptoms, such as bronchospasm, nasal 
congestion, cough, throat irritation, allergic rhinitis, and wheezing, 
as well as anaphylactic reaction, pyrexia, chest pain, pruritus, chills, 
vomiting, nausea, hypotension, and blurred vision. 

Pre-medicate patients with histamine-1 receptor antagonist, 
acetaminophen, and corticosteroids. Monitor patients for systemic 
administration-related reactions, especially following the first and 
second injections. For anaphylactic reaction or life-threatening 
(Grade 4) administration-related reactions, immediately and 
permanently discontinue DARZALEX FASPRO®. Consider administering

Powerful efficacy to start the treatment journey1,4

After a median ~30 months* of follow-up, mPFS was not 
reached with DARZALEX® + Rd vs 31.9 months with Rd alone.1,4

•   70.6% of patients had not progressed with DRd vs 55.6% of 
patients in the Rd group (DRd: 95% CI, 65.0–75.4; Rd: 95% CI, 
49.5–61.3)†

      reduction in the risk of disease progression or
 death with DRd vs Rd alone (HR=0.56; 95% CI, 
0.43–0.73; P<0.0001)

CI=confidence interval; DRd=DARZALEX® (D) + lenalidomide (R) + dexamethasone 
(d); HR=hazard ratio; IRR=injection-related reaction; mPFS=median progression-free 
survival; PFS=progression-free survival; Rd=lenalidomide (R) + dexamethasone (d); 
TEAE=treatment-emergent adverse event.
*Range: 0.0-41.4 months.4

† Kaplan-Meier estimate.
‡Range: 0.03-69.52 months.3

§ TEAEs are defined as any adverse event (AE) that occurs after start of the first study 
treatment through 30 days after the last study treatment; or the day prior to start of 
subsequent antimyeloma therapy, whichever is earlier; or any AE that is considered 
drug related (very likely, probably, or possibly related) regardless of the start date 
of the event; or any AE that is present at baseline but worsens in toxicity grade or is 
subsequently considered drug related by the investigator.

ll  3 to 5 minutes refers to the time it takes to administer DARZALEX FASPRO® and does 
not account for all aspects of treatment. For intravenous daratumumab, median 
durations of 16 mg/kg infusions for the first, second, and subsequent infusions were 
approximately 7, 4, and 3 hours, respectively.1,5 

With an ~3 to 5 minute subcutaneous injection,
DARZALEX FASPRO® can be administered substantially faster
than intravenous daratumumab1,5 II

Efficacy results in long-term follow-up2,3

At median ~5 years (56 months)‡ of follow-up, mPFS was 
not reached with DRd vs 34.4 months with Rd alone.2

•  53% of patients had not progressed after ~5 years of 
treatment with DRd vs 29% with Rd alone (DRd: 95% CI, 47–58; 
Rd: 95% CI, 23–35)†

   reduction in the risk of disease progression or death
   with DRd vs Rd alone (HR=0.53; 95% CI, 0.43–0.66) 

These ~5-year analyses were not adjusted for multiplicity
and are not included in the current Prescribing Information.

MAIA Study Design: A phase 3 global, randomized, open-label 
study, compared treatment with DRd (n=368) to Rd (n=369) in 
adult patients with newly diagnosed, transplant-ineligible multiple 
myeloma. Treatment was continued until disease progression or 
unacceptable toxicity. The primary efficacy endpoint was PFS.1

Safety results in long-term follow-up
(median treatment duration of 47.5 months)2

At median ~5 years of follow-up2,3:

•   Most frequent TEAEs§ ≥30% were diarrhea, neutropenia, 
fatigue, constipation, peripheral edema, anemia, back 
pain, asthenia, nausea, bronchitis, cough, dyspnea, 
insomnia, weight decreased, peripheral sensory 
neuropathy, pneumonia, and muscle spasms

•  Grade 3/4 infections were 41% for DRd vs 29% for Rd

•  Grade 3/4 TEAEs ≥10% were neutropenia (54% for DRd
vs 37% for Rd), pneumonia (19% vs 11%), anemia (17% vs 
22%), lymphopenia (16% vs 11%), hypokalemia (13% vs 10%), 
leukopenia (12% vs 6%), and cataract (11% vs 11%)

These ~5-year analyses are not included in the current
Prescribing Information.

44%

Demonstrated safety profile
(median treatment duration of 25.3 months)1

•  The most common adverse reactions (≥20%) were upper 
respiratory infection, neutropenia, IRRs, thrombocytopenia, 
diarrhea, constipation, anemia, peripheral sensory 
neuropathy, fatigue, peripheral edema, nausea, cough, 
pyrexia, dyspnea, and asthenia 

•  Serious adverse reactions with a 2% greater incidence in the 
DRd arm compared with the Rd arm were pneumonia (DRd 
15% vs Rd 8%), bronchitis (DRd 4% vs Rd 2%), and dehydration 
(DRd 2% vs Rd <1%)

47%

See the latest data rolling out.
Visit FrontlineMomentum.com
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corticosteroids and other medications after the administration of 
DARZALEX FASPRO® depending on dosing regimen and medical 
history to minimize the risk of delayed (defined as occurring the day 
after administration) systemic administration-related reactions. 

Ocular adverse reactions, including acute myopia and narrowing 
of the anterior chamber angle due to ciliochoroidal effusions 
with potential for increased intraocular pressure or glaucoma, 
have occurred with daratumumab-containing products. If ocular 
symptoms occur, interrupt DARZALEX FASPRO® and seek immediate 
ophthalmologic evaluation prior to restarting DARZALEX FASPRO®.

Local Reactions 

In this pooled safety population, injection-site reactions occurred in 
8% of patients, including Grade 2 reactions in 0.7%. The most frequent 
(>1%) injection-site reaction was injection-site erythema. These local 
reactions occurred a median of 5 minutes (range: 0 minutes to 6.5 
days) after starting administration of DARZALEX FASPRO®. Monitor for 
local reactions and consider symptomatic management.

DARZALEX® and DARZALEX FASPRO®: Neutropenia and 
Thrombocytopenia
DARZALEX® and DARZALEX FASPRO® may increase neutropenia 
and thrombocytopenia induced by background therapy. Monitor 
complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. 
Monitor patients with neutropenia for signs of infection. Consider 
withholding DARZALEX® or DARZALEX FASPRO® until recovery of 
neutrophils or for recovery of platelets.

In lower body weight patients receiving DARZALEX FASPRO®, higher 
rates of Grade 3-4 neutropenia were observed.

DARZALEX® and DARZALEX FASPRO®: Interference With 
Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and 
results in a positive indirect antiglobulin test (indirect Coombs test). 
Daratumumab-mediated positive indirect antiglobulin test may 
persist for up to 6 months after the last daratumumab administration.  
Daratumumab bound to RBCs masks detection of antibodies to minor 
antigens in the patient’s serum. The determination of a patient’s ABO 
and Rh blood type are not impacted. Notify blood transfusion centers 
of this interference with serological testing and inform blood banks 
that a patient has received DARZALEX® and DARZALEX FASPRO®. 
Type and screen patients prior to starting DARZALEX® and 
DARZALEX FASPRO®.

DARZALEX® and DARZALEX FASPRO®: Interference With Determination 
of Complete Response
Daratumumab is a human immunoglobulin G (IgG) kappa 
monoclonal antibody that can be detected on both the serum 
protein electrophoresis (SPE) and immunofixation (IFE) assays used for 
the clinical monitoring of endogenous M-protein. This interference 
can impact the determination of complete response and of disease 
progression in some patients with IgG kappa myeloma protein.

DARZALEX® and DARZALEX FASPRO®: Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX® and 
DARZALEX FASPRO® can cause fetal harm when administered to a 
pregnant woman. DARZALEX® and DARZALEX FASPRO® may cause 
depletion of fetal immune cells and decreased bone density. Advise 
pregnant women of the potential risk to a fetus. Advise females 
with reproductive potential to use effective contraception during 
treatment with DARZALEX® or DARZALEX FASPRO® and for 3 months 
after the last dose.

The combination of DARZALEX® or DARZALEX FASPRO® with 
lenalidomide, pomalidomide, or thalidomide is contraindicated 
in pregnant women because lenalidomide, pomalidomide, and 
thalidomide may cause birth defects and death of the unborn child. 
Refer to the lenalidomide, pomalidomide, or thalidomide prescribing 
information on use during pregnancy.

DARZALEX®: ADVERSE REACTIONS
The most frequently reported adverse reactions (incidence ≥20%) 
were upper respiratory infection, neutropenia, infusion-related 
reactions, thrombocytopenia, diarrhea, constipation, anemia, 
peripheral sensory neuropathy, fatigue, peripheral edema, nausea, 
cough, pyrexia, dyspnea, and asthenia. The most common 
hematologic laboratory abnormalities (≥40%) with DARZALEX®

are neutropenia, lymphopenia, thrombocytopenia, leukopenia,
and anemia.

DARZALEX FASPRO®: ADVERSE REACTIONS

In multiple myeloma, the most common adverse reaction (≥20%) with 
DARZALEX FASPRO® monotherapy is upper respiratory tract infection. 
The most common adverse reactions with combination therapy (≥20% 
for any combination) include fatigue, nausea, diarrhea, dyspnea, 
insomnia, headache, pyrexia, cough, muscle spasms, back pain, 
vomiting, hypertension, upper respiratory tract infection, peripheral 
sensory neuropathy, constipation, pneumonia, and peripheral 
edema. The most common hematologic laboratory abnormalities 
(≥40%) with DARZALEX FASPRO® are decreased leukocytes, decreased 
lymphocytes, decreased neutrophils, decreased platelets, and 
decreased hemoglobin.

INDICATIONS
DARZALEX® (daratumumab) is indicated for the treatment of adult 
patients with multiple myeloma:

•  In combination with lenalidomide and dexamethasone in newly 
diagnosed patients who are ineligible for autologous stem cell 
transplant and in patients with relapsed or refractory multiple 
myeloma who have received at least one prior therapy

•  In combination with bortezomib, melphalan, and prednisone in 
newly diagnosed patients who are ineligible for autologous stem 
cell transplant

•  In combination with bortezomib, thalidomide, and dexamethasone 
in newly diagnosed patients who are eligible for autologous stem 
cell transplant

• In combination with bortezomib and dexamethasone in patients 
   who have received at least one prior therapy

•  In combination with carfilzomib and dexamethasone in patients 
with relapsed or refractory multiple myeloma who have received 
one to three prior lines of therapy

•  In combination with pomalidomide and dexamethasone in 
patients who have received at least two prior therapies including 
lenalidomide and a proteasome inhibitor (PI)

•  As monotherapy in patients who have received at least three prior 
lines of therapy including a PI and an immunomodulatory agent or 
who are double-refractory to a PI and an immunomodulatory agent

DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) is 
indicated for the treatment of adult patients with multiple myeloma:

•  In combination with bortezomib, melphalan, and prednisone in 
newly diagnosed patients who are ineligible for autologous stem 
cell transplant

•  In combination with lenalidomide and dexamethasone in newly 
diagnosed patients who are ineligible for autologous stem cell 
transplant and in patients with relapsed or refractory multiple 
myeloma who have received at least one prior therapy

•  In combination with bortezomib, thalidomide, and dexamethasone 
in newly diagnosed patients who are eligible for autologous stem 
cell transplant

•  In combination with pomalidomide and dexamethasone in patients 
who have received at least one prior line of therapy including 
lenalidomide and a proteasome inhibitor (PI)

•  In combination with carfilzomib and dexamethasone in patients 
with relapsed or refractory multiple myeloma who have received 
one to three prior lines of therapy

• In combination with bortezomib and dexamethasone in patients 
   who have received at least one prior therapy

•  As monotherapy in patients who have received at least three prior 
lines of therapy including a PI and an immunomodulatory agent or 
who are double-refractory to a PI and an immunomodulatory agent

Please see Brief Summary of full Prescribing Information for DARZALEX®

and DARZALEX FASPRO® on adjacent pages.

cp-248517v3



DARZALEX® (daratumumab) injectionDARZALEX® (daratumumab) injection, for intravenous use
Brief Summary of Full Prescribing Information

INDICATIONS AND USAGE
DARZALEX is indicated for the treatment of adult patients with multiple myeloma:
• in combination with lenalidomide and dexamethasone in newly diagnosed 

patients who are ineligible for autologous stem cell transplant and in 
patients with relapsed or refractory multiple myeloma who have received 
at least one prior therapy.

CONTRAINDICATIONS
DARZALEX is contraindicated in patients with a history of severe 
hypersensitivity (e.g. anaphylactic reactions) to daratumumab or any of the 
components of the formulation [see Warnings and Precautions].

WARNINGS AND PRECAUTIONS
Infusion-Related Reactions
DARZALEX can cause severe and/or serious infusion-related reactions 
including anaphylactic reactions. These reactions can be life-threatening 
and fatal outcomes have been reported [see Adverse Reactions].
In clinical trials (monotherapy and combination: N=2,066), infusion-related 
reactions occurred in 37% of patients with the Week 1 (16 mg/kg) infusion, 
2% with the Week 2 infusion, and cumulatively 6% with subsequent infusions. 
Less than 1% of patients had a Grade 3/4 infusion-related reaction at Week 2  
or subsequent infusions. The median time to onset was 1.5 hours (range:  
0 to 73 hours). The incidence of infusion modification due to reactions was 
36%. Median durations of 16 mg/kg infusions for the Week 1, Week 2, and 
subsequent infusions were approximately 7, 4, and 3 hours respectively. 
Nearly all reactions occurred during infusion or within 4 hours of completing 
DARZALEX. Prior to the introduction of post-infusion medication in clinical 
trials, infusion-related reactions occurred up to 48 hours after infusion.
Severe reactions have occurred, including bronchospasm, hypoxia, dyspnea, 
hypertension, tachycardia, headache, laryngeal edema, pulmonary edema, 
and ocular adverse reactions, including choroidal effusion, acute myopia, and 
acute angle closure glaucoma. Signs and symptoms may include respiratory 
symptoms, such as nasal congestion, cough, throat irritation, as well as chills, 
vomiting and nausea. Less common signs and symptoms were wheezing, 
allergic rhinitis, pyrexia, chest discomfort, pruritus, hypotension, and blurred 
vision [see Adverse Reactions].
When DARZALEX dosing was interrupted in the setting of ASCT (CASSIOPEIA) 
for a median of 3.75 months (range: 2.4 to 6.9 months), upon re-initiation of 
DARZALEX, the incidence of infusion-related reactions was 11% for the first 
infusion following ASCT. Infusion rate/dilution volume used upon re-initiation 
was that used for the last DARZALEX infusion prior to interruption for ASCT. 
Infusion-related reactions occurring at re-initiation of DARZALEX following 
ASCT were consistent in terms of symptoms and severity (Grade 3 or 4:<1%) 
with those reported in previous studies at Week 2 or subsequent infusions.
In EQUULEUS, patients receiving combination treatment (n=97) were 
administered the first 16 mg/kg dose at Week 1 split over two days i.e. 8 mg/kg  
on Day 1 and Day 2, respectively. The incidence of any grade infusion-related 
reactions was 42%, with 36% of patients experiencing infusion-related 
reactions on Day 1 of Week 1, 4% on Day 2 of Week 1, and 8% with subsequent 
infusions. The median time to onset of a reaction was 1.8 hours (range: 0.1 to 
5.4 hours). The incidence of infusion interruptions due to reactions was 30%. 
Median durations of infusions were 4.2 hours for Week 1-Day 1, 4.2 hours for 
Week 1-Day 2, and 3.4 hours for the subsequent infusions.
Pre-medicate patients with antihistamines, antipyretics and corticosteroids. 
Frequently monitor patients during the entire infusion [see Dosage and 
Administration (2.3) in Full Prescribing Information]. Interrupt DARZALEX 
infusion for reactions of any severity and institute medical management as 
needed. Permanently discontinue DARZALEX therapy if an anaphylactic 
reaction or life-threatening (Grade 4) reaction occurs and institute appropriate 
emergency care. For patients with Grade 1, 2, or 3 reactions, reduce the 
infusion rate when re-starting the infusion [see Dosage and Administration 
(2.4) in Full Prescribing Information].
To reduce the risk of delayed infusion-related reactions, administer oral 
corticosteroids to all patients following DARZALEX infusions [see Dosage and 
Administration (2.3) in Full Prescribing Information]. Patients with a history of 
chronic obstructive pulmonary disease may require additional post-infusion 
medications to manage respiratory complications. Consider prescribing short- 
and long-acting bronchodilators and inhaled corticosteroids for patients with 
chronic obstructive pulmonary disease [see Dosage and Administration (2.3) 
in Full Prescribing Information].
Ocular adverse reactions, including acute myopia and narrowing of the 
anterior chamber angle due to ciliochoroidal effusions with potential for 
increased intraocular pressure or glaucoma, have occurred with DARZALEX 
infusion. If ocular symptoms occur, interrupt DARZALEX infusion and seek 
immediate ophthalmologic evaluation prior to restarting DARZALEX.
Interference with Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and results in a positive 
Indirect Antiglobulin Test (Indirect Coombs test). Daratumumab-mediated 

positive indirect antiglobulin test may persist for up to 6 months after the 
last daratumumab infusion. Daratumumab bound to RBCs masks detection 
of antibodies to minor antigens in the patient’s serum [see References]. The 
determination of a patient’s ABO and Rh blood type are not impacted [see 
Drug Interactions].
Notify blood transfusion centers of this interference with serological testing 
and inform blood banks that a patient has received DARZALEX. Type and 
screen patients prior to starting DARZALEX [see Dosage and Administration 
(2.1) in Full Prescribing Information].
Neutropenia
DARZALEX may increase neutropenia induced by background therapy [see 
Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. Monitor 
patients with neutropenia for signs of infection. Consider withholding 
DARZALEX until recovery of neutrophils.
Thrombocytopenia
DARZALEX may increase thrombocytopenia induced by background therapy 
[see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. Consider 
withholding DARZALEX until recovery of platelets.
Interference with Determination of Complete Response
Daratumumab is a human IgG kappa monoclonal antibody that can be 
detected on both, the serum protein electrophoresis (SPE) and immunofixation 
(IFE) assays used for the clinical monitoring of endogenous M-protein 
[see Drug Interactions]. This interference can impact the determination 
of complete response and of disease progression in some patients with  
IgG kappa myeloma protein.
Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX can cause fetal harm when 
administered to a pregnant woman. DARZALEX may cause depletion of fetal 
immune cells and decreased bone density. Advise pregnant women of the 
potential risk to a fetus. Advise females with reproductive potential to use 
effective contraception during treatment with DARZALEX and for 3 months 
after the last dose [see Use in Specific Populations].
The combination of DARZALEX with lenalidomide, pomalidomide, or 
thalidomide is contraindicated in pregnant women, because lenalidomide, 
pomalidomide, and thalidomide may cause birth defects and death of the 
unborn child. Refer to the lenalidomide, pomalidomide, or thalidomide 
prescribing information on use during pregnancy.
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere 
in the labeling:
• Infusion-related reactions [see Warning and Precautions].
• Neutropenia [see Warning and Precautions].
• Thrombocytopenia [see Warning and Precautions].
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 
reflect the rates observed in practice.
The safety data described below reflects exposure to DARZALEX (16 mg/kg) 
in 2,459  patients with multiple myeloma including 2,303 patients who received 
DARZALEX in combination with background regimens and 156 patients who 
received DARZALEX as monotherapy. In this pooled safety population, the 
most common adverse reactions (≥20%) were upper respiratory infection, 
neutropenia, infusion-related reactions, thrombocytopenia, diarrhea, 
constipation, anemia, peripheral sensory neuropathy, fatigue, peripheral 
edema, nausea, cough, pyrexia, dyspnea, and asthenia.
Newly Diagnosed Multiple Myeloma Ineligible for Autologous Stem Cell 
Transplant
Combination Treatment with Lenalidomide and Dexamethasone (DRd)
The safety of DARZALEX in combination with lenalidomide and dexamethasone 
was evaluated in MAIA [see Clinical Studies (14.1) in Full Prescribing 
Information]. Adverse reactions described in Table 1 reflect exposure to 
DARZALEX for a median treatment duration of 25.3 months (range: 0.1 to 40.44 
months) for daratumumab-lenalidomide-dexamethasone (DRd) and of 21.3 
months (range: 0.03 to 40.64 months) for lenalidomide-dexamethasone (Rd). 
Serious adverse reactions with a 2% greater incidence in the DRd arm 
compared to the Rd arm were pneumonia (DRd 15% vs Rd 8%), bronchitis 
(DRd 4% vs Rd 2%) and dehydration (DRd 2% vs Rd <1%).
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Table 1:  Adverse Reactions Reported in ≥10% of Patients and With at Least 
a 5% Greater Frequency in the DRd Arm in MAIA

Body System  
Adverse Reaction

DRd (N=364) Rd (N=365)
All 
Grades 
(%)

Grade 
3 (%)

Grade 
4 (%)

All 
Grades 
(%)

Grade 
3 (%)

Grade 
4 (%)

Gastrointestinal disorders
Diarrhea 57 7 0 46 4 0
Constipation 41 1 <1 36 <1 0
Nausea 32 1 0 23 1 0
Vomiting 17 1 0 12 <1 0

Infections
Upper respiratory tract 
infectiona

52 2 <1 36 2 <1

Bronchitisb 29 3 0 21 1 0
Pneumoniac 26 14 1 14 7 1
Urinary tract infection 18 2 0 10 2 0

General disorders and administration site conditions
Infusion-related reactionsd 41 2 <1 0 0 0
Peripheral edemae 41 2 0 33 1 0
Fatigue 40 8 0 28 4 0
Asthenia 32 4 0 25 3 <1
Pyrexia 23 2 0 18 2 0
Chills 13 0 0 2 0 0

Musculoskeletal and connective tissue disorders
Back pain 34 3 <1 26 3 <1
Muscle spasms 29 1 0 22 1 0

Respiratory, thoracic and mediastinal disorders
Dyspneaf 32 3 <1 20 1 0
Coughg 30 <1 0 18 0 0

Nervous system disorders
Peripheral sensory 
neuropathy

24 1 0 15 0 0

Headache 19 1 0 11 0 0
Paresthesia 16 0 0 8 0 0

Metabolism and nutrition disorders
Decreased appetite 22 1 0 15 <1 <1
Hyperglycemia 14 6 1 8 3 1
Hypocalcemia 14 1 <1 9 1 1

Vascular disorders
Hypertensionh 13 6 <1 7 4 0

Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
a  Acute sinusitis, Bacterial rhinitis, Laryngitis, Metapneumovirus infection, 

Nasopharyngitis, Oropharyngeal candidiasis, Pharyngitis, Respiratory 
syncytial virus infection, Respiratory tract infection, Respiratory tract 
infection viral, Rhinitis, Rhinovirus infection, Sinusitis, Tonsillitis, Tracheitis, 
Upper respiratory tract infection, Viral pharyngitis, Viral rhinitis, Viral upper 
respiratory tract infection

b  Bronchiolitis, Bronchitis, Bronchitis viral, Respiratory syncytial virus 
bronchiolitis, Tracheobronchitis

c  Atypical pneumonia, Bronchopulmonary aspergillosis, Lung infection, 
Pneumocystis jirovecii infection, Pneumocystis jirovecii pneumonia, 
Pneumonia, Pneumonia aspiration, Pneumonia pneumococcal, Pneumonia 
viral, Pulmonary mycosis

d  Infusion-related reaction includes terms determined by investigators to be 
related to infusion

e  Generalized edema, Gravitational edema, Edema, Peripheral edema, 
Peripheral swelling

f Dyspnea, Dyspnea exertional
g Cough, Productive cough
h Blood pressure increased, Hypertension

Laboratory abnormalities worsening during treatment from baseline listed 
in Table 2.
Table 2: Treatment-Emergent Hematology Laboratory Abnormalities in MAIA

DRd (N=364) Rd (N=365)
All 
Grades 
(%)

Grade 
3 (%) 

Grade 
4 (%)

All 
Grades 
(%)

Grade 
3 (%) 

Grade 
4 (%)

Leukopenia 90 30 5 82 20 4
Neutropenia 91 39 17 77 28 11
Lymphopenia 84 41 11 75 36 6
Thrombocytopenia 67 6 3 58 7 4
Anemia 47 13 0 57 24 0

Key: D=daratumumab, Rd=lenalidomide-dexamethasone.

Relapsed/Refractory Multiple Myeloma
Combination Treatment with Lenalidomide and Dexamethasone
The safety of DARZALEX in combination with lenalidomide and dexamethasone 
was evaluated in POLLUX [see Clinical Studies (14.2) in Full Prescribing 
Information]. Adverse reactions described in Table 3 reflect exposure 
to DARZALEX for a median treatment duration of 13.1 months (range: 0 to  
20.7 months) for daratumumab-lenalidomide-dexamethasone (DRd) and of 
12.3 months (range: 0.2 to 20.1 months) for lenalidomide-dexamethasone (Rd). 
Serious adverse reactions occurred in 49% of patients in the DRd arm 
compared with 42% in the Rd arm. Serious adverse reactions with at least a 
2% greater incidence in the DRd arm compared to the Rd arm were pneumonia 
(DRd 12% vs Rd 10%), upper respiratory tract infection (DRd 7% vs Rd 4%), 
influenza and pyrexia (DRd 3% vs Rd 1% for each).
Adverse reactions resulted in discontinuations for 7% (n=19) of patients in the 
DRd arm versus 8% (n=22) in the Rd arm.

Table 3:  Adverse Reactions Reported in ≥ 10% of Patients and With at Least 
a 5% Greater Frequency in the DRd Arm in POLLUX

Adverse Reaction DRd (N=283) Rd (N=281) 
All 
Grades 
(%) 

Grade 
3 (%) 

Grade 
4 (%) 

All 
Grades 
(%)

Grade 
3 (%) 

Grade 
4 (%) 

Infections
Upper respiratory 
tract infectiona 65 6 < 1 51 4 0

General disorders and administration site conditions
Infusion-related 
reactionsb

48 5 0 0 0 0

Fatigue 35 6 < 1 28 2 0
Pyrexia 20 2 0 11 1 0

Gastrointestinal disorders
Diarrhea 43 5 0 25 3 0
Nausea 24 1 0 14 0 0
Vomiting 17 1 0 5 1 0

Respiratory, thoracic and mediastinal disorders
Coughc 30 0 0 15 0 0
Dyspnead 21 3 < 1 12 1 0

Musculoskeletal and connective tissue disorders
Muscle spasms 26 1 0 19 2 0

Nervous system disorders
Headache 13 0 0 7 0 0

Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
a  upper respiratory tract infection, bronchitis, sinusitis, respiratory 

tract infection viral, rhinitis, pharyngitis, respiratory tract infection, 
metapneumovirus infection, tracheobronchitis, viral upper respiratory tract 
infection, laryngitis, respiratory syncytial virus infection, staphylococcal 
pharyngitis, tonsillitis, viral pharyngitis, acute sinusitis, nasopharyngitis, 
bronchiolitis, bronchitis viral, pharyngitis streptococcal, tracheitis, upper 
respiratory tract infection bacterial, bronchitis bacterial, epiglottitis, 
laryngitis viral, oropharyngeal candidiasis, respiratory moniliasis, viral 
rhinitis, acute tonsillitis, rhinovirus infection

b  Infusion-related reaction includes terms determined by investigators to be 
related to infusion

c  cough, productive cough, allergic cough
d  dyspnea, dyspnea exertional

Laboratory abnormalities worsening during treatment from baseline listed 
in Table 4.
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Table 4:  Treatment-Emergent Hematology Laboratory Abnormalities in 
POLLUX

DRd (N=283) Rd (N=281) 
All 
Grades 
(%)

Grade 
3  
(%) 

Grade 
4 
(%)

All 
Grades 
(%)

Grade 
3  
(%) 

Grade 
4 
(%)

Lymphopenia 95 42 10 87 32 6
Neutropenia 92 36 17 87 32 8
Thrombocytopenia 73 7 6 67 10 5
Anemia 52 13 0 57 19 0
Key: D=daratumumab, Rd=lenalidomide-dexamethasone.

Herpes Zoster Virus Reactivation
Prophylaxis for Herpes Zoster Virus reactivation was recommended for 
patients in some clinical trials of DARZALEX. In monotherapy studies, herpes 
zoster was reported in 3% of patients. In the combination therapy studies, 
herpes zoster was reported in 2-5% of patients receiving DARZALEX.
Infections
Grade 3 or 4 infections were reported as follows:
• Relapsed/refractory patient studies: DVd: 21% vs. Vd: 19%; DRd: 28% vs. 

Rd: 23%; DPd: 28%; DKda: 37%, Kda: 29%; DKdb: 21% 
a where carfilzomib 20/56 mg/m2 was administered twice-weekly
b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 23%, VMP: 15%; DRd: 32%,  

Rd: 23%; DVTd: 22%; VTd: 20%. 
Pneumonia was the most commonly reported severe (Grade 3 or 4) infection 
across studies. In active controlled studies, discontinuations from treatment 
due to infections occurred in 1-4% of patients.
Fatal infections (Grade 5) were reported as follows: 
• Relapsed/refractory patient studies: DVd: 1%, Vd: 2%; DRd: 2%, Rd: 1%; 

DPd: 2%; DKda: 5%, Kda: 3%; DKdb: 0%
a where carfilzomib 20/56 mg/m2 was administered twice-weekly
b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 1%, VMP: 1%; DRd: 2%, Rd: 2%; 

DVTd: 0%, VTd: 0%. 
Fatal infections were generally infrequent and balanced between the 
DARZALEX containing regimens and active control arms. Fatal infections 
were primarily due to pneumonia and sepsis.
Hepatitis B Virus (HBV) Reactivation
Hepatitis B virus reactivation has been reported in less than 1% of patients 
(including fatal cases) treated with DARZALEX in clinical trials.
Other Clinical Trials Experience
The following adverse reactions have been reported following administration 
of daratumumab and hyaluronidase for subcutaneous injection:
Nervous System disorders: Syncope
Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. 
The detection of antibody formation is highly dependent on the sensitivity 
and specificity of the assay. Additionally, the observed incidence of antibody 
(including neutralizing antibody) positivity in an assay may be influenced 
by several factors including assay methodology, sample handling, timing 
of sample collection, concomitant medications, and underlying disease.   
For these reasons, comparison of the incidence of antibodies in the studies 
described below with the incidence of antibodies in other studies or to other 
daratumumab products may be misleading.  
In clinical trials of patients with multiple myeloma treated with DARZALEX 
as monotherapy or as combination therapies, none of the 111 evaluable 
monotherapy patients, and 2 of the 1,383 evaluable combination therapy 
patients, tested positive for anti-daratumumab antibodies. One patient 
administered DARZALEX as combination therapy, developed transient 
neutralizing antibodies against daratumumab. However, this assay has 
limitations in detecting anti-daratumumab antibodies in the presence of 
high concentrations of daratumumab; therefore, the incidence of antibody 
development might not have been reliably determined.
Postmarketing Experience
The following adverse reactions have been identified during post-approval 
use of daratumumab. Because these reactions are reported voluntarily from a 
population of uncertain size, it is not always possible to reliably estimate their 
frequency or establish a causal relationship to drug exposure.
Immune System disorders: Anaphylactic reaction, IRR (including deaths)
Gastrointestinal disorders: Pancreatitis
Infections: Cytomegalovirus, Listeriosis

DRUG INTERACTIONS
Effects of Daratumumab on Laboratory Tests
Interference with Indirect Antiglobulin Tests (Indirect Coombs Test)
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing, 
including antibody screening and cross matching. Daratumumab interference 
mitigation methods include treating reagent RBCs with dithiothreitol (DTT) to 
disrupt daratumumab binding [see References] or genotyping. Since the Kell 
blood group system is also sensitive to DTT treatment, supply K-negative units 
after ruling out or identifying alloantibodies using DTT-treated RBCs.
If an emergency transfusion is required, administer non-cross-matched  
ABO/RhD-compatible RBCs per local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunofixation Tests
Daratumumab may be detected on serum protein electrophoresis (SPE) 
and immunofixation (IFE) assays used for monitoring disease monoclonal 
immunoglobulins (M protein). False positive SPE and IFE assay results 
may occur for patients with IgG kappa myeloma protein impacting initial 
assessment of complete responses by International Myeloma Working 
Group (IMWG) criteria. In patients with persistent very good partial response, 
where daratumumab interference is suspected, consider using a FDA-
approved daratumumab-specific IFE assay to distinguish daratumumab from 
any remaining endogenous M protein in the patient’s serum, to facilitate 
determination of a complete response.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
DARZALEX can cause fetal harm when administered to a pregnant woman. 
The assessment of associated risks with daratumumab products is based on 
the mechanism of action and data from target antigen CD38 knockout animal 
models (see Data). There are no available data on the use of DARZALEX in 
pregnant women to evaluate drug-associated risk of major birth defects, 
miscarriage or adverse maternal or fetal outcomes. Animal reproduction 
studies have not been conducted.
The estimated background risk of major birth defects and miscarriage for the 
indicated population is unknown. All pregnancies have a background risk of 
birth defect, loss, or other adverse outcomes. In the U.S. general population, 
the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
The combination of DARZALEX and lenalidomide, pomalidomide, or thalidomide 
is contraindicated in pregnant women, because lenalidomide, pomalidomide, 
and thalidomide may cause birth defects and death of the unborn child. 
Lenalidomide, pomalidomide, and thalidomide are only available through 
a REMS program. Refer to the lenalidomide, pomalidomide, or thalidomide 
prescribing information on use during pregnancy.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across the 
placenta. Based on its mechanism of action, DARZALEX may cause depletion 
of fetal CD38 positive immune cells and decreased bone density. Defer 
administering live vaccines to neonates and infants exposed to DARZALEX  
in utero until a hematology evaluation is completed.
Data
Animal Data
Mice that were genetically modified to eliminate all CD38 expression (CD38 
knockout mice) had reduced bone density at birth that recovered by 5 months 
of age. Data from studies using CD38 knockout animal models also suggest 
the involvement of CD38 in regulating humoral immune responses (mice), feto-
maternal immune tolerance (mice), and early embryonic development (frogs).
Lactation
Risk Summary
There is no data on the presence of daratumumab in human milk, the 
effects on the breastfed child, or the effects on milk production. Maternal 
immunoglobulin G is known to be present in human milk. Published data 
suggest that antibodies in breast milk do not enter the neonatal and infant 
circulations in substantial amounts. Because of the potential for serious 
adverse reactions in the breastfed child when DARZALEX is administered with 
lenalidomide, pomalidomide, or thalidomide, advise women not to breastfeed 
during treatment with DARZALEX. Refer to lenalidomide, pomalidomide, or 
thalidomide prescribing information for additional information.
Females and Males of Reproductive Potential
DARZALEX can cause fetal harm when administered to a pregnant woman 
[see Use in Specific Populations].
Pregnancy Testing
With the combination of DARZALEX with lenalidomide, pomalidomide, or 
thalidomide, refer to the lenalidomide, pomalidomide, or thalidomide labeling 
for pregnancy testing requirements prior to initiating treatment in females of 
reproductive potential.
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Table 4:  Treatment-Emergent Hematology Laboratory Abnormalities in 
POLLUX

DRd (N=283) Rd (N=281) 
All 
Grades 
(%)

Grade 
3  
(%) 

Grade 
4 
(%)

All 
Grades 
(%)

Grade 
3  
(%) 

Grade 
4 
(%)

Lymphopenia 95 42 10 87 32 6
Neutropenia 92 36 17 87 32 8
Thrombocytopenia 73 7 6 67 10 5
Anemia 52 13 0 57 19 0
Key: D=daratumumab, Rd=lenalidomide-dexamethasone.

Herpes Zoster Virus Reactivation
Prophylaxis for Herpes Zoster Virus reactivation was recommended for 
patients in some clinical trials of DARZALEX. In monotherapy studies, herpes 
zoster was reported in 3% of patients. In the combination therapy studies, 
herpes zoster was reported in 2-5% of patients receiving DARZALEX.
Infections
Grade 3 or 4 infections were reported as follows:
• Relapsed/refractory patient studies: DVd: 21% vs. Vd: 19%; DRd: 28% vs. 

Rd: 23%; DPd: 28%; DKda: 37%, Kda: 29%; DKdb: 21% 
a where carfilzomib 20/56 mg/m2 was administered twice-weekly
b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 23%, VMP: 15%; DRd: 32%,  

Rd: 23%; DVTd: 22%; VTd: 20%. 
Pneumonia was the most commonly reported severe (Grade 3 or 4) infection 
across studies. In active controlled studies, discontinuations from treatment 
due to infections occurred in 1-4% of patients.
Fatal infections (Grade 5) were reported as follows: 
• Relapsed/refractory patient studies: DVd: 1%, Vd: 2%; DRd: 2%, Rd: 1%; 

DPd: 2%; DKda: 5%, Kda: 3%; DKdb: 0%
a where carfilzomib 20/56 mg/m2 was administered twice-weekly
b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 1%, VMP: 1%; DRd: 2%, Rd: 2%; 

DVTd: 0%, VTd: 0%. 
Fatal infections were generally infrequent and balanced between the 
DARZALEX containing regimens and active control arms. Fatal infections 
were primarily due to pneumonia and sepsis.
Hepatitis B Virus (HBV) Reactivation
Hepatitis B virus reactivation has been reported in less than 1% of patients 
(including fatal cases) treated with DARZALEX in clinical trials.
Other Clinical Trials Experience
The following adverse reactions have been reported following administration 
of daratumumab and hyaluronidase for subcutaneous injection:
Nervous System disorders: Syncope
Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. 
The detection of antibody formation is highly dependent on the sensitivity 
and specificity of the assay. Additionally, the observed incidence of antibody 
(including neutralizing antibody) positivity in an assay may be influenced 
by several factors including assay methodology, sample handling, timing 
of sample collection, concomitant medications, and underlying disease.   
For these reasons, comparison of the incidence of antibodies in the studies 
described below with the incidence of antibodies in other studies or to other 
daratumumab products may be misleading.  
In clinical trials of patients with multiple myeloma treated with DARZALEX 
as monotherapy or as combination therapies, none of the 111 evaluable 
monotherapy patients, and 2 of the 1,383 evaluable combination therapy 
patients, tested positive for anti-daratumumab antibodies. One patient 
administered DARZALEX as combination therapy, developed transient 
neutralizing antibodies against daratumumab. However, this assay has 
limitations in detecting anti-daratumumab antibodies in the presence of 
high concentrations of daratumumab; therefore, the incidence of antibody 
development might not have been reliably determined.
Postmarketing Experience
The following adverse reactions have been identified during post-approval 
use of daratumumab. Because these reactions are reported voluntarily from a 
population of uncertain size, it is not always possible to reliably estimate their 
frequency or establish a causal relationship to drug exposure.
Immune System disorders: Anaphylactic reaction, IRR (including deaths)
Gastrointestinal disorders: Pancreatitis
Infections: Cytomegalovirus, Listeriosis

DRUG INTERACTIONS
Effects of Daratumumab on Laboratory Tests
Interference with Indirect Antiglobulin Tests (Indirect Coombs Test)
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing, 
including antibody screening and cross matching. Daratumumab interference 
mitigation methods include treating reagent RBCs with dithiothreitol (DTT) to 
disrupt daratumumab binding [see References] or genotyping. Since the Kell 
blood group system is also sensitive to DTT treatment, supply K-negative units 
after ruling out or identifying alloantibodies using DTT-treated RBCs.
If an emergency transfusion is required, administer non-cross-matched  
ABO/RhD-compatible RBCs per local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunofixation Tests
Daratumumab may be detected on serum protein electrophoresis (SPE) 
and immunofixation (IFE) assays used for monitoring disease monoclonal 
immunoglobulins (M protein). False positive SPE and IFE assay results 
may occur for patients with IgG kappa myeloma protein impacting initial 
assessment of complete responses by International Myeloma Working 
Group (IMWG) criteria. In patients with persistent very good partial response, 
where daratumumab interference is suspected, consider using a FDA-
approved daratumumab-specific IFE assay to distinguish daratumumab from 
any remaining endogenous M protein in the patient’s serum, to facilitate 
determination of a complete response.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
DARZALEX can cause fetal harm when administered to a pregnant woman. 
The assessment of associated risks with daratumumab products is based on 
the mechanism of action and data from target antigen CD38 knockout animal 
models (see Data). There are no available data on the use of DARZALEX in 
pregnant women to evaluate drug-associated risk of major birth defects, 
miscarriage or adverse maternal or fetal outcomes. Animal reproduction 
studies have not been conducted.
The estimated background risk of major birth defects and miscarriage for the 
indicated population is unknown. All pregnancies have a background risk of 
birth defect, loss, or other adverse outcomes. In the U.S. general population, 
the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
The combination of DARZALEX and lenalidomide, pomalidomide, or thalidomide 
is contraindicated in pregnant women, because lenalidomide, pomalidomide, 
and thalidomide may cause birth defects and death of the unborn child. 
Lenalidomide, pomalidomide, and thalidomide are only available through 
a REMS program. Refer to the lenalidomide, pomalidomide, or thalidomide 
prescribing information on use during pregnancy.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across the 
placenta. Based on its mechanism of action, DARZALEX may cause depletion 
of fetal CD38 positive immune cells and decreased bone density. Defer 
administering live vaccines to neonates and infants exposed to DARZALEX  
in utero until a hematology evaluation is completed.
Data
Animal Data
Mice that were genetically modified to eliminate all CD38 expression (CD38 
knockout mice) had reduced bone density at birth that recovered by 5 months 
of age. Data from studies using CD38 knockout animal models also suggest 
the involvement of CD38 in regulating humoral immune responses (mice), feto-
maternal immune tolerance (mice), and early embryonic development (frogs).
Lactation
Risk Summary
There is no data on the presence of daratumumab in human milk, the 
effects on the breastfed child, or the effects on milk production. Maternal 
immunoglobulin G is known to be present in human milk. Published data 
suggest that antibodies in breast milk do not enter the neonatal and infant 
circulations in substantial amounts. Because of the potential for serious 
adverse reactions in the breastfed child when DARZALEX is administered with 
lenalidomide, pomalidomide, or thalidomide, advise women not to breastfeed 
during treatment with DARZALEX. Refer to lenalidomide, pomalidomide, or 
thalidomide prescribing information for additional information.
Females and Males of Reproductive Potential
DARZALEX can cause fetal harm when administered to a pregnant woman 
[see Use in Specific Populations].
Pregnancy Testing
With the combination of DARZALEX with lenalidomide, pomalidomide, or 
thalidomide, refer to the lenalidomide, pomalidomide, or thalidomide labeling 
for pregnancy testing requirements prior to initiating treatment in females of 
reproductive potential.
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Contraception
Advise females of reproductive potential to use effective contraception during 
treatment with DARZALEX and for 3 months after the last dose. Additionally, 
refer to the lenalidomide, pomalidomide, or thalidomide labeling for additional 
recommendations for contraception.
Pediatric Use
Safety and effectiveness of DARZALEX in pediatric patients have not  
been established.
Geriatric Use
Of the 2,459 patients who received DARZALEX at the recommended dose, 38% were 
65 to 74 years of age, and 15% were 75 years of age or older. No overall differences 
in effectiveness were observed between these patients and younger patients. The 
incidence of serious adverse reactions was higher in older than in younger patients 
[see Adverse Reactions]. Among patients with relapsed and refractory multiple 
myeloma (n=1,213), the serious adverse reactions that occurred more frequently 
in patients 65 years and older were pneumonia and sepsis. Within the DKd group 
in CANDOR, fatal adverse reactions occurred in 14% of patients 65 years and 
older compared to 6% of patients less than 65 years. Among patients with newly 
diagnosed multiple myeloma who are ineligible for autologous stem cell transplant 
(n=710), the serious adverse reaction that occurred more frequently in patients  
75 years and older was pneumonia.
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PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Infusion-Related Reactions
Advise patients to seek immediate medical attention for any of the following 
signs and symptoms of infusion-related reactions: itchy, runny or blocked nose; 
fever, chills, nausea, vomiting, throat irritation, cough, headache, dizziness or 
lightheadedness, tachycardia, chest discomfort, wheezing, shortness of breath or 
difficulty breathing, itching, and blurred vision [see Warnings and Precautions].
Neutropenia
Advise patients to contact their healthcare provider if they have a fever [see 
Warnings and Precautions].
Thrombocytopenia
Advise patients to contact their healthcare provider if they notice signs of bruising 
or bleeding [see Warnings and Precautions].
Interference with Laboratory Tests
Advise patients to inform their healthcare providers, including personnel at blood 
transfusion centers that they are taking DARZALEX, in the event of a planned 
transfusion [see Warnings and Precautions].
Advise patients that DARZALEX can affect the results of some tests used to 
determine complete response in some patients and additional tests may be needed 
to evaluate response [see Warnings and Precautions].
Hepatitis B Virus (HBV) Reactivation
Advise patients to inform healthcare providers if they have ever had or might have 
a hepatitis B infection and that DARZALEX could cause hepatitis B virus to become 
active again [see Adverse Reactions].
Embryo-Fetal Toxicity
Advise pregnant women of the potential hazard to a fetus. Advise females of 
reproductive potential to inform their healthcare provider of a known or suspected 
pregnancy [see Warnings and Precautions, Use in Specific Populations].
Advise females of reproductive potential to avoid becoming pregnant during treatment 
with DARZALEX and for 3 months after the last dose [see Use in Specific Populations].
Advise patients that lenalidomide, pomalidomide, or thalidomide has the potential to 
cause fetal harm and has specific requirements regarding contraception, pregnancy 
testing, blood and sperm donation, and transmission in sperm. Lenalidomide, 
pomalidomide, and thalidomide are only available through a REMS program [see 
Use in Specific Populations].
Hereditary Fructose Intolerance (HFI)
DARZALEX contains sorbitol. Advise patients with HFI of the risks related to sorbitol 
[see Description (11) in Full Prescribing Information].
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Horsham, PA 19044 
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subcutaneous use
Brief Summary of Full Prescribing Information
INDICATIONS AND USAGE
DARZALEX FASPRO is indicated for the treatment of adult patients with 
multiple myeloma:
• in combination with lenalidomide and dexamethasone in newly diagnosed 

patients who are ineligible for autologous stem cell transplant and in 
patients with relapsed or refractory multiple myeloma who have received 
at least one prior therapy.

CONTRAINDICATIONS
DARZALEX FASPRO is contraindicated in patients with a history of severe 
hypersensitivity to daratumumab, hyaluronidase or any of the components of 
the formulation [see Warnings and Precautions and Adverse Reactions].
WARNINGS AND PRECAUTIONS
Hypersensitivity and Other Administration Reactions
Both systemic administration-related reactions, including severe or life-
threatening reactions, and local injection-site reactions can occur with 
DARZALEX FASPRO. Fatal reactions have been reported with daratumumab-
containing products, including DARZALEX FASPRO [see Adverse Reactions].
Systemic Reactions
In a pooled safety population of 898 patients with multiple myeloma (N=705) 
or light chain (AL) amyloidosis (N=193) who received DARZALEX FASPRO as 
monotherapy or as part of a combination therapy, 9% of patients experienced a 
systemic administration-related reaction (Grade 2: 3.2%, Grade 3: 1%). Systemic 
administration-related reactions occurred in 8% of patients with the first 
injection, 0.3% with the second injection, and cumulatively 1% with subsequent 
injections. The median time to onset was 3.2 hours (range: 4 minutes to 3.5 days). 
Of the 140 systemic administration-related reactions that occurred in 77 patients, 
121 (86%) occurred on the day of DARZALEX FASPRO administration. Delayed 
systemic administration-related reactions have occurred in 1% of the patients.
Severe reactions include hypoxia, dyspnea, hypertension, and tachycardia, 
and ocular adverse reactions, including choroidal effusion, acute myopia, 
and acute angle closure glaucoma. Other signs and symptoms of systemic 
administration-related reactions may include respiratory symptoms, such as 
bronchospasm, nasal congestion, cough, throat irritation, allergic rhinitis, and 
wheezing, as well as anaphylactic reaction, pyrexia, chest pain, pruritus, chills, 
vomiting, nausea, hypotension, and blurred vision.
Pre-medicate patients with histamine-1 receptor antagonist, acetaminophen 
and corticosteroids [see Dosage and Administration (2.5) in Full Prescribing 
Information]. Monitor patients for systemic administration-related reactions, 
especially following the first and second injections. For anaphylactic reaction 
or life-threatening (Grade 4) administration-related reactions, immediately 
and permanently discontinue DARZALEX FASPRO. Consider administering 
corticosteroids and other medications after the administration of  
DARZALEX FASPRO depending on dosing regimen and medical history to 
minimize the risk of delayed (defined as occurring the day after administration) 
systemic administration-related reactions [see Dosage and Administration 
(2.5) in Full Prescribing Information].
Ocular adverse reactions, including acute myopia and narrowing of the anterior 
chamber angle due to ciliochoroidal effusions with potential for increased 
intraocular pressure or glaucoma, have occurred with daratumumab-containing 
products. If ocular symptoms occur, interrupt DARZALEX FASPRO and seek 
immediate ophthalmologic evaluation prior to restarting DARZALEX FASPRO.
Local Reactions
In this pooled safety population, injection-site reactions occurred in 8% 
of patients, including Grade 2 reactions in 0.7%. The most frequent (>1%) 
injection-site reaction was injection site erythema. These local reactions 
occurred a median of 5 minutes (range: 0 minutes to 6.5 days) after starting 
administration of DARZALEX FASPRO. Monitor for local reactions and 
consider symptomatic management.
Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis
Serious or fatal cardiac adverse reactions occurred in patients with light 
chain (AL) amyloidosis who received DARZALEX FASPRO in combination 
with bortezomib, cyclophosphamide and dexamethasone [see Adverse 
Reactions]. Serious cardiac disorders occurred in 16% and fatal cardiac 
disorders occurred in 10% of patients. Patients with NYHA Class IIIA or Mayo 
Stage IIIA disease may be at greater risk. Patients with NYHA Class IIIB or IV 
disease were not studied.
Monitor patients with cardiac involvement of light chain (AL) amyloidosis  
more frequently for cardiac adverse reactions and administer supportive care 
as appropriate.
Neutropenia
Daratumumab may increase neutropenia induced by background therapy [see 
Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. Monitor 
patients with neutropenia for signs of infection. Consider withholding  
DARZALEX FASPRO until recovery of neutrophils. In lower body weight 
patients receiving DARZALEX FASPRO, higher rates of Grade 3-4 neutropenia 
were observed.

Thrombocytopenia
Daratumumab may increase thrombocytopenia induced by background 
therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. Consider 
withholding DARZALEX FASPRO until recovery of platelets.
Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX FASPRO can cause fetal harm 
when administered to a pregnant woman. DARZALEX FASPRO may cause 
depletion of fetal immune cells and decreased bone density. Advise pregnant 
women of the potential risk to a fetus. Advise females with reproductive potential 
to use effective contraception during treatment with DARZALEX FASPRO  
and for 3 months after the last dose [see Use in Specific Populations].
The combination of DARZALEX FASPRO with lenalidomide, thalidomide or 
pomalidomide is contraindicated in pregnant women, because lenalidomide, 
thalidomide or pomalidomide may cause birth defects and death of the unborn 
child. Refer to the lenalidomide, thalidomide or pomalidomide prescribing 
information on use during pregnancy.
Interference with Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and results in a positive 
Indirect Antiglobulin Test (Indirect Coombs test). Daratumumab-mediated 
positive indirect antiglobulin test may persist for up to 6 months after the last 
daratumumab administration. Daratumumab bound to RBCs masks detection 
of antibodies to minor antigens in the patient’s serum [see References (15)]. 
The determination of a patient’s ABO and Rh blood type are not impacted [see 
Drug Interactions].
Notify blood transfusion centers of this interference with serological testing 
and inform blood banks that a patient has received DARZALEX FASPRO. Type 
and screen patients prior to starting DARZALEX FASPRO [see Dosage and 
Administration (2.1) in Full Prescribing Information].
Interference with Determination of Complete Response
Daratumumab is a human IgG kappa monoclonal antibody that can be detected 
on both the serum protein electrophoresis (SPE) and immunofixation (IFE) 
assays used for the clinical monitoring of endogenous M-protein [see Drug 
Interactions]. This interference can impact the determination of complete 
response and of disease progression in some DARZALEX FASPRO-treated 
patients with IgG kappa myeloma protein.
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere 
in the labeling:
• Hypersensitivity and Other Administration Reactions [see Warnings  

and Precautions].
• Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis [see Warnings 

and Precautions].
• Neutropenia [see Warnings and Precautions].
• Thrombocytopenia [see Warnings and Precautions].
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 
reflect the rates observed in practice.
Relapsed/Refractory Multiple Myeloma
In Combination with Lenalidomide and Dexamethasone
The safety of DARZALEX FASPRO with lenalidomide and dexamethasone 
was evaluated in a single-arm cohort of PLEIADES [see Clinical Studies 
(14.2) in Full Prescribing Information]. Patients received DARZALEX FASPRO  
1,800 mg/30,000 units administered subcutaneously once weekly from weeks  
1 to 8, once every 2 weeks from weeks 9 to 24 and once every 4 weeks starting 
with week 25 until disease progression or unacceptable toxicity (N=65) in 
combination with lenalidomide and dexamethasone. Among these patients, 
92% were exposed for 6 months or longer and 20% were exposed for greater 
than one year.
Serious adverse reactions occurred in 48% of patients who received 
DARZALEX FASPRO. Serious adverse reactions in >5% of patients included 
pneumonia, influenza and diarrhea. Fatal adverse reactions occurred in 3.1% 
of patients.
Permanent discontinuation of DARZALEX FASPRO due to an adverse reaction 
occurred in 11% of patients who received DARZALEX FASPRO. Adverse 
reactions resulting in permanent discontinuation of DARZALEX FASPRO in 
more than 1 patient were pneumonia and anemia.
Dosage interruptions due to an adverse reaction occurred in 63% of patients 
who received DARZALEX FASPRO. Adverse reactions requiring dosage 
interruptions in >5% of patients included neutropenia, pneumonia, upper 
respiratory tract infection, influenza, dyspnea, and blood creatinine increased.
The most common adverse reactions (≥20%) were fatigue, diarrhea, upper 
respiratory tract infection, muscle spasms, constipation, pyrexia, pneumonia, 
and dyspnea.
Table 1 summarizes the adverse reactions in patients who received  
DARZALEX FASPRO in PLEIADES.
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Table 1:  Adverse Reactions (≥10%) in Patients Who Received  
DARZALEX FASPRO with Lenalidomide and Dexamethasone 
(DARZALEX FASPRO-Rd) in PLEIADES

Adverse Reaction

DARZALEX FASPRO 
with Lenalidomide and 

Dexamethasone
(N=65)

All Grades 
(%)

Grades ≥3 
(%)

General disorders and administration site conditions
Fatiguea 52 5#

Pyrexia 23 2#

Edema peripheral 18 3#

Gastrointestinal disorders
Diarrhea 45 5#

Constipation 26 2#

Nausea 12 0
Vomiting 11 0

Infections
Upper respiratory tract infectionb 43 3#

Pneumoniac 23 17
Bronchitisd 14 2#

Urinary tract infection 11 0
Musculoskeletal and connective tissue disorders

Muscle spasms 31 2#

Back pain 14 0
Respiratory, thoracic and mediastinal disorders

Dyspneae 22 3
Coughf 14 0

Nervous system disorders
Peripheral sensory neuropathy 17 2#

Psychiatric disorders
Insomnia 17 5#

Metabolism and nutrition disorders
Hyperglycemia 12 9#

Hypocalcemia 11 0
a  Fatigue includes asthenia, and fatigue.
b  Upper respiratory tract infection includes nasopharyngitis, pharyngitis, 

respiratory tract infection viral, rhinitis, sinusitis, upper respiratory tract 
infection, and upper respiratory tract infection bacterial.

c  Pneumonia includes lower respiratory tract infection, lung infection,  
and pneumonia.

d  Bronchitis includes bronchitis, and bronchitis viral.
e  Dyspnea includes dyspnea, and dyspnea exertional.
f  Cough includes cough, and productive cough.
#  Only grade 3 adverse reactions occurred.

Clinically relevant adverse reactions in <10% of patients who received 
DARZALEX FASPRO with lenalidomide and dexamethasone included:
• Musculoskeletal and connective tissue disorders: arthralgia, 

musculoskeletal chest pain
• Nervous system disorders: dizziness, headache, paresthesia
• Skin and subcutaneous tissue disorders: rash, pruritus
• Gastrointestinal disorders: abdominal pain
• Infections: influenza, sepsis, herpes zoster
• Metabolism and nutrition disorders: decreased appetite
• Cardiac disorders: atrial fibrillation
• General disorders and administration site conditions: chills, infusion 

reaction, injection site reaction
• Vascular disorders: hypotension, hypertension
Table 2 summarizes the laboratory abnormalities in patients who received 
DARZALEX FASPRO in PLEIADES.

Table 2:  Select Hematology Laboratory Abnormalities Worsening from Baseline 
in Patients Who Received DARZALEX FASPRO with Lenalidomide and 
Dexamethasone (DARZALEX FASPRO-Rd) in PLEIADES

Laboratory Abnormality

DARZALEX FASPRO 
with Lenalidomide and Dexamethasonea

All Grades 
(%) 

Grades 3-4 
(%)

Decreased leukocytes 94 34
Decreased lymphocytes 82 58
Decreased platelets 86 9
Decreased neutrophils 89 52
Decreased hemoglobin 45 8

a  Denominator is based on the safety population treated with  
DARZALEX FASPRO-Rd (N=65).

Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. 
The detection of antibody formation is highly dependent on the sensitivity 
and specificity of the assay. Additionally, the observed incidence of antibody 
(including neutralizing antibody) positivity in an assay may be influenced 
by several factors including assay methodology, sample handling, timing 
of sample collection, concomitant medications, and underlying disease. 
For these reasons, comparison of the incidence of antibodies in the studies 
described below with the incidence of antibodies in other studies or to other 
daratumumab products or other hyaluronidase products may be misleading.
In patients with multiple myeloma and light chain (AL) amyloidosis who 
received DARZALEX FASPRO as monotherapy or as part of a combination 
therapy, less than 1% of 819 patients developed treatment-emergent anti-
daratumumab antibodies.
In patients with multiple myeloma and light chain (AL) amyloidosis who received 
DARZALEX FASPRO as monotherapy or as part of a combination therapy, 7% 
of 812 patients developed treatment-emergent anti-rHuPH20 antibodies. The 
anti-rHuPH20 antibodies did not appear to affect daratumumab exposure. 
None of the patients who tested positive for anti-rHuPH20 antibodies tested 
positive for neutralizing antibodies.
Postmarketing Experience
The following adverse reactions have been identified with post-approval use 
of daratumumab. Because these reactions are reported voluntarily from a 
population of uncertain size, it is not always possible to reliably estimate their 
frequency or establish a causal relationship to drug exposure.
Immune System: Anaphylactic reaction, Systemic administration reactions 
(including death)
Gastrointestinal: Pancreatitis
Infections: Cytomegalovirus, Listeriosis
DRUG INTERACTIONS
Effects of Daratumumab on Laboratory Tests
Interference with Indirect Antiglobulin Tests (Indirect Coombs Test)
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing, 
including antibody screening and cross matching. Daratumumab interference 
mitigation methods include treating reagent RBCs with dithiothreitol (DTT) to 
disrupt daratumumab binding [see References] or genotyping. Since the Kell 
blood group system is also sensitive to DTT treatment, supply K-negative units 
after ruling out or identifying alloantibodies using DTT-treated RBCs.
If an emergency transfusion is required, administer non-cross-matched  
ABO/RhD-compatible RBCs per local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunofixation Tests
Daratumumab may be detected on serum protein electrophoresis (SPE) 
and immunofixation (IFE) assays used for monitoring disease monoclonal 
immunoglobulins (M protein). False positive SPE and IFE assay results 
may occur for patients with IgG kappa myeloma protein impacting initial 
assessment of complete responses by International Myeloma Working 
Group (IMWG) criteria. In DARZALEX FASPRO-treated patients with 
persistent very good partial response, where daratumumab interference is 
suspected, consider using a FDA-approved daratumumab-specific IFE assay 
to distinguish daratumumab from any remaining endogenous M protein in the 
patient’s serum, to facilitate determination of a complete response.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
DARZALEX FASPRO can cause fetal harm when administered to a pregnant 
woman. The assessment of associated risks with daratumumab products 
is based on the mechanism of action and data from target antigen CD38 
knockout animal models (see Data). There are no available data on the use 
of DARZALEX FASPRO in pregnant women to evaluate drug-associated risk 
of major birth defects, miscarriage or adverse maternal or fetal outcomes. 
Animal reproduction studies have not been conducted.
The estimated background risk of major birth defects and miscarriage for the 
indicated population is unknown. All pregnancies have a background risk of 
birth defect, loss, or other adverse outcomes. In the U.S. general population, 
the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
The combination of DARZALEX FASPRO and lenalidomide, thalidomide or 
pomalidomide is contraindicated in pregnant women, because lenalidomide, 
thalidomide and pomalidomide may cause birth defects and death of 
the unborn child. Lenalidomide, thalidomide and pomalidomide are only 
available through a REMS program. Refer to the lenalidomide, thalidomide or 
pomalidomide prescribing information on use during pregnancy.
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Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across 
the placenta. Based on its mechanism of action, DARZALEX FASPRO may 
cause depletion of fetal CD38 positive immune cells and decreased bone 
density. Defer administering live vaccines to neonates and infants exposed 
to daratumumab in utero until a hematology evaluation is completed.
Data
Animal Data
DARZALEX FASPRO for subcutaneous injection contains daratumumab and 
hyaluronidase. Mice that were genetically modified to eliminate all CD38 
expression (CD38 knockout mice) had reduced bone density at birth that 
recovered by 5 months of age. Data from studies using CD38 knockout animal 
models also suggest the involvement of CD38 in the regulation of humoral 
immune responses (mice), feto-maternal immune tolerance (mice), and early 
embryonic development (frogs).
No systemic exposure of hyaluronidase was detected in monkeys given  
22,000 U/kg subcutaneously (12 times higher than the human dose) and there 
were no effects on embryo-fetal development in pregnant mice given 330,000 
U/kg hyaluronidase subcutaneously daily during organogenesis, which is  
45 times higher than the human dose.
There were no effects on pre- and post-natal development through sexual 
maturity in offspring of mice treated daily from implantation through lactation 
with 990,000 U/kg hyaluronidase subcutaneously, which is 134 times higher 
than the human doses.
Lactation
Risk Summary
There is no data on the presence of daratumumab and hyaluronidase in human 
milk, the effects on the breastfed child, or the effects on milk production. 
Maternal immunoglobulin G is known to be present in human milk. Published 
data suggest that antibodies in breast milk do not enter the neonatal and 
infant circulations in substantial amounts. Because of the potential for 
serious adverse reactions in the breastfed child when DARZALEX FASPRO 
is administered with lenalidomide, thalidomide or pomalidomide, advise 
women not to breastfeed during treatment with DARZALEX FASPRO. Refer 
to lenalidomide, thalidomide or pomalidomide prescribing information for 
additional information.
Data
Animal Data
No systemic exposure of hyaluronidase was detected in monkeys given  
22,000 U/kg subcutaneously (12 times higher than the human dose) and 
there were no effects on post-natal development through sexual maturity in 
offspring of mice treated daily during lactation with 990,000 U/kg hyaluronidase 
subcutaneously, which is 134 times higher than the human doses.
Females and Males of Reproductive Potential
DARZALEX FASPRO can cause fetal harm when administered to a pregnant 
woman [see Use in Specific Populations].
Pregnancy Testing
With the combination of DARZALEX FASPRO with lenalidomide, thalidomide or 
pomalidomide, refer to the lenalidomide, thalidomide or pomalidomide labeling 
for pregnancy testing requirements prior to initiating treatment in females of 
reproductive potential.
Contraception
Advise females of reproductive potential to use effective contraception during 
treatment with DARZALEX FASPRO and for 3 months after the last dose. 
Additionally, refer to the lenalidomide, thalidomide or pomalidomide labeling 
for additional recommendations for contraception.
Pediatric Use
Safety and effectiveness of DARZALEX FASPRO in pediatric patients have 
not been established.
Geriatric Use
Of the 291 patients who received DARZALEX FASPRO as monotherapy for 
relapsed and refractory multiple myeloma, 37% were 65 to <75 years of age, and 
19% were 75 years of age or older. No overall differences in effectiveness of 
DARZALEX FASPRO have been observed between patients ≥65 years of age and 
younger patients. Adverse reactions that occurred at a higher frequency (≥5% 
difference) in patients ≥65 years of age included upper respiratory tract infection, 
urinary tract infection, dizziness, cough, dyspnea, diarrhea, nausea, fatigue, and 
peripheral edema. Serious adverse reactions that occurred at a higher frequency 
(≥2% difference) in patients ≥65 years of age included pneumonia.
Of the 214 patients who received DARZALEX FASPRO as combination therapy 
with pomalidomide and dexamethasone or DARZALEX FASPRO as combination 
therapy with lenalidomide and low-dose dexamethasone for relapsed and 
refractory multiple myeloma, 43% were 65 to <75 years of age, and 18% were 

75 years of age or older. No overall differences in effectiveness were observed 
between patients ≥65 years (n=131) and <65 years (n=85). Adverse reactions 
occurring at a higher frequency (≥5% difference) in patients ≥65 years of age 
included fatigue, pyrexia, peripheral edema, urinary tract infection, diarrhea, 
constipation, vomiting, dyspnea, cough, and hyperglycemia. Serious adverse 
reactions occurring at a higher frequency (≥2% difference) in patients  
≥65 years of age included neutropenia, thrombocytopenia, diarrhea, anemia, 
COVID-19, ischemic colitis, deep vein thrombosis, general physical health 
deterioration, pulmonary embolism, and urinary tract infection.
Of the 193 patients who received DARZALEX FASPRO as part of a combination 
therapy for light chain (AL) amyloidosis, 35% were 65 to <75 years of age, and 
10% were 75 years of age or older. Clinical studies of DARZALEX FASPRO as 
part of a combination therapy for patients with light chain (AL) amyloidosis 
did not include sufficient numbers of patients aged 65 and older to determine 
whether effectiveness differs from that of younger patients. Adverse reactions 
that occurred at a higher frequency in patients ≥65 years of age were 
peripheral edema, asthenia, pneumonia and hypotension.
No clinically meaningful differences in the pharmacokinetics of daratumumab 
were observed in geriatric patients compared to younger adult patients [see 
Clinical Pharmacology (12.3) in Full Prescribing Information].
REFERENCES
1. Chapuy, CI, RT Nicholson, MD Aguad, et al., 2015, Resolving the 

daratumumab interference with blood compatibility testing, Transfusion, 
55:1545-1554 (accessible at http://onlinelibrary.wiley.com/doi/10.1111/
trf.13069/epdf).

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Hypersensitivity and Other Administration Reactions
Advise patients to seek immediate medical attention for any of the following 
signs and symptoms of systemic administration-related reactions: itchy, runny 
or blocked nose; chills, nausea, throat irritation, cough, headache, shortness of 
breath or difficulty breathing, and blurred vision [see Warnings and Precautions].

Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis
Advise patients to immediately contact their healthcare provider if they have 
signs or symptoms of cardiac adverse reactions [see Warnings and Precautions].
Neutropenia
Advise patients to contact their healthcare provider if they have a fever [see 
Warnings and Precautions].
Thrombocytopenia
Advise patients to contact their healthcare provider if they have bruising or 
bleeding [see Warnings and Precautions].
Embryo-Fetal Toxicity
Advise pregnant women of the potential hazard to a fetus. Advise females of 
reproductive potential to inform their healthcare provider of a known or suspected 
pregnancy [see Warnings and Precautions, Use in Specific Populations].
Advise females of reproductive potential to avoid becoming pregnant during 
treatment with DARZALEX FASPRO and for 3 months after the last dose [see 
Use in Specific Populations].
Advise patients that lenalidomide, thalidomide and pomalidomide have the 
potential to cause fetal harm and have specific requirements regarding 
contraception, pregnancy testing, blood and sperm donation, and transmission 
in sperm. Lenalidomide, thalidomide and pomalidomide are only available 
through a REMS program [see Use in Specific Populations].
Interference with Laboratory Tests
Advise patients to inform their healthcare provider, including personnel at 
blood transfusion centers, that they are taking DARZALEX FASPRO, in the 
event of a planned transfusion [see Warnings and Precautions].
Advise patients that DARZALEX FASPRO can affect the results of some tests 
used to determine complete response in some patients and additional tests 
may be needed to evaluate response [see Warnings and Precautions].
Hepatitis B Virus (HBV) Reactivation
Advise patients to inform healthcare providers if they have ever had or might 
have a hepatitis B infection and that DARZALEX FASPRO could cause hepatitis 
B virus to become active again [see Adverse Reactions].
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TUMOR TYPETUMOR TYPE

Discussing the CARD Trial
CARD tested cabazitaxel compared with the alternate 
[androgen receptor] AR-targeted therapy [of either 
abiraterone (Zytiga) plus prednisone or enzalutamide 
(Xtandi)] for patients with metastatic CRPC.1 This study 
enrolled patients who had progressed on an AR-targeted 
therapy [ARTT] within 12 months of starting that drug. 
It’s not necessarily everybody who’s on a novel hormonal 
agent, but those [who] have sort of progressed, whether 
it was before or after [the use of] docetaxel. 

The trial randomly assigned patients 1:1 to receive 25 mg/m2  
of cabazitaxel, with granulocyte colony-stimulating factor 
[G-CSF] support, once every 3 weeks. The study was done 
in Europe in the post-STAMPEDE [NCT00268476] era 
where the frontline landscape for metastatic hormone-
sensitive disease was. There was a lot of uptake of 
docetaxel for hormone-sensitive use in Europe when the 
trial was conducted, and the median duration of the ARTT 
use was around 7 to 8 months.

The primary end point [of the study] was imaging-based 
progression-free survival [PFS], which is because they 
used both RECIST and Prostate Cancer Working Group 3 
criteria to define bone disease progression in patients. 
Secondary end points looked at overall survival [OS], PSA 
[prostate-specific antigen] response, tumor response, and 
other quality-of-life end points such as pain response, 
time to symptomatic skeletal-related events, safety, and 
the identification of various biomarkers as well.

When we think about their docetaxel and prior ARTT 
status, whether it was abiraterone or enzalutamide, 
there’s about an even split between the arms. [For 
patients given cabazitaxel,] 43.4% had prior abiraterone 
and 55.8% were on enzalutamide, with this similar split 
reflected in the comparison arm, [being the arm with 
patients on either abiraterone or enzalutamide]. Most of 
these patients received ARTTs after docetaxel. 

Ultimately, the trial was a positive study that demon-
strated an improvement in imaging-based PFS with 
cabazitaxel over the use of abiraterone or enzalutamide. 
The median PFS in patients given cabazitaxel was  
8 months [range, 5.7-9.2] vs 3.7 months [range, 2.8-5.1] 
for patients given an androgen-signaling targeted inhibi-
tor, with an [HR] for progression or death of 0.54 [95% CI, 
0.40-0.73; P < .001], which was statistically significant.

Outcomes and Safety Groups in CARD 
This trial did enroll patients who had an ECOG perfor-
mance score of 2, and looking at time from initiation of 
the ARTT to disease progression, whether it was greater 
than or less than 6 months or it was before or after the 
docetaxel, across all these subgroups the direction of the 
HR was 0.8 toward the use of cabazitaxel. 

However, I want to [reiterate that the] point of these 
preplanned subgroup analyses is that they were not 
necessarily statistically significant for every [subgroup]. 
The study is not powered to demonstrate significance for 
each of these small subgroups, but what you would want 
to look at is the point estimate. You want to look [to see 
if the] HR is trending towards cabazitaxel, and that’s what 
[is highlighted in this study].

Now, either radiologic or symptomatic progression or 
death is a little bit different than the primary end point, 
which was imaging based. This basically considers clini-
cal progression in addition to radiographic progression, 
but there was still a statistically significant improvement 

Clinical Commentary: Data to Consider When 
Sequencing Therapy in Castration-Resistant  
Prostate Cancer

At a live event discussing the case of a man, aged  
75 years, with metastatic castration-resistant prostate 
cancer (CRPC), Rana McKay, MD, focused on the 
makeup and results of the pivotal phase 4 CARD 
(NCT02485691) and phase 3 VISION (NCT03511664) 

studies. These studies make up the basis for the use of 
cabazitaxel (Jevtana) and then subsequently lutetium in 
certain patients with prostate cancer. McKay discussed 
the results, challenges, and how best to sequence the 
therapies in a clinician’s practice.  

LIVE EVENT SUMMARY

Rana McKay, MD 
Associate Professor of Medicine 
UC San Diego Health 
La Jolla, CA
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with cabazitaxel vs the alternate therapy. The median 
PFS was 4.4 months [95% CI, 3.6-5.4] in the cabazi-
taxel arm compared with 2.7 months [95% CI, 2.4-2.8] 
in the abiraterone or enzalutamide arm, with an [HR] of  
0.52 [95% CI, 0.40-0.68; P < .0001].

While OS was a secondary end point, there was a 
significant improvement with the use of cabazitaxel 
over abiraterone or enzalutamide. Median OS was  
13.6 months [95% CI, 11.5-17.5] in the study arm 
compared with 11 months [95% CI, 9.2-12.9] for patients 
on an androgen-signaling targeted inhibitor, which was 
statistically significant with an [HR] of 0.64 [95% CI, 0.46-
0.89; P = .008]. There was also a statistically significant 
improvement in PSA response, objective tumor response, 

and pain response for patients on cabazitaxel over the 
hormonal agent [Figure2]. Additionally, time to symptom-
atic skeletal-related event was statistically significant with 
use of cabazitaxel, [whereas] the median time to event 
was not reached [95% CI, 20-NR], compared to a median of  
15.7 months [95% CI, 10.8-NR] for patients on either of 
the other inhibitors [HR, 0.59; 95% CI, 0.35-1.01; P = .05]. 

[In terms of safety,] grade 3 or greater adverse events 
[AEs] of any grade were similar between the 2 arms.2 
It was 56% with cabazitaxel and 52% with abiraterone 
and enzalutamide. Serious AEs were about the same 
between both arms. I think what’s important to highlight 
is the AEs that are leading to treatment discontinuation. 
There are more AEs, almost a doubling of the AEs,  
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leading to treatment discontinuation with cabazitaxel 
at 19.8% compared to abiraterone or enzalutamide at 
8.9%. However, there is a greater likelihood of deteri-
oration of quality of life at 3 months with abiraterone 
or enzalutamide. 

These [patients will] have pain that’s likely related to 
their disease. When you give them an effective therapy 
and control their disease-related symptoms, they feel 
better. Therefore, though this is a trial of chemotherapy, 
we’re seeing improvements in quality of life because 
[most] of the patients coming into this trial are a large 
portion of patients who have pain.

Comparing VISION With Current 
Standard of Care 
[VISION] is a phase 3 open-label study of protocol-
permitted standard of care plus 177Lutetium [Lu]-PSMA-617 
for patients with prostate-specific membrane antigen 
[PSMA]-positive metastatic CRPC.3 Eligible patients 
needed to have received both 1 or 2 lines of a prior taxane 
or 1 or more lines of a pathway inhibitor. Patients were 
allowed to receive protocol-permitted standard of care, but 
because this was lutetium, [the study] excluded patients 
given concurrent chemotherapy, immunotherapy, radium, 
or investigational drugs. It limited the standard-of-care 
arm to hormonal therapies, steroids, radiation, those 
sorts of things. 

[Patients had to have a] performance status of 0 to 
2 and they had to have a life expectancy greater than  
6 months. They did have to have PSMA-positive disease 
based off gallium 68 PSMA imaging. This was in reference 
to the liver, as opposed to in reference to uptake in the 
salivary glands. It did not mandate [18F-fludeoxyglucose] 
FDG PET, as was done in the prior therapy trial, which 
mandated both PSMA and FDG PET imaging. Patients were 
randomized 2:1 to receive lutetium PSMA plus standard of 
care, which was given intravenously every 6 weeks for up 
to a maximum of 6 cycles vs just protocol-permitted stan-
dard of care. There was no crossover that was allowed, 
and the primary end point for the study was OS and radio-
graphic PFS [rPFS].

When the study was first started, there seemed to be a 
lot of dropouts in the control arm, which obviously is going 
to affect the interpretation of the primary end point of 
PFS. After recognizing that, [the researchers] implemented 
protocol measures to ensure that wasn’t happening, like 
education to the primary investigators, education to the 
sites, and education to the patient that was not permitted.

There were 2 analysis data sets, 1 analysis data set 
after the implementation of these measures to prevent 
[individuals] dropping off the control arm and making the 
treatment arm look better. That’s sort of the analysis set 

for imaging-based PFS, which included 581 patients. Then 
all patients underwent randomization. 

To give a little bit of background around why there’s 
this imaging-based PFS…the data post implementation 
of measures is to prevent dropout from the control arm. 
There was a fair bit of patients [who] had lung and liver 
metastases that were enrolled [in] the trial at around 10% 
for lung and just over 10% for liver. So, 97% [of patients 
in the PFS set] and 96% of patients [in the randomization 
set] had received prior docetaxel and about 40% in both 
sets of patients had received prior cabazitaxel.

Outcomes of VISION 
There was a statistically significant improvement of rPFS 
from 8.7 months in the 177Lu-PSMA-617 arm compared with 
3.4 months in the standard of care alone arm with an HR 
of 0.40 [99.2% CI, 0.29-0.57; P < .001] that is consistent 
with what is seen for all randomized patients. The OS data 
show a median OS of 15.3 months in the study arm vs  
11.3 months in the control arm [HR, 0.62; 95% CI, 0.52-
0.74; P < .001]. This was a positive trial for both OS and 
rPFS in the rPFS analysis and overall data set.

The [main treatment-emergent AE to look at with this 
agent] is bone marrow suppression, certainly more than 
in the control. In all grades, 47.4% of patients in the 
177Lu-PSMA-617 arm experienced bone marrow suppres-
sion compared with 23.4% experiencing grade 3 to 5 bone 
marrow suppression. A fair bit of anemia and thrombocy-
topenia [were] also seen while dry mouth is also commonly 
observed. Most of the time this tends to be low grade, but 
around 40% dry mouth and 40% nausea and vomiting [were] 
seen in the study arm. [There was also a] slight increased 
risk of some renal toxicity, but again, most of that is low 
grade that’s seen.

Based on the results of the VISION trial, the FDA approved 
lutetium PSMA for use in patients who had received a prior 
AR-targeting agent and prior taxane chemotherapy, but 
patients needed to have positive PSMA PET imaging to be 
selected for treatment.4

Administering PSMA Tests 
In most institutions, the medical oncologist is not the one 
administering the treatment, just like radium, because 
of the radiation credentialing and radiation safety steps 
that need to happen. That either happens through nuclear 
medicine or radiation oncology has done some of the 
radiopharmaceutical and radioligand therapy. 

In a lot of institutions, there’s a consult for whichever 
department is administering, whether it’s nuclear medi-
cine or radiation oncology. Then they see that provider and 
they get the drug ordered. Regarding the imaging, that’s 
ordered just like any PET scan, but we’ve got [18F-DCFPyl] 
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PyL PSMA imaging at our institution, so we’re able to 
order it internally. [For other institutions that may not 
have that,] there are external imaging groups or other 
places that do offer PSMA imaging, whether it be PyL 
with gallium 68 PSMA-11, or PyL with F18, or whether it 
be the Telix product with gallium 68. 

At the beginning, hopefully [individuals] align with 
the guidelines, get comfortable with using it in the right 
context. There are a lot of clinical trials that are looking 
at testing lutetium pre chemotherapy and lutetium for 
patients with hormone-sensitive disease.

The Use of Lutetium After Radium 
I do think that you can give lutetium after radium because 
it’s a totally different kind of mechanism of action. Radium 
is an Α emitter that’s targeting the bone only, [whereas] 
Lu is a Β emitter that’s targeting PSMA cells. They may 
be in the bone, or they may be out of the bone, but they 
work differently, and I think, complementary [as well]. 
There are studies that are testing actinium, which is an Α 
particle PSMA-targeted therapy and testing the combina-
tion of both the Α and the Β particle. The biggest thing that 
worries me [about this approach] is the myelosuppression, 
just like the bone marrow toxicity. 

[I do believe that] there still is a role for chemotherapy 
in the context for patients who do not have PSMA-
expressing disease or have lesions that are seen on CT 
imaging that are not PSMA avid. For these [individu-
als who] don’t have the biomarker, or they don’t have 
PSMA-expressing cells, or maybe their liver lesions are 
non-PSMA expressing but their bone lesions are, I’m not 
going to be jumping through hoops to give that person 
lutetium right away anyway. I think in that context, it may 
not necessarily be the greatest option. If they’re PSMA 
expressing, I don’t think that if they have lung or liver or 
bone cancer, that will preclude one or the other. Similarly, 
for the high volume or rapidly progressive disease, we’ve 
seen that it’s an effective agent.  n
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Targeted OncologyTM: What data support the use of 
selinexor in this patient? 
FORSBERG: The largest registration trial that was per-
formed to evaluate selinexor was a combination phase 
3 study called the BOSTON trial [NCT03110562], with 
selinexor, bortezomib, and dexamethasone [XVd]. This 
was in patients with 1 to 3 prior lines of therapy, so earlier 
relapse. The initial approval of selinexor was [for] patients 
who were pentarefractory or heavily exposed to prior ther-
apies, and they used a different dosing of selinexor. 

Selinexor was initially approved at an 80-mg twice-weekly 
dosing structure with the STORM trial [NCT02336815] and 
then subsequently other combination studies.1,2 Dosing is 
now 100 mg weekly [in the BOSTON trial], so not the twice-
weekly dosing, and that does have an impact on the severity 
of some of the adverse effects [AEs]. 

Often, [physicians] may use even further reduce doses 
to try to target manageable AEs and harness the efficacy 
that comes along with it. This trial enrolled 402 patients; the 

median age [was in] the late 60s, with a good portion who 
were over 65 years old. [Patients] were [randomly assigned] 
to weekly XVd vs twice weekly Vd, so a more dose-intense 
bortezomib regimen [in the Vd arm] that probably impacts 
the efficacy to a degree, but certainly some of the AEs that 
were seen, including neuropathy. The slightly different dosing 
structure in terms of cycle length was primarily built around 
response rate and progression-free survival [PFS].3 

The baseline characteristics were not uncommon ones 
[and were] seen in the earlier relapsed setting, although there 
was a substantial percentage of patients with proteasome 
inhibitor previously, [which is] a decent number with stem cell 
transplant [and] a modest but not inconsequential number 
with prior daratumumab.3

So, [there were] some different characteristics from 
some of the patients that we may sometimes see 
in the relapsed setting, but it was a positive study. 
With the selinexor combination, the median PFS was 
[approximately] 14 months vs 9.5 months with Vd  
[HR, 0.70; 95% CI, 0.53-0.93; P = .0075].

What did the subgroup analyses show for the 
selinexor combination? 
In the subgroup analyses, the selinexor-based combina-
tion showed consistent benefit across a variety of different 
subgroups. There is some reasonable consideration that 
patients treated with prior daratumumab were in a slightly 
more challenging scenario than some other relapsed  

Forsberg Explains How Selinexor Fits Into Sequencing 
Therapies in R/R Multiple Myeloma

2019
• A 70-year-old White woman was diagnosed with 

stage I multiple myeloma.
• Medical history: stage 3 chronic kidney disease, 

moderate renal impairment
• Fluorescence in situ hybridization shows deletion  

17p (del[17p])
• The patient declined autologous stem cell transplant. 
• She received lenalidomide (Revlimid), bortezomib 

(Velcade), and dexamethasone.
• Best response: very good partial response (VGPR)
• Lenalidomide maintenance continued.

Two years later (2021)—first relapse
• Patient continued lenalidomide maintenance.
• On routine follow-up, the patient reported having 

mild fatigue but continued to work full-time.
• Bone marrow plasma cells, light chains, and rising  

M protein.
• Kidney function was worsening (now stage IV chronic 

kidney disease).
• The patient received daratumumab (Darzalex) plus 

pomalidomide (Pomalyst) and dexamethasone, with 
a best response of VGPR.

• One year later (2022), second relapse was discovered
• Kidney function continues to decline.
• The patient was started on selinexor (Xpovio) plus 

bortezomib and dexamethasone (Vd) based on her 
worsening renal impairment, del(17p) status, and 
prior therapies.

• She achieved VGPR again. 

CASE

Peter Forsberg, MD
Associate Professor, Medicine-
Hematology

University of Colorado Hospital
University of Colorado Cancer Center 
Aurora, CA
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settings. The impact prior daratumumab has shown in 
certain trials is that it [modifies] the effectiveness of future 
therapy a little more than other prior exposures, like lenalid-
omide. Patients with del(17p) in the high-risk cytogenetic 
category had a substantial shift toward benefitting with 
selinexor inclusion. One can tell themselves a story about 
why patients with del(17p) may particularly benefit from 
selinexor, which inhibits the export of certain proteins from 
the nucleus, possibly including tumor suppressors. There is 
some rationale for why these patients may benefit preferen-
tially, although that’s mostly theoretical, but it does seem to 
show some specific benefit in that population.3 

One must take the analysis for what it is, which is a popu-
lation that included all sorts of patients who were enrolled. 
Essentially, patients who received the selinexor combination 
had a higher overall response rate [ORR] of 76% vs 62% in 
the Vd arm, then essentially a longer duration of response 
at 20 months vs [approximately] 12 months for the Vd arm.3 

There were benefits across different groups. One of the 
important groups to focus on within any of these trials in the 
real world is the high-risk cytogenetics group. We don’t have 
many studies that have been performed specifically to evalu-
ate high-risk groups, so we’re sort of stuck with subgroup and 
subset analyses. Essentially, there was a trend toward signif-
icant improvement in benefit for selinexor-treated patients 
with high-risk cytogenetics, with an improvement in PFS of 
[approximately] 4 months. 

One is always going to see better outcomes in the stan-
dard-risk patients, but you want to see at least a similar 
benefit in the high-risk patients, ideally, and then an improve-
ment in ORR. Both arms had comparable response rates.4 

A slightly more exploratory analysis of patients with renal 
impairment did show benefit, especially across patients with 
reduced the glomerular filtration rate [GFRs]. In patients with 
the lowest renal function, there were fewer durable responses 
across the board, but still, the trend was toward benefit with 
selinexor treatment in those groups, as well [Table5]. 

How do the AEs impact the use of selinexor in this 
patient population? 
With the conversation around selinexor, we can’t help but 
discuss some of the AEs, because anticipating, managing, 
and discussing them with your patient before you choose 
which therapy to use must include those characteristics. 
The most common treatment-emergent AEs with selinexor in 
comparison [with] bortezomib and dexamethasone included 
thrombocytopenia and anemia, so the myelosuppression with 
a predominance of thrombocytopenia [is notable]. 

Some of the issues that may come from selinexor crossing 
the blood-brain barrier more actively and causing direct 
neurologic AEs include fatigue, nausea, and sometimes 
reduced energy levels. These AEs are in part dose related, so 

using the once-weekly dose and having some flexibility with 
starting dose or dose adjustment can substantially impact 
them. Nausea is one of the most common ones, [which] 
requires a robust approach to minimize. [However], most 
nausea symptoms occur during the first month, then many 
patients improve in the subsequent cycles. 

A lot of us think of getting through the first month of 
selinexor as a bit of a process, but once we do, it often gets 
more manageable moving forward. Dose modifications were 
common, with 89% of patients on the selinexor arm vs 76% 
on the Vd arm—so high rates in both arms. But the reasons 
were a little different and were more related to neuropathy 
with bortezomib vs related to things like fatigue, nausea, and 
thrombocytopenia with selinexor.3 

If you use selinexor, what steps and supportive care 
do you routinely perform to help with tolerability?
For monitoring, it’s routine or consistent that during the first 
cycle, one wants to watch complete blood counts [CBCs] 
closely. So, often—even if they’re on an all-oral combina-
tion with pomalidomide [Pomalyst] or something like that—if 
you’re not using the BOSTON trial data but other phase 2 data 
with other combinations, you should still have [patients] come 
in routinely for CBC monitoring and standard blood chemis-
tries, specifically sodium. Hyponatremia is another issue that 
can emerge, especially in patients who are not eating and 
drinking as much; they may need some fluid support or some 
counseling regarding taking it. Get a gauge of volume status, 
changes in nutritional baseline, and be proactive about any 
dosing adjustment.6 

What impact do selinexor dose reductions have on 
toxicity profile and clinical outcomes?
Selinexor is not the only drug [in which] the initial dosing may 
not be the optimal long-term dosing that’s used in practice in 
appropriate patient population types. [However], there were 
certainly more issues in a dose-dependent fashion, espe-
cially with that 80-mg biweekly from the initial STORM trial. 

The most used dose in clinical practice is the 80-mg once-
weekly dose, which is the dose level after the first reduction 
[in] the BOSTON trial. One can use 100 mg if it’s a robust 
patient, or 80 mg or even 60 mg if it’s a patient in whom 
you’re worried more about the potential for AEs. You can 
always adjust the dose up or down. Certainly, AEs do occur 
in a dose-dependent manner to a degree; fatigue, nausea, 
and myelosuppression are affected by the dose.3,6 

The PFS was longer in patients who had dose reduction. 
Now, [we don’t know] whether that’s because they stayed on 
the dose longer and got dose reductions or they were able to 
stay on the drug longer because they got dose reductions. 
But essentially, patients who had reductions didn’t do worse. 
If anything, they had a trend toward doing better.7 It didn’t 

TUMOR TYPEMULTIPLE MYELOMA
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seem like it stole from the effectiveness of the agent. You 
can interpret the data how you do, but I think [they] support 
the validity of being flexible with dosing. 

How can data from the selinexor trials be 
summarized and applied in clinical practice? 
All these agents are useful. The nature of the myeloma 
universe is that even though we have complexity, we have 
a lot of options, [and] there’s utility to all of them in the 
right setting in the right patients and used the right way. 

There’s certainly no right answer in the world of myeloma 
combinations, except for specific scenarios in the upfront 
or maybe even second-line setting. Beyond that, there’s a 
lot of diversity in terms of what’s the right fit for different 
patients and how we tap into these different agents that 
have potential use. 

One of the good things about selinexor is that it [has] a 
growing body of data with a variety of different partners. 
The STOMP trial [NCT02343042] expands beyond the world 
that the BOSTON trial delineated. Basically, it’s a phase 1b/2 
trial with selinexor plus a host of different partners, includ-
ing lenalidomide, pomalidomide, bortezomib, carfilzomib 
[Kyprolis], and daratumumab. 

With the different combinations, ORRs ranged somewhere 
between 70% and 90%. Different cohorts had different char-
acteristics, but there’s substantial activity with different 
partners. This gives us some potential for flexibility in how 
to bring it into the clinic, especially given our scenario where 
so many patients are [exposed to] bortezomib in the first-line 
setting. Using bortezomib as a partner in the second or third 
line is a little less common. n
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RENAL IMPAIRMENT  
<40 ML/MIN

RENAL IMPAIRMENT  
40-60 ML/MIN

NORMAL RENAL FUNCTION  
>60 ML/MIN

XVd
(n = 21)

Vd
(n = 26)

P value
XVd

(n = 21)
Vd

(n = 26)
P value

XVd
(n = 21)

Vd
(n = 26)

P value

mPFS, 
months

7.6 4.3 .129 16.6 7.6 .028 13.2 9.7 .019

HR 0.62 0.49 0.71

ORR, % 81 53.8 .027 80 59.1 .024 74.8 65 .037

OR 3.64 2.77 1.60

>VGPR, % 38.1 26.9 .210 48.6 27.3 .053 44.6 35 .053

OR 1.67 2.52 1.49

mDOR, 
months

20.3 NR .660 NR 12.6 .211 15.3 12.7 .053

HR 1.32 0.69 0.71

mOS, 
months

NR 19.1 .264 NR 21.2 .080 NR 24.9 .446

HR 0.74 0.55 0.97

DOR, duration of response; m, median; NR, not reached; OR, odds ratio; ORR, objective response rate; OS, overall survival; PFS, progression-free survival; VGPR, very 

good partial response; Vd, bortezomib and dexamethasone; XVd, selinexor, bortezomib, dexamethasone.   

POLLING QUESTION

In a live virtual event, Forsberg asked participants, 
“Based on results from the BOSTON clinical trial of XVd 
vs Vd, how likely are you to use XVd?”

 

n Likely 46% (5)

n Neutral  45% (5)

n Very likely  9% (1)

n Unlikely  0% (0)

n Very unlikely 0% (0)

n I already use XVd 0% (0)

 Total votes: 11
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