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Targeted OncologyTM: What drugs have been 
approved for second-line use in patients with non–
small cell lung cancer (NSCLC) and an EGFR exon 20 
insertion mutation?
BURNS: There are 2 drugs that are currently approved in 
the second-line setting. We have mobocertinib [Exkivity], 
which is a tyrosine kinase inhibitor [TKI] that is similar in 
structure to the other TKIs but has a shorter foot that fits 

into the kinase domain. It seems to work where some of 
the others don’t. So that’s the traditional TKI.1

The other drug, amivantamab-vmjw [Rybrevant], is quite 
unique. It’s a bispecific antibody. One arm targets EGFR; 
the other arm targets MET. There are several reasons 
why this might be a good idea. One, MET seems to be a 
common mechanism of resistance. In addition, the EGFR-
MET pathway has been [shown to have crosstalk], so this 
[drug] allows you to bind both, causing the receptors to be 
internalized, and if the receptor is not in the membrane, 
it can’t signal. In addition, there may be some immune 
effects, mostly by natural killer cells and macrophages.1 
It’s nice that we have 2 very distinct, potentially nonover-
lapping therapies. 

Which trial investigated the use of mobocertinib 
in this setting?
Mobocertinib was initially approved [based on the data 
from the] EXCLAIM trial [NCT02716116]. There was 
initially dose escalation to find a safe dose and then it was 
expanded in a number of cohorts. I am focusing on the data 
[that supported] its approval in patients with EGFR exon  
20 insertion–positive NSCLC, previously treated [with plat-
inum therapy].2 

The patient characteristics were what you might expect, 
with a female predominance [66%] and more patients who 
were Asian [60%] than Black or White. Almost all had adeno-
carcinoma [98%] and most were never smokers [71%], but 
approximately one-third were former smokers. I want to 
point out that these were heavily pretreated patients; 
the vast majority had 2, 3, or more prior lines of therapy. 
All of the patients had a platinum doublet [and 43%]   

Burns Compares Therapies Approved for NSCLC  
With an EGFR Exon 20 Insertion Mutation

• A 56-year-old woman presented with persistent 
cough and mild progressive dyspnea over the past 
month, with some chest discomfort, especially during 
routine exercise.

• She is a mother of 2 teenage children, a former light 
smoker, with no other notable medical history.

• ECOG performance status: 1
• CT/PET-CT shows mass in right lower lobe,  

right pleural metastasis, and right malignant  
pleural effusion.

• Brain MRI is negative for brain metastases.

• Transbronchial lung biopsy shows adenocarcinoma.
• Tissue next-generation sequencing showed EGFR 

exon 20 insertion mutation (V769_D770insASV).
• PD-L1 expression negative
• The patient received carboplatin/pemetrexed 

chemotherapy and achieved a partial response.
• Four months later, the patient reported worsening 

back pain and shortness of breath.
• CT scan shows progression in primary tumor and a 

new adrenal metastasis.
• Repeat brain MRI shows no metastases.

CASE

Timothy F. Burns, MD, PhD
Associate Professor of Medicine
Associate Program Director  
for Research, Hematology/Oncology 
Fellowship Program

Department of Medicine
Division of Hematology-Oncology
UPMC Hillman Cancer Center
Pittsburgh, PA

POLLING QUESTION

During a live, virtual event, Burns asked, “What are you 
most likely to offer this patient as next-line therapy 
assuming a clinical trial is not available?”

n Amivantamab  62% (8)

n Mobocertinib  31% (4)

n Chemotherapy plus immune 
     checkpoint inhibitor 

7% (1)

n Chemotherapy  0% (0)

n Osimertinib  0% (0)

n Other tyrosine kinase inhibitor 0% (0)

 Total votes: 13
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had immunotherapy [IO]. If you break that down, it was 
somewhat equally divided between IO monotherapy vs 
chemotherapy plus IO. Some patients had received EGFR 
TKIs [25%] and there were patients with brain metastases 
in this study.2 

What was the efficacy in the EXCLAIM trial?
The objective response rate was 28% [95% CI, 20%-37%] 
by central review and 35% by investigator. So this was a 
decent response rate, greater than we had seen in the 
past. Most impressive was the duration of response [DOR], 
which was 17.5 months. The respondents seemed to have 
durable responses and the median overall survival [OS] 
was 24 months. 

We had an update of these data at the European Society 
for Medical Oncology Congress in 2022 [and the results 
were consistent with the earlier data]. Most patients had 
partial responses and again, the durability seemed to be 
the most remarkable thing.3

Among patients who had received EGFR TKIs, [including] 
investigational drugs poziotinib and osimertinib [Tagrisso], 
all had at least some response.4 

This drug is like a typical EGFR TKI so, not unexpectedly, 
the dominant adverse event [AE] was diarrhea. Diarrhea of 
any grade affected 91% of patients and diarrhea of grade 3 
affected 21%. Rash, paronychia, dry skin, and nausea also 
occurred, but the most common AE was the diarrhea. As 
with all TKIs, there was a risk of pneumonitis, cardiomyop-
athy, and QT prolongation.2,5 

What data support the use of the other 
approved second-line drug, amivantamab, the 
bispecific antibody?
[Those data came from] the CHRYSALIS study [NCT02609776], 
which also had multiple arms and had a dose escalation 
[followed by] expansion. These patients had to have had 
prior lines of therapy and a good performance status, and 
previously treated brain metastases were allowed, similar 
to the EXCLAIM trial of mobocertinib. We’re going to focus 
on cohort D, which produced exciting data looking in 
patients with EGFR exon [20 insertions].6 

[The baseline characteristics of this study’s patient 
population were] somewhat similar to those of the 
EXCLAIM trial of mobocertinib. There were more female 
than male patients [approximately 60% female], more 
Asian than White or Black patients [approximately 50% 
to 60% Asian], and most were never smokers, though in 
the efficacy population, almost half [were smokers]. 

The median time from initial diagnosis was 17 months 
in [the efficacy population] and most patients had 
adenocarcinoma [95%], though some had squamous cell 
carcinoma. The median number of prior lines of therapy 

[in the efficacy population] was 2. Forty-six percent of 
patients had received an IO, all had received chemother-
apy, and 25% had received an EGFR TKI.

How did patients on the CHRYSALIS trial 
respond to treatment?
There was an impressive overall response rate of 40% 
[95% CI, 29%-51%] according to central review, which 
was higher than [the investigator-reported value of 36%. 
With respect to the location of the exon 20 insertions,] 
there were responses [when the insertion was located] 
across the helical region, the narrow loop, and the far loop. 
The median DOR was 11.1 months and median PFS was  
8.3 months. The immature median OS was 22.8 months, 
comparable to [that reported in the EXCLAIM trial].6

Again, these are drugs that target EGFR so, as was seen 
with mobocertinib, rash is observed with these drugs and 
paronychia is very common. Unique to amivantamab is the 
infusion reaction [that is reported to occur] in two-thirds of 
patients.6 I had 6 or 7 patients on amivantamab and each 
has had an infusion reaction. So I tell my patients: “This is 
a good drug, but [during] that first cycle, you’re going to 
have an infusion reaction. When you do, this is what we’re 
going to do to treat it.” 

It’s not life-threatening but it can be very scary, so I 
think it’s unfair to a patient to not prepare them for that 
infusion reaction because they will have something. Most 
of these AEs are relatively mild but they are disturbing to 
the patient, so I think giving a heads up to the patient, 
setting their expectation, is helpful because this is only 
with the first dose. 

Most of the grade 3 AEs were infusion reactions. There 
was a discontinuation rate of approximately 7%, a dose 
reduction rate of approximately 10%, and a dose interrup-
tion rate of approximately 34%. 

How do mobocertinib and amivantamab compare 
with respect to practical considerations?
Amivantamab is an intravenous infusion; mobocertinib is 
a pill. This is key for that first week. Amivantamab is given 
weekly for the first 4 weeks, but the first dose is split into 
2 [doses, on day 1 and day 2], and that’s because of the 
infusion reaction. It’s very important to premedicate these 
patients aggressively prior to day 1. 

There are many overlapping AEs, and there are some 
unique ones, such as the infusion reaction you see with 
amivantamab. You do see edema [with amivantamab]. Both 
drugs can cause low levels of interstitial lung disease and 
pneumonitis. There are also some reports of ocular toxicity  
[with amivantamab].5,7 n

FOR FULL LIST OF REFERENCES, VISIT TARGETEDONC.COM



Dosing and Toxicity: Managing 
Adverse Events of Single-Agent  
ICIs in Endometrial Cancer

A postmenopausal woman aged 64 years presented with abnormal uterine 
bleeding lasting 4 months. She underwent menopause at 55 years old. She 
is a widow, has no children, and lives alone. She had a medical history of 
arthritis, obesity (body mass index = 40), and hypertension well controlled 
with medication. Her ECOG performance score was 1.

Endometrial biopsy showed endometrioid adenocarcinoma, International 
Federation of Gynecology and Obstetrics (FIGO) grade 1A confined to 
the uterus. It was grade 1, well differentiated. Immunohistochemistry 
and molecular testing showed mismatch repair deficiency (dMMR), 
microsatellite instability-high (MSI-H), HER2-negative, NTRK-negative, and 
3+ estrogen receptor (ER)-positive disease. 

The patient opted for external beam radiation therapy after counseling. 
Ten months after completion, she reported intermittent bleeding over 
the prior 4 weeks. CT scan of the chest, abdomen, and pelvis suggested 
relapsed/metastatic disease with involvement of 1 right iliac lymph node, 
FIGO stage IIIC1. She received carboplatin/paclitaxel for 6 cycles and had 
a complete response. 

Four months after chemotherapy completion, disease relapse was 
documented on follow-up. She had a heterogeneously enhancing mass 
in right suprarenal space, multiple bilateral pulmonary nodules, and a 
new right internal iliac lymph node (in addition to the previously observed 
positive lymph node). Metastatic endometrioid carcinoma was confirmed. 
The patient expressed concern about adverse events (AEs) of systemic 
therapy options.

CASE SUMMARY

Bhavana Pothuri, MD, MS 
(Moderator)

Director, Gynecologic Oncology 
Research

Medical Director, Clinical Trials Office
Perlmutter Cancer Center/NYU 
Langone Health 

New York, NY

PARTICIPANT LIST  
(in speaking order)

Hank Ng, MD
Baruch Wieder, MD
Shamim Salman, MD
Marc Braunstein, MD
Ilya Blokh, MD
Tony Cheung, MD
Smitha Mellacheruvu, MD
Lan Mo, MD
Qun Dai, MD

Event region: New York

POLLING QUESTION

“Given a 12-month platinum-free interval and complete response to prior 
paclitaxel/carboplatin, along with this patient’s dMMR/MSI-H tumor, what 
would you do next?”

CASE UPDATE
Through shared decision-making, immune checkpoint inhibitor (ICI) 
monotherapy was planned.

n Single-agent immune checkpoint inhibitor   50% (4)

n Pembrolizumab plus lenvatinib   50% (4)

n Endocrine therapy     0% (0)

n Single-agent chemotherapy     0% (0) 

n Platinum-based doublet chemotherapy     0% (0)

n Other     0% (0)
Total votes: 8
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NG: [One] reason I would think of using pembrolizumab 
[Keytruda] preferentially: I believe dostarlimab [Jemperli] 
has a loading dose required. Then, [for] pembrolizumab, 
you can do a longer interval, 6 weeks even from the begin-
ning vs dostarlimab, which has the loading frequency that’s 
a little shorter. 

POTHURI: The way that it was studied in GARNET 
[NCT02715284], dostarlimab was given every 3 weeks [at 
500 mg] for 4 cycles, and then it was moved to [1000 mg] 
every 6 weeks.1 Nobody has ever looked at just starting  
with it every 6 weeks. With pembrolizumab, the switch [from 
200 mg every 3 weeks to 400 mg every 6 weeks] was based 
on some retrospective data.2 It’s a good point that you bring 
up, because all the initial studies with pembrolizumab were 
done with every 3 weeks [dosing].3 They’re not done with 
every 6 weeks [dosing]. Yet now it’s utilized that way. 

What factors influence your ICI [preference] for a 
patient like this? 

WIEDER: For me, it’s mostly familiarity. Pembrolizumab is 
just something that I use most often, based upon the indica-
tions that it has. It is very well tolerated. It is easy to dose. 
[It has] good efficacy. But mostly it’s just the go-to, because 
of my personal experience with it. 

POTHURI: Does anybody have pathways at their institution 
that [point toward] the ICI that they have on formulary, and 
that’s what they use? How many participants have dostar-
limab on formulary? 

WIEDER: I’m not sure. 

SALMAN: No, we don’t have it. No, not in our formulary. 

POTHURI: I had to advocate hard through the pharmacy 
committee to even get it at my institution [Perlmutter 
Cancer Center]. I was one of the senior authors on the 
GARNET trial, so it just goes to show you that [oncologists] 
are not aware that it’s even an option, and they don’t know 
if it’s at their institutions or not. 

BRAUNSTEIN: Are there any advantages to dostarlimab 
over pembrolizumab in terms of dosing or [anything else]?

POTHURI: I can’t say that there’s any advantages in terms 
of the dosing. In the data, [their tolerability] look very similar 

What factors influence your choice of ICI for a 
patient like this?

DISCUSSION QUESTION

Targeted OncologyTM: What does the American 
Society of Clinical Oncology recommend for 
managing adverse effects (AEs) associated with 
immune checkpoint inhibitors (ICIs)? 
POTHURI: Overall, there should be a high level of suspicion when 

new symptoms arise. Consult promptly with relevant specialists. I’m 

very quick to consult my colleagues. There’s no dose reduction for 

immunotherapy. You hold, but you don’t necessarily dose reduce. 

In general, with grade 1 AEs, you observe and give supportive 

care, and you continue the ICI.5 With grade 2 AEs, you can do local 

or noninvasive interventions. You can hold the ICI, and then you 

can resume it once the toxicity resolves to grade 1. You can [give] 

low-dose corticosteroids, which I have had to do. And you may be 

able to continue treatment through that. But with the higher grades, 

you need to stop the ICI immediately. Sometimes, you may need 

to hospitalize the patient. You do need the high-dose steroids,  

1.5 mg/kg to 2.0 mg/kg. Once they have a grade 3, don’t stop that 

steroid taper quickly. I continue them for a minimum of 4 weeks. 

I don’t stop, and I don’t start tapering until it’s resolved down to 

a grade 1 [toxicity]. The grade 4 toxicities are life-threatening and 

they require urgent intervention. You should permanently discon-

tinue checkpoint therapy. 

What concerns are there for endocrine toxicities? 
With endocrine toxicities, the overall incidence is about 10%. You 

can have different symptoms, like headache, visual changes, [or] 

visual field changes, especially if there’s pituitary swelling. With 

hypothyroidism, you can have all the usual [symptoms]: cold intol-

erance, dry skin, constipation, weight gain, and fatigue. I’ve had a 

patient with adrenal insufficiency who had significant weight loss, 

lack of any energy, and profound fatigue, where she couldn’t even 

walk. Just keep that in mind, because it’s not something that we 

see very often, but it is real. Diabetes and diabetic ketoacidosis 

may also present from an endocrine standpoint. 

What is recommended when it comes to managing  
AEs with corticosteroids?  
Think about the patient’s preexisting comorbid conditions before you 

start the steroid. Make sure you do prophylaxis for pneumocystis 

pneumonia if you’re using the high-dose steroids, and monitor 

those. Monitor for short- and long-term AEs. You may need to do 

gastrointestinal prophylaxis with a proton pump inhibitor or an H2 

blocker, and it’s recommended if the patient is going to be on these 

longer-term steroids. The taper should be slow, over 4 to 6 weeks. You 

should see them regularly to make sure there’s not…a rebound of the 

immune-related AE. Then, sometimes, you may need longer tapers for 

a complete resolution to avoid rebound. 

MODERATOR SIDEBAR



TUMOR TYPE

March 2023  | Case-Based Roundtable Meetings Spotlight    9

[Figures 1 and 21,3], but I will tell you, anecdotally, I find 
that the dostarlimab is a little better tolerated, just in terms 
of day-to-day AEs. That’s why I like it for my patients. That 
is not borne out in the data, but sometimes it’s a little bit 
different when you’re using it in the clinic vs the numbers 
that you see [in the trial].

Does anybody use [dostarlimab] in a different tumor 
type? [Considering] the rectal cancer data? Any percep-
tions of the agent? 

BLOKH: My perception is it’s probably going to work pretty 
much as any of these ICIs. You’re getting 100% [complete] 
response rates in rectal cancer.4 Clearly, that’s [due to] the 
drug. I have a feeling there are going to be very small differ-
ences in efficacy between it and the competitors. 

CHEUNG: I usually use pembrolizumab in this kind of 
patient. Would you give it every 3 weeks or every 6 weeks?

POTHURI: What I tend to do is start at every 3 weeks, 
just to make sure they’re tolerating it. Then, after a couple 
cycles, if everything’s good, I’m more than willing to just 
move them to every 6 weeks. But you’re right, because the 
trial looked at it every 3 weeks.3 

How long can patients continue to receive single-
agent ICIs?

DISCUSSION QUESTION

POTHURI: In your experience, how long do patients typically 
remain on single-agent checkpoint inhibitor for advanced 
dMMR, MSI-H endometrial cancer? And what is the longest 
a patient has remained on a checkpoint inhibitor? 

MO: Some patients [can receive ICIs for] very long. I have a 
patient [who has received 1] for more than 3 years. 

POTHURI: Do they still have disease? Is that why they’re still 
on it? Because I tend to come off after 2 years if they’ve had 
a complete response or a maximal response.

MO: I think [they have] stable disease. 

POTHURI: All right, it goes to show you that they can be 
maintained for a long time. 

• What experiences do you have managing immune-
related AEs (irAEs) of ICI therapy?

• What AEs are of greatest concern to you?
• What strategies do you have for managing irAEs?

DISCUSSION QUESTIONS

POTHURI: Please share your experience with irAEs in 
patients receiving a checkpoint inhibitor regimen for endo-
metrial cancer. Do you think your real-world experience 
reflects the data? Are there any AEs that concern you 
more than others? 

16.3%

14.0%

13.2%

12.4%

8.5%

8.5%

7.0%

7.0%

5.4%

3.9%

3.9%

3.9%

3.9%

3.1%

0.0% 5.0% 10.0% 15.0% 20.0% 25.0%

Diarrhea

Asthenia

Fatigue

Nausea

Arthralgia

Pruritus

Anemia

Hypothyroidism

Rash

Decreased appetite

Vomiting

ALT increased

Amylase increased

AST increased

Any-grade AE (occurring at 3% rate or higher)

FIGURE 1. Any-grade TRAEs With Dostarlimab in the GARNET Trial1,a

ain patients with dMMR/MSI-H endometrial cancer, (n = 129)  
ALT, alanine aminotransferase; AST, aspartate aminotransferase; dMMR, mismatch repair deficiency; MSI-H, microsatellite instability-high; TRAEs, treatment-related adverse events.
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BLOKH: I don’t treat endometrial cancer right now, but I 
would say, in general, single-agent ICIs are well tolerated. You 
can get into trouble when you start adding doublets in other 
diseases, like melanoma. Then you may have some more 
toxicity. But when I’ve given single-agent ICIs, I haven’t had 
much severe, high-grade toxicity.

POTHURI: I would agree with that. I find they’re very easy 
to use. The biggest thing is really educating patients about 
the irAEs so they’re recognized early, because if unrecog-
nized, they can be fatal. Educate them about talking to you 
about if they have shortness of breath or a cough, even [if] 
it’s low, [because of concern] about pneumonitis. [Or pay 
attention] if they have bloody or crampy diarrhea. Because 
I have seen some patients get very sick when irAEs have 
been unrecognized, or they get recognized too late. 

SALMAN: In my practice, the most troublesome AEs are 
these pneumonitis-like symptoms. We do periodic blood 
monitoring for the thyroid functions…and [manage] the 
diarrhea. But [for] pneumonitis in this age, is it a virus, is 
it COVID-19, is it pneumonia, [or] is it an irAE? It becomes 
a problem, and the physicians will also get nervous. Is it 
an AE from the ICI or is it a real infection? Then, [should 
patients] start the steroids or not start them, or start 
an antibiotic?  

POTHURI: I would agree, and I tend to consult my pulmo-
nary colleagues early on, and if there’s a question, even 
consider getting some tissue to look at that. But it 

does need to be recognized and treated early, as you 
point out, and it is troublesome if it’s difficult to iden-
tify or diagnose. 

MELLACHERUVU: Does anybody have experience with 
resensitization or rechallenging with another ICI, [such as] 
for infusion reactions? 

POTHURI: We tend to premedicate for those, and for the 
immune-related infusion reactions, and haven’t really 
needed to switch.

DAI: For immune hepatitis, when the liver enzyme goes 
high, often the first step I do is to hold the ICI and start 
the patient on steroids. I even consult a gastroenterology 
colleague. When the liver enzymes go down to normal, 
do you usually rechallenge? I often feel like when you 
restart it, it’s going to happen again. For the thyroid func-
tion, I feel it’s easier to manage. You can just use medica-
tion to change that. But for the hepatitis, I often just stop 
the treatment. 

POTHURI: I would tend to agree with you. But I have tried to 
rechallenge, and I often leave patients on the 10-mg pred-
nisone dose if I’m going to do that. There have been a few 
patients whom I have been able to successfully keep on. 
But, in general, you are right. It is much more difficult with 
the LFT [liver function test] increase than it is with things 
like thyroid and rash and other lesser irAEs. Are there any 
resources that you provide to your patients? 

24%

21%

16%

14%

14%

13%

11%

9%

7%

7%

7%

7%

6%

6%

0% 5% 10% 15% 20% 25%

Pruritus

Fatigue

Diarrhea

Arthralgia

Nausea

Hypothyroidism

Rash

Decreased appetite

Dry mouth

Hyperthyroidism

Myalgia

Maculopapular rash

AST increased

Vomiting

Any-grade AEs (occurring at 5% rate or higher)

FIGURE 2. Any-grade TRAEs With Pembrolizumab in the KEYNOTE-158 Trial3,a

ain patients with dMMR/MSI-H endometrial cancer, (n = 90)
AST, aspartate aminotransferase; dMMR, mismatch repair deficiency; MSI-H, microsatellite instability-high; TRAEs, treatment-related adverse events.
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BRAUNSTEIN: I give them a card that says that they’re on 
immunotherapy [Figure 3].

POTHURI: Yes, that’s a great point. If they get admitted to 
the emergency department or different outside hospitals, [it’s 
good for providers] to know what they’re on. n
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FIGURE 3. Example of Immunotherapy Card for Patient Emergencies
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KRAZATIHCP.COM

BID=twice daily; CI=con� dence interval; DOR=duration of response; NSCLC=non-small cell lung cancer; ORR=objective response rate; OS=overall survival; PFS=progression-free survival.

INDICATION

KRAZATI is indicated for the treatment of adult patients with KRAS G12C-mutated locally advanced or metastatic non-small 
cell lung cancer (NSCLC), as determined by an FDA-approved test, who have received at least one prior systemic therapy.

This indication is approved under accelerated approval based on objective response rate (ORR) and duration of response (DOR). 
Continued approval for this indication may be contingent upon veri� cation and description of a clinical bene� t in a con� rmatory trial(s).

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS

Gastrointestinal Adverse Reactions
•  KRAZATI can cause severe gastrointestinal adverse reactions. 
•  Monitor and manage patients using supportive care, including antidiarrheals, 

antiemetics, or � uid replacement, as indicated. Withhold, reduce the dose, or 
permanently discontinue KRAZATI based on severity.

QTc Interval Prolongation
•  KRAZATI can cause QTc interval prolongation, which can increase the risk for 

ventricular tachyarrhythmias (eg, torsades de pointes) or sudden death. 
•  Avoid concomitant use of KRAZATI with other products with a known potential 

to prolong the QTc interval. Avoid use of KRAZATI in patients with congenital long 
QT syndrome and in patients with concurrent QTc prolongation.

•  Monitor ECGs and electrolytes prior to starting KRAZATI, during concomitant 
use, and as clinically indicated in patients with congestive heart failure, 
bradyarrhythmias, electrolyte abnormalities, and in patients who are taking 
medications that are known to prolong the QT interval. Withhold, reduce the 
dose, or permanently discontinue KRAZATI, depending on severity.

Hepatotoxicity
•  KRAZATI can cause hepatotoxicity, which may lead to drug-induced liver injury 

and hepatitis.
•  Monitor liver laboratory tests (AST, ALT, alkaline phosphatase, and total bilirubin) 

prior to the start of KRAZATI, and monthly for 3 months or as clinically indicated,
with more frequent testing in patients who develop transaminase elevations. 
Reduce the dose, withhold, or permanently discontinue KRAZATI, based on 
severity.

Interstitial Lung Disease/Pneumonitis
•  KRAZATI can cause interstitial lung disease (ILD)/pneumonitis, which can be fatal. 
•  Monitor patients for new or worsening respiratory symptoms indicative of ILD/

pneumonitis (eg, dyspnea, cough, fever) during treatment with KRAZATI. 

•  Withhold KRAZATI in patients with suspected ILD/pneumonitis and permanently 
discontinue KRAZATI if no other potential causes of ILD/pneumonitis are identi� ed.

Adverse Reactions
•  The most common adverse reactions in NSCLC patients (≥20%) are diarrhea, 

nausea, fatigue, vomiting, musculoskeletal pain, hepatotoxicity, renal impairment, 
dyspnea, edema, decreased appetite, cough, pneumonia, dizziness, constipation, 
abdominal pain, and QTc interval prolongation.

Females and Males of Reproductive Potential
•  Infertility: Based on � ndings from animal studies, KRAZATI may impair fertility in 

females and males of reproductive potential.

INDICATION
KRAZATI is indicated for the treatment of adult patients with KRAS G12C-mutated 
locally advanced or metastatic non-small cell lung cancer (NSCLC), as determined by 
an FDA-approved test, who have received at least one prior systemic therapy.
This indication is approved under accelerated approval based on objective response 
rate (ORR) and duration of response (DOR). Continued approval for this indication 
may be contingent upon veri� cation and description of a clinical bene� t in a 
con� rmatory trial(s).

Please see Brief Summary of Prescribing Information on preceding pages
and the Full Prescribing Information at KRAZATIHCP.com.

The safety and ef� cacy of KRAZATI was evaluated in 116 patients with KRAS G12C-
mutated, locally advanced or metastatic NSCLC in KRYSTAL-1, a multicenter, single-arm, 
open-label expansion cohort study. The primary endpoint was ORR. Secondary 
endpoints included DOR, PFS, and OS. KRAZATI provided a median DOR of 8.5 months 
(95% CI: 6.2-13.8), median OS of 12.6 months (95% CI: 9.2-19.2), and median PFS of 6.5 
months (95% CI: 4.7-8.4).1,2

A descriptive analysis combining the phase 1/1b and phase 2 cohorts of the KRYSTAL-1 
study NSCLC population receiving KRAZATI 600 mg BID (N=132). Single-arm trials do 
not adequately characterize time-to-event endpoints such as OS. Thus, these data from 
KRYSTAL-1 cannot be directly interpreted as having OS bene� t.

14.1 MONTHS OS3
DESCRIPTIVE ANALYSIS

(median, N=132; 95% CI: 9.2-19.2) 

43% ORR1

(n=112; 95% CI: 34-53)
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BRIEF SUMMARY OF PRESCRIBING INFORMATION for KRAZATI (adagrasib)
KRAZATI® (adagrasib) tablets, for oral use.

INDICATIONS AND USAGE
KRAZATI is indicated for the treatment of adult patients with KRAS G12C-mutated locally advanced or metastatic 
non-small cell lung cancer (NSCLC), as determined by an FDA-approved test [see Dosage and Administration 
(2.1)], who have received at least one prior systemic therapy.

This indication is approved under accelerated approval based on objective response rate (ORR) and duration 
of response (DOR) [see Clinical Studies (14)]. Continued approval for this indication may be contingent upon 
verification and description of a clinical benefit in a confirmatory trial(s).

DOSAGE AND ADMINISTRATION
Patient Selection
Select patients for treatment of locally advanced or metastatic NSCLC with KRAZATI based on the presence of 
KRAS G12C mutation in plasma or tumor specimens [see Clinical Studies (14)]. If no mutation is detected in a 
plasma specimen, test tumor tissue.

Information on FDA-approved tests for the detection of a KRAS G12C mutation is available at:  
https://www.fda.gov/CompanionDiagnostics

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS
Gastrointestinal Adverse Reactions
KRAZATI can cause severe gastrointestinal adverse reactions.

In the pooled safety population [see Adverse Reactions (6.1)], serious gastrointestinal adverse reactions observed 
were gastrointestinal bleeding in 3.8% including 0.8% Grade 3 or 4, gastrointestinal obstruction in 1.6% including 
1.4% Grade 3 or 4, colitis in 0.5% including 0.3% Grade 3, ileus in 0.5%, and stenosis in 0.3%. In addition, nausea, 
diarrhea, or vomiting occurred in 89% of 366 patients, including 9% Grade 3. Nausea, diarrhea, or vomiting led to 
dosage interruption or dose reduction in 29% of patients and permanent discontinuation of adagrasib in 0.3%.

Monitor and manage patients using supportive care, including antidiarrheals, antiemetics, or fluid replacement, as 
indicated. Withhold, reduce the dose, or permanently discontinue KRAZATI based on severity [see Dosage and 
Administration (2.3)].

QTc Interval Prolongation
KRAZATI can cause QTc interval prolongation, which can increase the risk for ventricular tachyarrhythmias (eg, 
torsades de pointes) or sudden death. 

In the pooled safety population [see Adverse Reactions (6.1)], 6% of 366 patients with at least one post-baseline 
electrocardiogram (ECG) assessment had an average QTc ≥501 ms, and 11% of patients had an increase from 
baseline of QTc >60 msec. KRAZATI causes concentration-dependent increases in the QTc interval [see Clinical 
Pharmacology (12.2)].

Avoid concomitant use of KRAZATI with other products with a known potential to prolong the QTc interval [see 
Drug Interactions (7.3) and Clinical Pharmacology (12.2)]. Avoid use of KRAZATI in patients with congenital long 
QT syndrome and in patients with concurrent QTc prolongation. 

Monitor ECGs and electrolytes prior to starting KRAZATI, during concomitant use, and as clinically indicated in 
patients with congestive heart failure, bradyarrhythmias, electrolyte abnormalities, and in patients who are unable 
to avoid concomitant medications that are known to prolong the QT interval. Withhold, reduce the dose, or 
permanently discontinue KRAZATI, depending on severity [see Dosage and Administration (2.3)].

Hepatotoxicity
KRAZATI can cause hepatotoxicity, which may lead to drug-induced liver injury and hepatitis.

In the pooled safety population of 366 patients [see Adverse Reactions (6.1)], drug-induced liver injury was reported 
in 0.3% of patients, including 0.3% Grade 3. A total of 32% of patients who received adagrasib had increased alanine 
aminotransferase (ALT)/increased aspartate aminotransferase (AST); 5% were Grade 3 and 0.5% were Grade 4. The 



median time to first onset of increased ALT/AST was 3 weeks (range: 0.1 to 48). Overall hepatotoxicity occurred in 
37%, and 7% were Grade 3 or 4. Hepatotoxicity leading to dose interruption or reduction occurred in 12% of patients. 
Adagrasib was discontinued due to hepatotoxicity in 0.5% of patients.

Monitor liver laboratory tests (AST, ALT, alkaline phosphatase, and total bilirubin) prior to the start of KRAZATI, and 
monthly for 3 months or as clinically indicated, with more frequent testing in patients who develop transaminase 
elevations. Reduce the dose, withhold, or permanently discontinue KRAZATI based on severity [see Dosage and 
Administration (2.3) and Adverse Reactions (6.1)].

Interstitial Lung Disease/Pneumonitis
KRAZATI can cause interstitial lung disease (ILD)/pneumonitis, which can be fatal. 

In the pooled safety population [see Adverse Reactions (6.1)], ILD/pneumonitis occurred in 4.1% of patients, 1.4% 
were Grade 3 or 4, and one case was fatal. The median time to first onset for ILD/pneumonitis was 12 weeks 
(range: 5 to 31 weeks). Adagrasib was discontinued due to ILD/pneumonitis in 0.8% of patients.

Monitor patients for new or worsening respiratory symptoms indicative of ILD/pneumonitis (eg, dyspnea, cough, 
fever)during treatment with KRAZATI. Withhold KRAZATI in patients with suspected ILD/pneumonitis and 
permanently discontinue KRAZATI if no other potential causes of ILD/pneumonitis are identified [see Dosage and 
Administration (2.3)].

ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling:

• Gastrointestinal Adverse Reactions [see Warnings and Precautions (5.1)]
• QTc Interval Prolongation [see Warnings and Precautions (5.2)]
• Hepatotoxicity [see Warnings and Precautions (5.3)]
• Interstitial Lung Disease (ILD)/Pneumonitis [see Warnings and Precautions (5.4)]

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.

The pooled safety population described in the WARNINGS AND PRECAUTIONS reflects exposure to KRAZATI 
as a single agent at 600 mg orally twice daily in 366 patients with NSCLC and other solid tumors enrolled in 
KRYSTAL-1 and KRYSTAL-12 (NCT04685135). Among 366 patients who received adagrasib, 39% of patients were 
exposed for 6 months or longer and 12% were exposed for greater than one year. In this pooled safety population, 
the most common (≥25%) adverse reactions were nausea (70%), diarrhea (69%), vomiting (57%), fatigue (55%), 
musculoskeletal pain (38%), hepatotoxicity (37%), acute kidney injury (33%), edema (30%), dyspnea (26%), and 
decreased appetite (29%). In this pooled safety population, the most common Grade 3 or 4 (≥2%) laboratory 
abnormalities were decreased lymphocytes (20%), decreased hemoglobin (7%), increased alanine aminotransferase 
(4.5%), increased aspartate aminotransferase (4.2%), hypokalemia (3.6%), hyponatremia (3.4%), increased lipase 
(2.5%), decreased leukocytes (2.5%), decreased neutrophils (2.3%), and increased alkaline phosphatase (2.0%). 

Non-Small Cell Lung Cancer

The safety of KRAZATI was evaluated in patients with KRAS G12C-mutated, locally advanced or metastatic NSCLC 
in KRYSTAL-1 [see Clinical Studies (14)]. Patients received KRAZATI 600 mg orally twice daily (n=116). Among 
patients who received adagrasib, 45% were exposed for 6 months or longer and 4% were exposed for greater than 
one year.

The median age of patients who received adagrasib was 64 years (range 25 to 89), 56% female, 84% White, 8% 
Black or African American, and 4.3% Asian.

Serious adverse reactions occurred in 57% of patients who received adagrasib. Serious adverse reactions in ≥2% 
of patients were pneumonia (17%), dyspnea (9%), renal impairment (8%), sepsis (5%), hypoxia (4.3%), pleural 
effusion (4.3%), respiratory failure (4.3%), anemia (3.4%), cardiac failure (3.4%), hyponatremia (3.4%), hypotension 
(3.4%), muscular weakness (3.4%), pyrexia (3.4%), dehydration (2.6%), diarrhea (2.6%), mental status changes 
(2.6%), pulmonary embolism (2.6%), and pulmonary hemorrhage (2.6%). Fatal adverse reactions occurred in 11% of 
patients who received adagrasib due to pneumonia (3.4%), respiratory failure (1.7%), sudden death (1.7%), cardiac 
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failure (0.9%), cerebrovascular accident (0.9%), mental status change (0.9%), pulmonary embolism (0.9%), and pulmonary 
hemorrhage (0.9%).

Permanent discontinuation of KRAZATI due to an adverse reaction occurred in 13% of patients. Adverse reactions which 
resulted in permanent discontinuation of KRAZATI occurring in two patients each (1.7%) were pneumonia and pneumonitis 
and occurring in one patient each (0.9%) were cerebrovascular accident, dyspnea, decreased ejection fraction, encephalitis, 
gastrointestinal obstruction, hemorrhage, hepatotoxicity, hypotension, muscular weakness, pulmonary embolism, pyrexia, 
respiratory failure, and sepsis.

Dose interruptions of adagrasib due to an adverse reaction occurred in 77% of patients. Adverse reactions requiring 
dosage interruption in ≥2% of patients who received adagrasib included nausea, hepatotoxicity, fatigue, vomiting, 
pneumonia, renal impairment, diarrhea, QTc interval prolongation, anemia, dyspnea, increased lipase, decreased appetite, 
dizziness, hyponatremia, muscular weakness, increased amylase, pneumonitis, sepsis and decreased weight.

Dose reductions of adagrasib due to an adverse reaction occurred in 28% of patients. Adverse reactions which required 
dose reductions in ≥2% of patients who received adagrasib included hepatotoxicity, fatigue, nausea, diarrhea, vomiting, 
and renal impairment.

Table 1 summarizes the adverse reactions in KRYSTAL-1.

Table 1: Adverse Reactions (≥20%) in Patients With KRAS G12C-Mutated NSCLC Who Received Adagrasib in 
KRYSTAL-1

Adverse Reaction
Adagrasib (N=116)

All Grades (%) Grade 3 or 4 (%)

Gastrointestinal Disorders

Diarrhea* 70 0.9

Nausea 69 4.3

Vomiting* 56 0.9

Constipation 22 0

Abdominal pain* 21 0

General Disorders and Administration Site Conditions

Fatigue* 59 7

Edema* 32 0

Musculoskeletal and Connective Tissue Disorders

Musculoskeletal pain* 41 7

Hepatobiliary Disorders

Hepatotoxicity1* 37 10

Renal and Urinary Disorders

Renal impairment2* 36 6

Respiratory

Dyspnea* 35 10

Cough* 24 0.9

Metabolism and Nutrition Disorders

Decreased appetite 30 4.3

Infections and Infestations

Pneumonia* 24 17

Nervous System Disorders

Dizziness* 23 0.9

Cardiac Disorders

Electrocardiogram QT prolonged 20 6

*Grouped term.
1  Hepatotoxicity includes mixed liver injury, blood alkaline phosphatase increased, alanine aminotransferase increased, aspartate aminotransferase increased, liver 

function test increased, blood bilirubin increased, and bilirubin conjugated increased. 
2 Renal Impairment includes acute kidney injury and increased blood creatine.



Table 2 summarizes the laboratory abnormalities in KRYSTAL-1.

Table 2: Select Laboratory Abnormalities Occurring (≥25%) That Worsened From Baseline in Patients With  
KRAS G12C-Mutated NSCLC Who Received Adagrasib in KRYSTAL-1

DRUG INTERACTIONS
Effects of Other Drugs on KRAZATI
Strong CYP3A4 Inducers

Avoid concomitant use of KRAZATI with strong CYP3A inducers.

Adagrasib is a CYP3A4 substrate. Concomitant use of KRAZATI with a strong CYP3A inducer reduces adagrasib 
exposure [see Clinical Pharmacology (12.3)], which may reduce the effectiveness of KRAZATI. 

Strong CYP3A4 Inhibitors

Avoid concomitant use of KRAZATI with strong CYP3A inhibitors until adagrasib concentrations have reached 
steady state (after approximately 8 days).

Adagrasib is a CYP3A4 substrate. If adagrasib concentrations have not reached steady state, concomitant use of 
a strong CYP3A inhibitor will increase adagrasib concentrations, [see Clinical Pharmacology (12.3)], which may 
increase the risk of KRAZATI adverse reactions.

Effects of KRAZATI on Other Drugs
Sensitive CYP3A Substrates

Avoid concomitant use of KRAZATI with sensitive CYP3A substrates, unless otherwise recommended in the 
Prescribing Information for these substrates. 

Adagrasib is a CYP3A inhibitor. Concomitant use with KRAZATI increases exposure of CYP3A substrates [see 
Clinical Pharmacology (12.3)], which may increase the risk of adverse reactions related to these substrates. 

Sensitive CYP2C9 Substrates

Avoid concomitant use of KRAZATI with sensitive CYP2C9 substrates where minimal concentration changes 
may lead to serious adverse reactions, unless otherwise recommended in the Prescribing Information for these 
substrates. 

Adagrasib is a CYP2C9 inhibitor. Concomitant use with KRAZATI increases exposure of CYP2C9 substrates [see 
Clinical Pharmacology (12.3)], which may increase the risk of adverse reactions related to these substrates. 

Laboratory Abnormality
Adagrasib*

All Grades (%) Grade 3 or 4 (%)

Hematology

Decreased lymphocytes 64 25

Decreased hemoglobin 51 8

Decreased platelets 27 0

Chemistry

Increased aspartate aminotransferase 52 6

Decreased sodium 52 8

Increased creatinine 50 0

Decreased albumin 50 0.9

Increased alanine aminotransferase 46 5

Increased lipase 35 1.8

Decreased magnesium 26 0

Decreased potassium 26 3.5

*Denominator used to calculate the rate varied from 106 to 113 based on the number of patients with a baseline value and at least one post-treatment value.



Sensitive CYP2D6 Substrates

Avoid concomitant use of KRAZATI with sensitive CYP2D6 substrates where minimal concentration changes 
may lead to serious adverse reactions unless otherwise recommended in the Prescribing Information for these 
substrates.

Adagrasib is a CYP2D6 inhibitor. Concomitant use with KRAZATI increases exposure of CYP2D6 substrates [see 
Clinical Pharmacology (12.3)], which may increase the risk of adverse reactions related to these substrates. 

P-gp Substrates

Avoid concomitant use of KRAZATI with P-gp substrates where minimal concentration changes may lead to serious 
adverse reactions unless otherwise recommended in the Prescribing Information for these substrates. 

KRAZATI is a P-gp inhibitor. Concomitant use with KRAZATI increases exposure of P-gp substrates [see Clinical 
Pharmacology (12.3)], which may increase the risk of adverse reactions related to these substrates. 

Drugs That Prolong QTc Interval
Avoid concomitant use of KRAZATI with other product(s) with a known potential to prolong the QTc interval. If 
concomitant use cannot be avoided, monitor electrocardiogram and electrolytes prior to starting KRAZATI, during 
concomitant use, and as clinically indicated [see Warnings and Precautions (5.2)]. Withhold KRAZATI if the QTc 
interval is >500 ms or the change from baseline is >60 ms [see Dosage and Administration (2.3)]. 

Adagrasib causes QTc interval prolongation [see Clinical Pharmacology (12.2)]. Concomitant use of KRAZATI 
with other products that prolong the QTc interval may result in a greater increase in the QTc interval and adverse 
reactions associated with QTc interval prolongation, including Torsade de pointes, other serious arrythmias, and 
sudden death [see Warnings and Precautions (5.2)].

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary

There are no available data on the use of KRAZATI in pregnant women. In animal reproduction studies, oral 
administration of KRAZATI to pregnant rats and rabbits during the period of organogenesis did not cause adverse 
development effects or embryo-fetal lethality at exposures below the human exposure at the recommended dose 
of 600 mg twice daily (see Data).

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.

Lactation
Risk Summary

There are no data on the presence of adagrasib or its metabolites in human milk, the effects on the breastfed child, 
or on milk production. Because of the potential for serious adverse reactions in breastfed children, advise women 
not to breastfeed during treatment with KRAZATI and for 1 week after the last dose.

Females and Males of Reproductive Potential
Infertility

Based on findings from animal studies, KRAZATI may impair fertility in females and males of reproductive potential  
[see Nonclinical Toxicology (13.1)].

For more detailed information, please read the full Prescribing Information.

KRAZATI (adagrasib)

Manufactured for: Mirati Therapeutics, Inc. 3454 Cray Court San Diego, CA 92121, U.S.A.
© 2022 Mirati Therapeutics, Inc. All Rights Reserved. 



Targeted OncologyTM: How have treatment options 
advanced for patients with hepatocellular carcinoma 
(HCC) in recent years?
FINN: There has been a lot of progress in HCC. Historically 
speaking, if we look back prior to 2007, we were giving 
patients tamoxifen [Soltamox], doxorubicin, octreotide 
[Mycapssa], things that don’t work, because nothing had 
been shown to improve survival. 

The first drug that improved survival was sorafenib 
[Nexavar], which was approved in 2007.1 That was based on 
the results of the SHARP study [NCT00105443], which was 
placebo-controlled because nothing was shown to improve 
survival. We saw that the hazard ratio [HR] was 0.69 for 
overall survival [OS], with a 31% decrease in the risk of 
death.2 Survival went from approximately 8 months to  
11 months, and it did this not by inducing a high response 
rate but by slowing progression. Then we had about a 
decade of negative studies, with no new drugs moving into 
FDA approval despite several phase 3 studies [of therapies] 
in the front line and in the second line. 

Then we had a bunch of approvals in the past few years. 
Regorafenib [Stivarga] was the first drug approved in liver 
cancer after sorafenib, and that was in the second-line 
setting compared with placebo.3 Nivolumab [Opdivo] got 
accelerated approval in 2017 based on single-arm data in 
the second line that showed durable responses in about 
15% of patients.4 However, the phase 3 study of nivolumab 
vs sorafenib [CheckMate 459; NCT02576509] was nega-
tive, and therefore [nivolumab] was taken off the market. 

Then the first frontline drug to be approved since sorafenib 
was lenvatinib [Lenvima], based on the results of the 
REFLECT study [NCT01761266], and that happened in 2018.5 
Pembrolizumab [Keytruda] got accelerated approval in the 
second line.6 Pembrolizumab remains approved. Cabozantinib 
[Cabometyx] was approved in 2019 in the second line and 
third line vs placebo.7  Ramucirumab [Cyramza] was approved 
for the second line vs placebo.8 It’s the only drug associated 
with a biomarker, which is an AFP level of at least 400 ng/mL. 

Nivolumab plus ipilimumab [Yervoy] was [granted] acceler-
ated approval in 2020 in the second line based on the results 
of a single-arm study.9 Later in 2020, atezolizumab [Tecentriq] 
plus bevacizumab [Avastin] was approved.10 And [in late 
2022], durvalumab [Imfinzi] plus tremelimumab-actl [Imjudo] 
was approved.11 We have a number of treatment options for 
our patients; 8 or 9 regimens are currently approved for HCC 
in the United States. 

What were the study design and goals of the 
REFLECT trial of frontline lenvatinib?
This was a large, phase 3, open-label, global study that 
looked at lenvatinib vs sorafenib. The lenvatinib was dosed 
by weight : greater or less than 60 kg. The primary end point 
was OS, with numerous secondary end points. It is impor-
tant to note that patients all had Child-Pugh scores of A. 
This study took patients with advanced HCC, Barcelona 
Clinic Liver Cancer stage C, and also patients who were 
intermediate [stage B], which means patients who had [tran-
sarterial] chemoembolization [TACE] but progressed and 
did not develop vascular invasion or extrahepatic spread. 

They were still intermediate B, but they were refractory 
to TACE or they had liver-confined disease but had bulky 
tumors or infiltrative tumors that we know don’t do well with 
TACE. Importantly, this study had some exclusion criteria. 
Patients who had 50% [or more of] their liver involved or 
who had bile duct invasion were excluded, [and] an impor-
tant fact is [that patients with] portal vein invasion at the 
main portal vein [were excluded].12 Liver cancers love blood 

Finn Reviews Phase 3 Trials of Lenvatinib  
in Advanced HCC

• A 77-year-old woman presented to her primary care 
physician complaining of abdominal pain and fatigue.

• Medical history: cirrhosis due to heavy alcohol use; 
Crohn disease, controlled with infliximab (Remicade); 
history of variceal bleeding, with banding 2 months ago

• ECOG performance status: 1

• CT scan of chest, abdomen, and pelvis, with triphasic 
liver evaluation: 4.5-cm LR5 hepatic mass in the right 
lobe plus metastatic disease in the lung

• Child-Pugh A
• α-fetoprotein (AFP) level: 380 ng/mL

CASE
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vessels. First, they grow into the [nearby] blood vessels, 
which then lead to either the right or left portal vein, and 
then eventually [they grow] outside the liver into the main 
portal vein, which is Vp4. We know that patients who have 
main portal vein invasion do very poorly. 

This study was powered for noninferiority. That means 
lenvatinib could have been better than sorafenib, but [even] 
if it weren’t better, if it met this noninferiority threshold, it 
would [still] meet its end point. 

What were the results of this study?
The OS on lenvatinib was about a month longer than on 
sorafenib [median OS, 13.6 months vs 12.3 months, respec-
tively; HR, 0.92; 95% CI, 0.79-1.06]. The CI crosses 1, so it’s 
not superior. When they say “noninferiority end point,” that 
means the upper limit of the CI is less than 1.08, and here 
it’s 1.06. Therefore, it met the definition of noninferiority.12 

The study met its secondary end points of improving 
progression-free survival [PFS], time to progression [TTP], 
and objective response rate [ORR]. The median PFS was  
7.4 months on lenvatinib and 3.7 months on sorafenib, 
with an HR of 0.66. The HR for TTP was 0.63 [for ORR, 
P < .0001]. In calculating PFS and ORR, they used the modi-
fied Response Evaluation Criteria in Solid Tumors [mRECIST], 
which is similar to how we use Choi criteria for gastroin-
testinal stromal tumors. RECIST calculates ORR based on 
change in the sum of the longest diameters. You measure 
the longest diameter of target lesions, and then you see how 
[the sum of those diameters] changes over time. 

If it goes higher than 20% from baseline, that’s progres-
sion. If it decreases by 30%, that is a [partial] response. 
[But] we know that tumors in the liver tend to be hypervas-
cular, and sometimes drugs like lenvatinib and others can 
decrease the vascularity without decreasing the size of the 
tumor. So mRECIST takes into account only the size of the 
vascular component. All that being said, [the study] met its 
secondary end points.12 

This benefit was very consistent across subgroups, 
[including those defined by] location, performance status, 
body weight, and AFP level. [The OS for] all of these tended 
to favor lenvatinib. Interestingly, the disease stage was 
prognostic, and for those patients with Barcelona stage B 
[disease], there was a clear survival benefit.12 

This tells us that systemic treatment for patients with 
intermediate disease is important. We need to stay engaged 
with our patients. It’s fine and appropriate to send them to 
interventional radiology, but we need to see them back. 
Because if they just keep getting TACE, by the time they 
come to us they will be decompensated and [might not] 
benefit from medical treatment. 

Now, the study [result] was “noninferior,” even though 
there were improvements in ORR and PFS. One reason was 

that there were more patients on the sorafenib arm who 
went on to receive poststudy systemic treatment. Patients 
who got lenvatinib were precluded from going on clinical 
trials because lenvatinib, at the time, was an investiga-
tional agent. In the lenvatinib arm, 68% of the patients 
didn’t get any poststudy medication, whereas [only] 61% 
on the sorafenib arm did [not receive poststudy medica-
tion]. A lot of the poststudy systemic treatment [consisted 
of] investigational agents that we now know are active in 
the second line, and that could have affected [the results 
of this study, such that it] did not meet superiority.12

Though many patients needed dose reductions, [the 
rate of] discontinuation for adverse events was fairly low, 
with no [significant] difference between the lenvatinib and 
sorafenib arms [13% vs 9%, respectively]. Patients were on 
lenvatinib for a longer period of time [median, 5.7 months 
vs 3.7 months for sorafenib], and [fewer of those patients 
received second-line therapy (33% vs 39%)]. And there was 
a delay in the deterioration of quality of life with respect 
to factors including role function, diarrhea, pain, and body 
[image] that favored lenvatinib vs sorafenib.12,13

What did the LEAP-002 (NCT03713593) study 
reveal about the combination of lenvatinib 
with pembrolizumab?
I was able to present this important study at the ESMO 
[European Society for Medical Oncology] Congress in 
2022. The LEAP-002 trial came out of a single-arm study 
that showed that lenvatinib in combination with pembro-
lizumab had an ORR of 36% and a median OS of about 
22 months.14 Lenvatinib is used in other diseases, and 
the combination of lenvatinib plus pembrolizumab has 
approval in kidney cancer15 and uterine cancer.16 

The LEAP-002 study looked at the combination of lenva-
tinib and pembrolizumab vs lenvatinib plus placebo, so 
this was a double-blind, placebo-controlled study. Other 
phase 3 studies are typically open label because [in 
those studies] sorafenib is the control. This study was 
[conducted] in patients with Child-Pugh scores of A and, 
importantly, excluded patients who had main portal vein 
invasion, the Vp4 group.17 

The study was well balanced. [Many] etiologies of liver 
cancer were represented. Patients all had a Child-Pugh 
score of A. Approximately 20% of patients in each arm 
were intermediate, whereas the rest were advanced. Most 
of the patients came from outside Asia.17

The primary end points were OS [and PFS]. The median 
OS with lenvatinib plus pembrolizumab was 21.2 months 
[HR, 0.84; 95% CI, 0.708-0.997; P = .0227].17 That’s a long 
survival for a frontline HCC study. The upper limit of the 
confidence interval was less than 1. However, because 
we had coprimary end points, and we had interim   
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analyses that affected the statistics, in order to be superior, 
we had to have a P value of .0185. So we just missed the 
threshold for superiority. But, importantly, something that 
was totally unexpected was a median OS of 19.0 months 
with lenvatinib [plus placebo]. 

This was the first phase 3 study [of lenvatinib] since 
the REFLECT study, in which we had a median OS of  
13.6 months, [and those studies had] similar inclusion crite-
ria.12,17 And one would argue that if we used sorafenib as the 
control arm, which is consistently giving around 15 months 
[median OS] in recent phase 3 studies, this [result] would 
have been positive.

The OS [was assessed] in specific subgroups. Though many 
of these groups slightly favored lenvatinib, or [had an HR] 
just around 1, there were some groups that stood out. For 
example, patients with an AFP level greater than 440 ng/mL 
had an HR of 0.67. It’s important to note that high AFP is a 
negative prognostic factor. Similarly, patients who had macro-
vascular invasion or extrahepatic spread [favored lenvatinib  
plus pembrolizumab]. 

Again, these is a high-risk group of patients. Patients with 
extrahepatic spread had an HR of 0.78. Additionally, patients 
with hepatitis B [etiology] seemed to get a little better benefit 
[from the combination] compared with patients with hepati-
tis C or nonviral [etiology]. Had this study included patients 

with main portal vein invasion, making it a higher-risk group, 
that may have helped it be positive as well, because this regi-
men still had a high response rate.17 

The RECIST[-assessed] ORR of the combination was 26.1%, 
and, if a patient responded, the response was very durable. 
Lenvatinib performed very similarly as it did in the REFLECT12 
study, with an ORR of 17.5% [as assessed] by blinded inde-
pendent review.17 [As assessed by] mRECIST, which can be 
tricky, the ORR of lenvatinib was 34.1%, but the combination 
had an ORR of 40.8%. It’s striking here that the combination 
performed very similarly as it did in the phase 1b study of 
100 patients. The response rate in that study was 36%.14 So 
in a randomized phase 3 study, [the ORR] dropped, but the 
OS was very similar to what we projected. Again, the lenva-
tinib arm performed very well.17 

Contributing to how the lenvatinib arm performed, 52.1% of 
patients on the lenvatinib arm went on to receive additional treat-
ment.17 That’s higher than in the REFLECT study12 and higher 
than the lenvatinib plus pembrolizumab arm [in this study]. But, 
of that 52%, [22.8%] got additional treatment that was immuno-
oncology [IO] based [Table17]. And that included IO plus VEGF 
therapy, presumably atezolizumab plus bevacizumab, which we 
know is a very active regimen, as well as single-agent IO.17  n

FOR FULL LIST OF REFERENCES, VISIT TARGETEDONC.COM
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TREATMENT TYPE LENVATINIB/PEMBROLIZUMAB ARM  
(n = 395)

LENVATINIB/PLACEBO ARM  
(n = 399)

Total (n, %) 174 (44.1) 208 (52.1)

TKI/VEGF (n, %) 138 (34.9) 160 (40.1)

Immunotherapy (n, %) 57 (14.5) 91 (22.8)

Chemotherapy (n, %) 14 (3.5) 13 (3.3)

Lenvatinib Shows Noninferior 
Survival Outcomes and Improved 
PFS in HCC
Daneng Li, MD, discusses the results of the 
REFLECT trial of lenvatinib (Lenvima) in patients 
with hepatocellular carcinoma.

View more at: TargetedOnc.com/link/2083
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GEYNISMAN: Obviously, the formula-
tions are somewhat different between 
the drugs. Abiraterone [Zytiga], for 
example, historically was given as 
4 250-mg tablets.1 Now you can 
do 2 500-mg tablets, but a lot of 
the systemic treatments come in 4 
tablets or capsules a day. 

Enzalutamide [Xtandi] now comes 
in 40- and 80-mg tablets, so you 
can do 2 instead of 4, too.2 The 
dosage is slightly different, but the 

chemotherapy is completely different. 
And you have lots of different adverse 
events [AEs]. Does this come up at 
all [in your decision-making], how 
many pills a day, twice a day vs once 
a day? Do you ever pick based on 
that? Or do you pick based on what 
you think can be afforded, or [what 
can get approved] through the insur-
ance, or what your pharmacy recom-
mends, or the kind of assistance they 
can provide for patients? 

Roundtable Discussion: 
Geynisman Looks at the Latest 
Treatments in Metastatic  
Hormone-Sensitive Prostate Cancer

A 60-year-old man presented with urinary retention, fatigue, and decreased 
appetite. He has no family history of prostate cancer, is a widow who works 
full time as a commercial real estate broker, is active, and is very involved 
in his grandchildren’s activities. A transrectal ultrasound scan and biopsy 
revealed adenocarcinoma of the prostate gland, and a Gleason score of  
8 [4 + 4] with disease in 10 of 12 cores. His prostate-specific antigen (PSA) 
level was 150 ng/mL and his hemoglobin (Hb) level was 9.7 g/dL; his 
absolute neutrophil count (ANC) was 1.9. The patient received a diagnosis 
of localized high-grade prostate cancer and he underwent robotic radical 
prostatectomy with a subsequent PSA decrease (0.2 ng/mL). CT and 
bone scans showed no residual disease, but 13 months after the initial 
diagnosis there was a recurrence, with a PSA level of 90 ng/mL, an Hb 
level of 10.4 g/dL, and an ANC of 1.5. Imaging with CT and bone scan 
showed multiple metastatic bone lesions in the pelvis and diffuse liver 
lesions. The patient now has a diagnosis of metastatic prostate cancer, but 
germline and somatic genetic testing are negative. 

CASE SUMMARY
Daniel Geynisman, MD 
(Moderator)

Chief, Division of Genitourinary 
Medical Oncology

Associate Professor, Department of 
Hematology/Oncology

Vice Chair, Quality Improvement 
Program

Fox Chase Cancer Center
Philadelphia, PA

PARTICIPANT LIST  
(in speaking order)

Charlesse Pondt Huannou, MD
Alexander Barsouk, MD
Robert Alter, MD
Subhash Proothi, MD
Kenneth Hoffman, MD
Sameer Desai, MD

Event region: Pennsylvania/New Jersey

POLLING QUESTION

“What systemic treatment option are you most likely to recommend  
for this patient?”

ADT, androgen deprivation therapy. 

n ADT, abiraterone, and prednisone    33% (3)

n ADT and docetaxel   23% (2)

n ADT, abiraterone, prednisone, and docetaxel  22% (2)

n ADT and enzalutamide   11% (1) 

n ADT, darolutamide, and docetaxel   11% (1)

n ADT and apalutamide     0% (0)
Total votes: 9
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HUANNOU: I consider the number of times per day, 
because, obviously, it’s harder for most patients to 
remember to take that second dose. So I think frequency is 
important, but with pill burden I usually don’t think about [it] 
so much. And of course, you are always subject to whether 
meds are covered and whether or not it’s easy for patient 
assistance to be obtained for the patient.

GEYNISMAN: Who does that, the patient assistance, in 
your practice? 

HUANNOU: We have patient navigators that are assigned to 
work with the patients in terms of filling out the paperwork—
which is always the hardest part, to get the patient assistance 
from either the foundations or the companies themselves.

BARSOUK: Yes, there is a similar system in our prac-
tice. On top of that, we have clinical pharmacists that do 
preteaching. Patients will receive the drug from a specialty 
pharmacy, and they’re instructed to bring the drug for the 
first session of preteaching, before they start taking it, and 
they will go over everything. We have assistance programs, 
copayment foundations for eligible patients. There is a lot 
of support, so not many problems nowadays.

ALTER: For your patients who are taking anticoagulants, 
usually the novel oral anticoagulants, I know there are inter-
actions when you give [those] with [5α-reductase inhibi-
tors], not with [abiraterone]. Do you just throw that to the 
wind? [When] patients are taking apixaban [Eliquis], do you 
still treat them with apalutamide [Erleada] or enzalutamide, 
or are you avoiding [those drugs] and just giving those 
patients abiraterone?

GEYNISMAN: I try not to combine them and either switch 
the androgen axis drug or switch the anticoagulant. 
There’s 1, dabigatran [Pradaxa] maybe, that doesn’t seem 
to have those interactions, and so I try to either switch 
or not use the drug, unless there’s no other option. I’m 
just nervous about that, especially since most of these 
patients have multiple comorbidities and they’re older. I 
try not to do it. 

For adherence, do you have any programs? Are there 
any special pharmacy-led interventions or anything like 
that at your practices for adherence to these drugs? Or 
is it just on you to talk to the patients about it? Or is that 
not an issue for your population?

BARSOUK: We have a toxicity assessment built into [our] 
Epic program. When patients come for the toxicity assess-
ment, they will have their pill count documented if they have 
more pills than they’re supposed to. But I don’t perceive 

this as a significant problem because patients tend to be 
quite [adherent]. It is being monitored and documented, 
for what it’s worth.

• What is your reaction to the updated results 
from the TITAN study (NCT02489318) of 
apalutamide plus androgen deprivation  
therapy (ADT)?

• What is your reaction to the final overall 
survival (OS) results from the ARCHES study 
(NCT02677896) of enzalutamide plus ADT for 
metastatic, hormone-sensitive prostate cancer?

• Please share your perspectives on the 
tolerability of apalutamide plus ADT vs other 
ADT-based combination regimens you would 
strongly consider for de novo metastatic, 
hormone-sensitive prostate cancer.

 ◦ What toxicities are most concerning to you 
in this setting? Which do you find most 
challenging to manage?

DISCUSSION QUESTIONS

GEYNISMAN: For the ARCHES trial, the landmark 
48-month survival was approximately 71% [median OS, 
not estimable].3 This was for enzalutamide plus ADT. 
Some have said that apalutamide plus ADT, with an 
OS rate of 65.1% [median OS, not reached],4 is a little 
easier to tolerate. 

Have you switched, or are you still using enzalutamide?

BARSOUK: It’s still being used. It’s in our pathways, and 
if the patient doesn’t have issues with seizures [and has] 
no contraindications, it’s still being used. It’s relatively 
easy to use this drug. You have more asthenia, though, 
and more frequency of falls. So if patients are prone to 
falls, you try to avoid it. But I think it’s still being used; 
not everybody has switched to apalutamide. 

PROOTHI: Those who are already on it, I’m keeping 
on it. But for the new patients, I’m going more with 
the apalutamide.

GEYNISMAN: Does anybody flip a coin? I don’t mean 
actually flip a coin, but does anybody here [look at all the 
options since they are so similar]? 

HOFFMAN: In many ways, I think they’re all similar in 
terms of efficacy.4 The toxicity may be slightly different, 
but for me it comes down to formulary.

TUMOR TYPEPROSTATE CANCER
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GEYNISMAN: Does anybody else want to say anything  
about this?

BARSOUK: Yes, [we have a] similar system. I think insur-
ances are carrying those drugs, and abiraterone is first tier 
so it’s covered better and is easier to procure, so it’s a drug 
of choice. But we do have all drugs approved on the clin-
ical pathways. If a patient has contraindications, then you’d 
have a choice. I wouldn’t necessarily choose the drug based 
on the “flip of a coin,” but there are other nuances such as 
[adverse] effects, comorbidities, and use of anticoagulants. 
For example, we’d have a pharmacist come to us and say, 
“There is more interaction, so this patient needs to be on a 
blood thinner,” for instance, for chronic atrial fibrillation or 
pulmonary embolism or something. So all this [goes] into 
consideration when choosing the drug. But in terms of effi-
cacy, they’re probably similar.

GEYNISMAN: OK, great. Let’s take these drugs as a class. 
What are the most difficult toxicities to manage, if any, 
whether it’s doublet or triplet [therapy]? Because even in a 
triplet, the chemotherapy goes away quickly, and the patient 
remains on ADT and your second-generation drug, whatever 
it is that you may choose. What are the toughest things to 
manage with these drugs? What [adverse effects] are you 
dose reducing for or holding drugs for?

DESAI: If I’m doing it, it’s mostly for asthenia and myalgias.

BARSOUK: I do it for asthenia and abnormal liver function test 
[LFT] results. I have a lot of patients [for whom], if you give them 
the full dose, the LFT [levels] start coming up, so you need to 
dose reduce, even though the patients are quite asymptomatic.

GEYNISMAN: OK. Cardiovascular disease or high blood 
pressure—are those concerns with these drugs, things that 
make you think one way or another?

BARSOUK: To the degree that you want to avoid low-dose 
steroids, then probably you will try to avoid abiraterone. 
But other than that, I’m not aware.

• What is your approach toward follow-up and monitoring 
for a patient with metastatic,  
hormone-sensitive prostate cancer who is receiving 
apalutamide?

 ◦ How does it differ for patients receiving docetaxel 
(Taxotere) plus prednisone?

• What clinical, imaging, or other findings trigger you to 
consider changing or adding therapy?

DISCUSSION QUESTIONS

GEYNISMAN: Following up and monitoring for a patient 
who is receiving apalutamide, is it different than for 
patients receiving chemotherapy or maybe receiving 
abiraterone? Maybe we [could consider patients receiving] 
androgen receptor inhibitors without the prednisone vs 
patients on abiraterone; is there any difference in terms 
of monitoring, follow-up, how often you see these patients, 
or what you’re checking? Does that differentiate things? 

HOFFMAN: Well clearly, with docetaxel, you’re going to 
have to check their complete blood count [CBC] more and 
[check] other symptomatology, for example, if they start 
complaining about nail changes, conjunctival changes, 
or asthenia. The fatigue is generally what patients stop 
with, particularly in female patients, although they’re not 
talking about prostate cancer. Clearly, I think with docetaxel 
you’re seeing the patient every 3 weeks, but it’s almost de 
rigueur. You’re not treating these patients at home or some-
where else; someone is seeing them. [This is] as opposed 
to when you’re using oral medications and patients are 
stable. Telemedicine is great, but every once in a while 
you’re still going to need to get a CBC and bone scans 
or CT scans or however you monitor a patient, based on 
where their disease is located. Often, we want to talk to 
the patients and see how they’re doing more than anything 
else, and we certainly can do that with telemedicine, or our 
nurse practitioners can. I think with docetaxel we worry 
about the neutrophil count. [And] at least two-thirds of 
the patients are going to have another physician—not just 
a urologist, but also an internist, a family practitioner, a 
cardiologist, a pulmonologist, etc—who is also going to 
be very actively involved with this patient. These patients 
are 70 or 75 years old or in their mid-60s, [and they’re] 
starting to fall apart like a used car, as opposed to some-
body who’s in their 50s. 

ALTER: Yes, for the abiraterone patients, I follow the 
guidelines1 and get their LFTs every 2 weeks for the first  
3 months. Some of the patients have a little cardiac 
history, and I’ll probably have them come in more often, 
but [I] usually have their labs done every 2 weeks and I see 
them every 4 weeks. And that’s just for the first 3 months, 
and then I just make it monthly. For apalutamide, I prob-
ably see these patients every 6 to 8 weeks, eventually. I 
give them more leeway [because there is] less toxicity. 
I’m a little concerned about the thyroid and the electro-
lytes. The rash they can easily report over the phone, 
and sometimes it’s just the laboratory studies that need 
to be assessed.

BARSOUK: In terms of visits, there might not be a signif-
icant difference. But in terms of blood work, [there]   
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definitely [is a difference]. If you use docetaxel, you have 
to do blood work every week to watch for neutropenia. 
With oral drugs, you start every 2 weeks, but if the patient 
is stable, you quickly can extend those periods to once 
a month or every 2 months, so there is much less blood 
work, less monitoring, fewer visits—not to the oncologist 
but at least to the lab—and so, a better quality of life.

ALTER: I tend to use growth factors on all my patients 
receiving docetaxel. I know it’s not the standard, the norm, 
but [often] 1 shot the next day gives no visits, no labs, and 
they’re good for the next 3 weeks. They could still [become] 
neutropenic and they could definitely still get neutropenic 
fever, but I’ve never been denied by the insurance company, 
and patients love not having to worry about a potential 
neutropenic episode. So I just give all these patients 
growth factors and you also have to discuss at what dose 
you give the docetaxel in the first place. I’m proactive in 
trying to protect these patients. They have other comorbid 
conditions, and they’re not the youngest patients, so I like 
to protect them.

BARSOUK: The reason I don’t it is because I don’t use 
docetaxel at 75 mg/m2. I would [use approximately]  
60 mg/m2. Then I would probably use pegfilgrastim [Neulasta] 
preemptively for the primary prophylaxis. But if the patient 
does develop neutropenia with the second cycle, I would [do it].

PROOTHI: [In my experience there was] not a difference 
between 60 and 75 mg/m2 when it came to efficacy. 

GEYNISMAN: All the trials start at 75 mg/m2. You’re 
allowed to dose reduce,5,6 but I think this probably depends 
on the patient and what you feel they can tolerate. I try to 
start at 75 mg/m2 and get them through it, but some do 
need to be dose reduced.

ALTER: The older they are, the lower the dose.  n
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For apalutamide, I probably see these patients every 
6 to 8 weeks eventually. I give them more leeway 
[because there is] less toxicity. I [get] concerned 
about the thyroid and the electrolytes. The rash they 
can easily report over the phone.”

—ROBERT ALTER,  MD
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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. 
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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%
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)

sunitinib

PR

© 2022 Exelixis, Inc.        CA-2610    09/22                OPDIVO® and the related logo are registered trademarks of Bristol-Myers Squibb Company.
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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%
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)

sunitinib

PR
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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
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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 

CABOMETYX is a registered trademark of Exelixis, Inc.  
© 2022 Exelixis, Inc.

Printed in USA   07/2022   CA-1121-5

72582_CA-1121-5_Exelixis_Cabometyx_HCP-Brief_7-75x10-75_r1v1jl.indd   472582_CA-1121-5_Exelixis_Cabometyx_HCP-Brief_7-75x10-75_r1v1jl.indd   4 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



Targeted OncologyTM: What are the approved 
immune checkpoint inhibitors (ICIs) for treating 
a patient such as this with HER2-negative upper 
gastrointestinal cancer? What role does PD-L1 status 
have in treatment? 
AJANI: Both pembrolizumab [Keytruda] and nivolumab 
[Opdivo] are approved to treat [esophageal squamous cell 
carcinoma and adenocarcinoma].1,2 Nivolumab was approved 
based on data from CheckMate 648 [NCT03143153] 

and [then approved] for adenocarcinoma based on 
CheckMate649 [NCT02872116].3,4 Both were approved 
by the FDA without any regard to CPS or PD-L1 status, 

and I think that’s a mistake. Nivolumab has approval for 
esophageal adenocarcinoma, including GEJC [gastroesoph-
ageal junction cancer] type I, II, III, and gastric cancer.1 The 
pembrolizumab approval is restricted to GEJC type I.2 There 
were some patients with GEJC [who were studied], so I think 
if you like to use pembrolizumab for type II, you should be 
able to get the drug. 

Pembrolizumab has approval for HER2-positive [locally 
advanced or unresectable gastric cancer or GEJC].2 Nivolumab 
is approved for all adenocarcinomas, also for squamous carci-
noma in the untreated setting and in the second line if the 
patient has not received [it] in the first line.1 Pembrolizumab 
has a new indication that if the tumor is untreated, meta-
static, and HER2-positive, you can add pembrolizumab to 
chemotherapy plus trastuzumab.2 

Then for metastatic adenocarcinoma, it is restricted to 
GEJC type I and approved for squamous cell carcinoma. 
But the benefit is limited to a CPS of 10, which occurs in 
about 45% of cases, so it’s pretty restrictive. But nivolumab 
you can use for all patients of squamous carcinoma. In that 
New England Journal of Medicine paper, 91% of patients with 
advanced squamous cell carcinoma are PD-L1 positive and 
they all seem to benefit with nivolumab.3 

I wanted to point out 1 area of a lot of discussion as far 
as the nivolumab is concerned. The National Comprehensive 
Cancer Network panel now has 32 institutions and there’s 
always a lot of debate, but everyone agreed that if the 
CPS score is 5 or higher, nivolumab should be added. But 
the argument comes when PD-L1 is less than 5, and that 
includes 0. But there are some members that feel like we 
should use nivolumab plus chemotherapy even in this cate-
gory, and then there are others who say that you shouldn’t. 

Ajani Discusses Immune Checkpoint Inhibition  
in HER2-Negative Upper GI Cancer

• A 60-year-old Asian man presented with an abrupt 
10-lb weight loss, dyspepsia, bloating after meals, 
and loss of appetite. All symptoms had worsened 
over the past 3 months.

• Family history: father deceased aged 50 years 
(gastric cancer)

• Medical history: overweight, Barrett esophagus
• Esophagogastroduodenoscopy showed a 2-cm 

protruding mass in the body of the stomach,  
without ulceration.

• Biopsy revealed poorly differentiated adenocarcinoma.

• Molecular testing: HER2 negative; mismatch repair 
proficient/microsatellite stable; PD-L1 combined 
positive score (CPS), 5%; NTRK alteration negative

• CT of abdomen and chest revealed a gastric polypoid 
mass and thickening; no ascites; 2 lesions in the left 
lung lower lobe.

• Lung biopsy confirmed metastatic adenocarcinoma 
consistent with gastric primary.

• PET/CT scan confirmed metastatic disease
• Diagnosis: stage IV gastric adenocarcinoma 

CASE
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TUMOR TYPEGASTROINTESTINAL CANCER

POLLING QUESTION

During a live, virtual event, Ajani asked participants, 
“What are you most likely to recommend for  
this patient?”
n Chemotherapy + nivolumab  46% (6)

n Chemotherapy + pembrolizumab  46% (6)

n Chemotherapy  8% (1)

n Other  0% (0)

 Total votes: 13
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What were the results of the CheckMate 649 
arm investigating nivolumab in combination 
with chemotherapy?
[I will note that in CheckMate649], the nivolumab plus 
ipilimumab [Yervoy] arm was a negative arm compared 
with chemotherapy alone.4 Nobody should be using 
nivolumab/ipilimumab in adenocarcinoma. But this 
was a large trial, with more than 1500 patients in 
just the nivolumab/chemotherapy and chemotherapy 
alone arms—mostly a White population and [with] good 
performance status.

It had a coprimary end point of OS [overall survival] 
and PFS [progression-free survival]. In the middle of the 
trial, [they] decided [to] change it to CPS of 5 or higher, 
and then a secondary end point was any CPS score. 

The [12-month] OS rate for select populations of PD-L1 
5% [or] higher was 57% of patients receiving nivolumab 
[vs 46% with only chemotherapy].4 It turned out that they 
had a high CPS score, the Kaplan-Meier curve separates 
very early on, and there is a tail. 

Now we have 36-month follow-up data [Table5]. These are  
all patients with metastatic untreated disease and there 
is a significant tail at 36-month follow-up, so it looks like 
we’re changing the landscape entirely. When I communi-
cate with patients and families, they always ask what the 
chance of cure is, how long they are going to live. For years 
it was a 3% cure rate among all comers in previous data. 
Now that is going to change. I think we will be able to say 
to them if the PD-L1 CPS is 5 or higher, there is maybe a 
15% to 18% chance of cure, which is quite a change. 

What were the data with respect to PFS and 
response rates?
With the PFS, after about 2 months there is delay in progression.4 
You don’t see the tail [at this time] because it is relatively early. In 
the 36-month data, those curves started to separate quite a bit.5

Then we have data on all comers. In the ITT [intention-
to-treat] population, there is also an advantage.4 In CPS 1 
there appears to be an advantage, but I should clarify that 
the PD-L1 CPS 1% or higher population also has the CPS 5 
and higher population, so it captures everything. The same 
thing in all patients is [that] we have CPS of 5 and higher 
patients. If you take it out— suppose you just focus on those 
with a CPS of 0 to 4—then you see response advantage but 
you don’t see PFS or survival advantage.6 Those data were 
published in the journal Nature. 

The CR rate in the population that has a CPS of 5 or higher 
is 12% with nivolumab/chemotherapy, and in all patients, it 
is 10%; in chemotherapy [it] is around 7% for each group.4 So 
there is a little bit of a bump. The objective response rate with 
nivolumab was 15% higher with both populations compared 
with chemotherapy alone [in the CPS 5 and higher group]. 
In all patients, there is a 12% advantage. The duration of 
response is also longer with immunotherapy. 

What safety concerns should clinicians be aware of 
with nivolumab in a regimen such as this?
As far as safety is concerned, patients will get some signals 
from immunotherapy in addition to chemotherapy. There was 
nothing alarming. In other words, the immunotherapy addi-
tion did not exacerbate toxicity when combined with chemo-
therapy.4 I think most patients seem to tolerate this very 
well. Hepatotoxicity [was more frequent] with nivolumab 
compared with chemotherapy alone. The oxaliplatin can 
also exacerbate hepatoxicity when nivolumab is used. n

FOR FULL LIST OF REFERENCES, VISIT TARGETEDONC.COM

The patient was started on FOLFOX (folinic acid, 
fluorouracil, oxaliplatin) plus nivolumab.

CASE UPDATE

TA B L E .  3 6 - M o n t h  F o l l o w - u p  o f  N i v o l u m a b / C h e m o t h e r a p y  v s  C h e m o t h e r a p y  A l o n e  i n  C h e c k M a t e  6 4 9 5

GROUP

NIVOLUMAB/
CHEMOTHERAPY,  

PD-L1 CPS ≥ 5  
(n = 473)

CHEMOTHERAPY, 
PD-L1 CPS ≥ 5  

(n = 482)

NIVOLUMAB/
CHEMOTHERAPY, 

ALL PATIENTS  
(n = 789)

CHEMOTHERAPY, 
ALL PATIENTS  

(n = 792)

Median OS (months; 
95% CI)

14.4 (13.1-16.2) 11.1 (10.0-12.1) 13.7 (12.4-14.5) 11.6 (10.9-12.5)

OS HR (95% CI) 0.70 (0.61-0.81) 0.79 (0.71-0.88)

Median PFS (months; 
95% CI)

8.3 (7.0-9.3) 6.1 (5.6-6.9) 7.7 (7.1-8.6) 6.9 (6.7-7.2)

PFS HR (95% CI) 0.70 (0.60-0.81) 0.79 (0.71-0.89)

OS rate at 36 months 21% 10% 17% 10%

PFS rate at 36 months 13% 8% 11% 7%

CPS, combined positive score; OS, overall survival; PFS, progression-free survival.



Roundtable Discussion:  
Real-World Experience With  
Referral and Access to CAR T-Cell 
Bridging Options in Relapsed/
Refractory DLBCL

A 66-year-old woman presented with fatigue and worsening burning 
back pain. She had a medical history of mild hypertension, which was 
well controlled with medication. A physical exam of the left posterior 
cervical, right anterior cervical, and left supraclavicular showed 1.5-cm,  
2.5-cm, and 2.0-cm nodes, respectively. A CT scan showed multiple 
enlarged mesenteric and retroperitoneal nodes, with the largest measuring  
5.3 cm × 3.1 cm. Biopsy confirmed diffuse large B-cell lymphoma (DLBCL). 
Her immunohistochemistry was positive for CD20, BCL6, MUM1, BCL2 
(50% of cells), MYC (> 90% of cells), and Ki-67 (85%). She had an ECOG 
performance status of 0. Fluorescence in situ hybridization was negative 
for MYC rearrangement and chromosomal abnormality. She had a normal 
complete blood count and lactate dehydrogenase within normal limits.

R-CHOP (rituximab [Rituxan], cyclophosphamide, doxorubicin hydrochloride, 
vincristine [Oncovin], and prednisone) was initiated for 6 cycles, and the 
back pain resolved. Cerebrospinal fluid was negative for lymphoma. 
A posttreatment positron emission tomography scan demonstrated a 
complete response, with a Deauville score of 2. The patient was observed.

Ten months after completion of therapy, she complained of fever, drenching 
night sweats, and recurrent back pain. A palpable lymph node in the left groin 
was discovered upon physical examination. Positron emission tomography 
and CT scans showed a new left inguinal lymph node; an increase in size of 
a residual node; and multiple metabolically active lesions in lymph nodes of 
the retroperitoneum, abdomen, and pelvis. Biopsy revealed non–germinal 
center B-cell DLBCL. The patient was referred for chimeric antigen receptor 
(CAR) T-cell therapy and was placed on a waiting list; she opted to continue 
treatment locally while waiting for availability at a cellular therapy center. 

DISCUSSION QUESTIONS
• Of your patients with DLBCL who are eligible and referred for CAR 

T-cell therapy, what proportion receive it?
• Do you ever consider another line of systemic therapy prior to use of 

CAR T-cell therapy? 
• Do you have a sense of how long it takes between T-cell collection and 

infusion in your practice region?

CASE SUMMARY
Christopher R. Flowers, MD, 
MS (Moderator)

Chair and Professor
Department of Lymphoma-Myeloma
Division of Cancer Medicine
The University of Texas MD Anderson 
Cancer Center

Houston, TX
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Ananth Arjunan, MD
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TUMOR TYPEB-CELL LYMPHOMA

FLOWERS: What proportion of your 
patients with DLBCL [who are considered 
eligible] actually go on to receive CAR T-cell 
therapy? I know I’m very much an outlier 

on this particular question in that the vast 
majority of my patients I see—because 
we’re at a CAR T-cell therapy center—are 
able to go on to CAR T-cell therapy. 



TUMOR TYPE
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GUO: [For me, it is] 50% to 55% [of patients]. Many of 
my patients are older and frail, so we don’t ever get to 
the point of CAR T-cell therapy consideration if they have 
relapsed. For most patients, if there is relapse, we’re 
looking at second-line therapy, more in the palliative 
fashion, but some of the [older] patients respond well. 

I did have a few patients who surprised me with how 
well they did with a CAR T-cell therapy. So it’s not because 
we send everybody to CAR T-cell therapy—it’s just we only 
have that many patients who are eligible for CAR T-cell 
therapy. If they get referred to the CAR T-cell center, at 
least 50% of patients will follow through.

SHMERLIN: My rate is probably closer to 50%. Before I 
refer a patient, I speak with our transplant colleague and 
get an idea of what they think. I’d say at least half of my 
patients have gotten it. But I usually run it by the trans-
plant physician before I send them over.

FLOWERS: Have you found that’s been a helpful strategy…
in terms of identifying those patients who it may not 
make sense to send?

SHMERLIN: It is. It saves the patient time and money. It 
saves the transplanters time because they’re busy, and I 
think it’s helpful. I have their numbers on my speed dial. 
Even before I send a patient for a stem cell transplant, I 
do the same thing. I ask them, “How do you want me to 
proceed? Do you think this is a candidate?”

MAZHARUDDIN: Most of my patients are a bit frail, so 
it doesn’t come into the picture. And with our selection 
of patients we refer and early coordination with the CAR 
T-cell therapy physician, we can achieve a higher number 
of patients who actually get to CAR T-cell therapy.

WANG: My experience is similar. I have a good relation-
ship—within our network we have a CAR T group. Late 
last year, I referred a patient and they got in right away. 
I’ve learned it takes months to get a patient on the CAR 
T program. Usually for someone with high-risk or double-
hit [lymphoma] or double expressors, I try to refer them 
to the CAR T-cell therapy group early after the first front-
line therapy, at least get them established with transplant 
care. Then they will give me the recommendation whether 
the patient continues to be observed or needs to prepare 
for the next step.

REDDY: I have referred a couple of patients. I live about 
2 hours north of Houston, but I only have 1 patient who 
has successfully gone through the program. Part of the 
reason is that we don’t have a good intensive care unit 

set up, so that’s one of the limitations. But I did have  
1 patient who underwent CAR T-cell therapy.

FLOWERS: How long does it take typically between the 
CAR T-cell collection and infusion in your practice region? 
Do you have a sense for that?

MAZHARUDDIN: I think it’s a few weeks, but it’s 
mainly the CAR T-cell therapy–performing physician 
who handles that. 

FLOWERS: But it is not something you’ve perceived as 
being a problem in terms of the care of your patients?

MAZHARUDDIN: Right, I’ve not heard of any issues.

FLOWERS: Does anyone else want to comment on the 
timing between collection and infusion?

GUO: Once it’s collected, normally it doesn’t take that 
long. That’s my impression. Most of the time it’s the 
insurance clearance. For example, if the patient gets 
seen in a few weeks, in the meantime, we’ll start bridging 
therapy. I think we almost always have to start a bridging 
therapy because...from the time you start authoriza-
tion and T-cell collection—if it works well the first time, 
[and] sometimes they have to go for the second round of 
collection—the whole thing can take several months. But 
once it’s collected, I’ve seen patients getting the infusion 
within 2 weeks. 

FLOWERS: I would say our typical times are usually  
2 weeks, sometimes even less than that for patients from 
the time of collection to infusion. I think the delays you’ve 
mentioned are the ones we are most commonly concerned 
about. It’s the insurance approvals, and that process very 
rarely delays from collection to infusion with the most 
common products that we use. 

Being a transplanter all my career, I’ve thought about trans-
plant eligibility criteria as the criteria for cellular therapy. But 
we definitely see a number of patients who would not be 
considered standard autologous stem cell transplant candi-
dates who are very clearly CAR T-cell therapy candidates. 

In fact, commonly on the inpatient service, I will have 3 or 
4 patients on at a time who are older than the age of 70. I 
think at 1 point, the last time I was on service, I had about  
6 patients older than the age of 70 who were getting CAR 
T-cell therapy all at the same time, and all have tolerated it 
quite well. I think the one thing in particular that we think 
about [is that with the 4-1BB–based CAR T-cell products], 
the toxicity tends to be a little bit less.

continued on page 41



INDICATION
RYBREVANT® (amivantamab-vmjw) is indicated for the treatment of adult patients with locally advanced or metastatic non-small cell lung 
cancer (NSCLC) with epidermal growth factor receptor (EGFR) exon 20 insertion mutations, as detected by an FDA-approved test, whose 
disease has progressed on or after platinum-based chemotherapy.
This indication is approved under accelerated approval based on overall response rate and duration of response. Continued approval for this 
indication may be contingent upon verifi cation and description of clinical benefi t in the confi rmatory trials.

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Infusion-Related Reactions 
RYBREVANT® can cause infusion-related reactions (IRR); signs and 
symptoms of IRR include dyspnea, flushing, fever, chills, nausea, 
chest discomfort, hypotension, and vomiting.
Based on the safety population, IRR occurred in 66% of patients 
treated with RYBREVANT®. Among patients receiving treatment on 
Week 1 Day 1, 65% experienced an IRR, while the incidence of IRR 
was 3.4% with the Day 2 infusion, 0.4% with the Week 2 infusion, and 
cumulatively 1.1% with subsequent infusions. Of the reported IRRs, 
97% were Grade 1-2, 2.2% were Grade 3, and 0.4% were Grade 4. The 
median time to onset was 1 hour (range 0.1 to 18 hours) after start 
of infusion. The incidence of infusion modifi cations due to IRR was 
62% and 1.3% of patients permanently discontinued RYBREVANT®

due to IRR.  
Premedicate with antihistamines, antipyretics, and glucocorticoids 
and infuse RYBREVANT® as recommended. Administer RYBREVANT®

via a peripheral line on Week 1 and Week 2. Monitor patients for 
any signs and symptoms of infusion reactions during RYBREVANT®

infusion in a setting where cardiopulmonary resuscitation medication 
and equipment are available. Interrupt infusion if IRR is suspected. 
Reduce the infusion rate or permanently discontinue RYBREVANT®

based on severity.

Interstitial Lung Disease/Pneumonitis
RYBREVANT® can cause interstitial lung disease (ILD)/pneumonitis. 
Based on the safety population, ILD/pneumonitis occurred in 
3.3% of patients treated with RYBREVANT®, with 0.7% of patients 
experiencing Grade 3 ILD/pneumonitis. Three patients (1%) 
discontinued RYBREVANT® due to ILD/pneumonitis. 
Monitor patients for new or worsening symptoms indicative of ILD/
pneumonitis (e.g., dyspnea, cough, fever). Immediately withhold 
RYBREVANT® in patients with suspected ILD/pneumonitis and 
permanently discontinue if ILD/pneumonitis is confi rmed.
Dermatologic Adverse Reactions
RYBREVANT® can cause rash (including dermatitis acneiform), 
pruritus and dry skin. Based on the safety population, rash occurred 
in 74% of patients treated with RYBREVANT®, including Grade 3 rash 
in 3.3% of patients. The median time to onset of rash was 14 days 
(range: 1 to 276 days). Rash leading to dose reduction occurred in 5% 
of patients, and RYBREVANT® was permanently discontinued due to 
rash in 0.7% of patients.
Toxic epidermal necrolysis occurred in one patient (0.3%) treated 
with RYBREVANT®.
Instruct patients to limit sun exposure during and for 2 months after 
treatment with RYBREVANT®. Advise patients to wear protective 
clothing and use broad-spectrum UVA/UVB sunscreen. Alcohol-free 
emollient cream is recommended for dry skin.

ENGINEERED
FOR A 
CHALLENGING 
LANDSCAPE
In the world of EGFR+ mNSCLC, few challenges have been 
tougher to navigate than EGFR exon 20 insertion mutations.1-10

Until RYBREVANT®—the fi rst and only bispecifi c antibody built for 
the treatment of adult patients with locally advanced or mNSCLC with 
EGFR exon 20 insertion mutations,  as detected by an FDA-approved test, 
whose disease has progressed on or after platinum-based chemotherapy.11



*CHRYSALIS was a multicenter, open-label, multicohort study conducted to assess the safety (n=129) and effi cacy (n=81) of RYBREVANT® in adult patients with locally 
advanced or metastatic NSCLC. Effi cacy was evaluated in 81 patients with locally advanced or metastatic NSCLC who had EGFR exon 20 insertion mutations as 
determined by prospective local testing, whose disease had progressed on or after platinum-based chemotherapy. RYBREVANT® was administered intravenously at 
1050 mg for patients <80 kg or 1400 mg for patients ≥80 kg once weekly for 4 weeks, then every 2 weeks thereafter, starting at Week 5, until disease progression or 
unacceptable toxicity.11

 †According to Response Evaluation Criteria in Solid Tumors (RECIST v1.1) as evaluated by Blinded Independent Central Review (BICR).11

 ‡Based on Kaplan-Meier estimates.11

§Based on the safety population, N=302.

In a multicenter, open-label, multicohort study11*

Results for tough-to-treat disease

If skin reactions develop, start topical corticosteroids and topical 
and/or oral antibiotics. For Grade 3 reactions, add oral steroids 
and consider dermatologic consultation. Promptly refer patients 
presenting with severe rash, atypical appearance or distribution, 
or lack of improvement within 2 weeks to a dermatologist. 
Withhold, dose reduce or permanently discontinue RYBREVANT®

based on severity.
Ocular Toxicity
RYBREVANT® can cause ocular toxicity including keratitis, dry eye 
symptoms, conjunctival redness, blurred vision, visual impairment, 
ocular itching, and uveitis. Based on the safety population, keratitis 
occurred in 0.7% and uveitis occurred in 0.3% of patients treated 
with RYBREVANT®. All events were Grade 1-2. Promptly refer 
patients presenting with eye symptoms to an ophthalmologist. 
Withhold, dose reduce or permanently discontinue RYBREVANT®

based on severity.
Embryo-Fetal Toxicity
Based on its mechanism of action and fi ndings from animal models, 
RYBREVANT® can cause fetal harm when administered to a pregnant 
woman. Advise females of reproductive potential of the potential 
risk to the fetus. Advise female patients of reproductive potential to 
use effective contraception during treatment and for 3 months after 
the fi nal dose of RYBREVANT®.
Adverse Reactions
The most common adverse reactions (≥20%) were rash (84%), IRR 
(64%), paronychia (50%), musculoskeletal pain (47%), dyspnea 

(37%), nausea (36%), fatigue (33%), edema (27%), stomatitis 
(26%), cough (25%), constipation (23%), and vomiting (22%). 
The most common Grade 3 to 4 laboratory abnormalities (≥2%) 
were decreased lymphocytes (8%), decreased albumin (8%), 
decreased phosphate (8%), decreased potassium (6%), increased 
alkaline phosphatase (4.8%), increased glucose (4%), increased 
gamma-glutamyl transferase (4%), and decreased sodium (4%).
Please see Brief Summary of full Prescribing Information for 
RYBREVANT® on subsequent pages.

References: 1. Clinical Test Report: Oncomine™ Dx Target Test US. Thermo 
Fisher Scientifi c. Accessed October 13, 2021. https://tools.thermofi sher.
com/content/sfs/brochures/oncomine-dx-target-test-sample-report.
pdf 2. Chiang AC. BMC Cancer. 2020;20(1):356. 3. Robichaux JP. Nat Med. 
2018;24(5):638-646. 4. Riess JW. J Thorac Oncol. 2018;13(10):1560-1568. 
5. FoundationOne®CDx. Technical specifi cations. Foundation Medicine. 
Accessed October 13, 2021. https://assets.ctfassets.net/w98cd481qyp0 
YqqKHaqQmFeqc5ueQk48w/0a34fcdaa3a71dbe460cdcb01cebe8ad/
F1CDx_Technical_Specifi cations_072020.pdf 6. Arcila ME. Mol Cancer Ther. 
2013;12(2):220-229. 7. Oxnard GR. J Thorac Oncol. 2013;8(2):179-184. 
8. Naidoo J. Cancer. 2015;121(18):3212-3220. 9. Chen D. Onco Targets Ther. 
2016;9:4181-4186. 10. Girard N. Presented at: IASLC 2020 World Conference 
on Lung Cancer; January 28-31, 2021; Singapore. 11. RYBREVANT® [Prescribing 
Information]. Horsham, PA: Janssen Biotech, Inc.

• Effi cacy was evaluated by ORR† and DOR11

3.7% of patients achieved a CR
36% of patients achieved a PRORR†

40%
95% CI: 29%, 51%

(n=81)

© Janssen Biotech, Inc. 2022 01/22 cp-204155v2

CR, complete response; DOR, duration of response; EGFR, epidermal growth factor receptor; IRR, infusion-related reaction; 
mNSCLC, metastatic non–small cell lung cancer; NE, not estimable; ORR, overall response rate; PR, partial response.

MEDIAN DOR WAS 11.1 MONTHS11‡

(95% CI: 6.9, NE)11

The safety of RYBREVANT® was evaluated in the CHRYSALIS* study (n=129)11:
• The warnings and precautions included infusion-related reactions, interstitial lung disease/pneumonitis, dermatologic adverse 

reactions, ocular toxicity, and embryo-fetal toxicity11

• The most common adverse reactions (≥20%) were rash (84%), IRR (64%), paronychia (50%), musculoskeletal pain (47%), 
dyspnea (37%), nausea (36%), fatigue (33%), edema (27%), stomatitis (26%), cough (25%), constipation (23%), and vomiting (22%)11

• The most common Grade 3 to 4 laboratory abnormalities (≥2%) were decreased lymphocytes (8%), decreased albumin (8%), 
decreased phosphate (8%), decreased potassium (6%), increased alkaline phosphatase (4.8%), increased glucose (4%), 
increased gamma-glutamyl transferase (4%), and decreased sodium (4%)11

• IRRs occurred in 66% of patients treated with RYBREVANT®, the majority of which may occur with the fi rst infusion11§
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RYBREVANT (amivantamab-vmjw) injection, for intravenous use
Brief Summary of Full Prescribing Information

INDICATIONS AND USAGE
RYBREVANT is indicated for the treatment of adult patients with locally 
advanced or metastatic non-small cell lung cancer (NSCLC) with epidermal 
growth factor receptor (EGFR) exon 20 insertion mutations, as detected by an 
FDA-approved test [see Dosage and Administration (2.1) in Full Prescribing 
Information], whose disease has progressed on or after platinum-based 
chemotherapy.
This indication is approved under accelerated approval based on overall 
response rate and duration of response [see Clinical Studies (14) in Full 
Prescribing Information]. Continued approval for this indication may be 
contingent upon verification and description of clinical benefit in the 
confirmatory trials.

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS
Infusion-Related Reactions
RYBREVANT can cause infusion-related reactions (IRR); signs and symptoms 
of IRR include dyspnea, flushing, fever, chills, nausea, chest discomfort, 
hypotension, and vomiting.
Based on the safety population [see Adverse Reactions], IRR occurred in 
66% of patients treated with RYBREVANT. Among patients receiving 
treatment on Week 1 Day 1, 65% experienced an IRR, while the incidence 
of IRR was 3.4% with the Day 2 infusion, 0.4% with the Week 2 infusion, 
and cumulatively 1.1% with subsequent infusions. Of the reported IRRs, 
97% were Grade 1-2, 2.2% were Grade 3, and 0.4% were Grade 4. The median 
time to onset was 1 hour (range 0.1 to 18 hours) after start of infusion. The 
incidence of infusion modifications due to IRR was 62% and 1.3% of patients 
permanently discontinued RYBREVANT due to IRR.  
Premedicate with antihistamines, antipyretics, and glucocorticoids and 
infuse RYBREVANT as recommended [see Dosage and Administration (2.3) in 
Full Prescribing Information]. Administer RYBREVANT via a peripheral line on 
Week 1 and Week 2 [see Dosage and Administration (2.6) in Full Prescribing 
Information].
Monitor patients for any signs and symptoms of infusion reactions during 
RYBREVANT infusion in a setting where cardiopulmonary resuscitation 
medication and equipment are available. Interrupt infusion if IRR is suspected. 
Reduce the infusion rate or permanently discontinue RYBREVANT based on 
severity [see Dosage and Administration (2.4) in Full Prescribing Information].
Interstitial Lung Disease/Pneumonitis
RYBREVANT can cause interstitial lung disease (ILD)/pneumonitis. Based on 
the safety population [see Adverse Reactions], ILD/pneumonitis occurred in 
3.3% of patients treated with RYBREVANT, with 0.7% of patients experiencing 
Grade 3 ILD/pneumonitis. Three patients (1%) discontinued RYBREVANT due 
to ILD/pneumonitis.
Monitor patients for new or worsening symptoms indicative of ILD/
pneumonitis (e.g., dyspnea, cough, fever). Immediately withhold RYBREVANT 
in patients with suspected ILD/pneumonitis and permanently discontinue if 
ILD/pneumonitis is confirmed [see Dosage and Administration (2.4) in Full 
Prescribing Information].
Dermatologic Adverse Reactions
RYBREVANT can cause rash (including dermatitis acneiform), pruritus and 
dry skin. Based on the safety population [see Adverse Reactions], rash 
occurred in 74% of patients treated with RYBREVANT, including Grade 3 rash 
in 3.3% of patients. The median time to onset of rash was 14 days (range: 
1 to 276 days). Rash leading to dose reduction occurred in 5% of patients, and 
RYBREVANT was permanently discontinued due to rash in 0.7% of patients 
[see Adverse Reactions].
Toxic epidermal necrolysis (TEN) occurred in one patient (0.3%) treated with 
RYBREVANT.
Instruct patients to limit sun exposure during and for 2 months after 
treatment with RYBREVANT. Advise patients to wear protective clothing and 
use broad-spectrum UVA/UVB sunscreen. Alcohol-free emollient cream is 
recommended for dry skin.
If skin reactions develop, start topical corticosteroids and topical and/
or oral antibiotics. For Grade 3 reactions, add oral steroids and consider 
dermatologic consultation. Promptly refer patients presenting with severe 
rash, atypical appearance or distribution, or lack of improvement within 
2 weeks to a dermatologist. Withhold, dose reduce or permanently 
discontinue RYBREVANT based on severity [see Dosage and Administration 
(2.4) in Full Prescribing Information].
Ocular Toxicity
RYBREVANT can cause ocular toxicity including keratitis, dry eye symptoms, 
conjunctival redness, blurred vision, visual impairment, ocular itching, and 
uveitis. Based on the safety population [see Adverse Reactions], keratitis 

occurred in 0.7% and uveitis occurred in 0.3% of patients treated with 
RYBREVANT. All events were Grade 1-2. Promptly refer patients presenting 
with eye symptoms to an ophthalmologist. Withhold, dose reduce or 
permanently discontinue RYBREVANT based on severity [see Dosage and 
Administration (2.4) in Full Prescribing Information].
Embryo-Fetal Toxicity
Based on its mechanism of action and findings from animal models, 
RYBREVANT can cause fetal harm when administered to a pregnant woman. 
Administration of other EGFR inhibitor molecules to pregnant animals 
has resulted in an increased incidence of impairment of embryo-fetal 
development, embryolethality, and abortion. Advise females of reproductive 
potential of the potential risk to the fetus. Advise female patients of 
reproductive potential to use effective contraception during treatment 
and for 3 months after the final dose of RYBREVANT. [see Use in Specific 
Populations].

ADVERSE REACTIONS
The following adverse reactions are discussed elsewhere in the labeling:
• Infusion-Related Reactions [see Warnings and Precautions]
• Interstitial Lung Disease/Pneumonitis [see Warnings and Precautions]
• Dermatologic Adverse Reactions [see Warnings and Precautions]
• Ocular Toxicity [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.
The safety population described in the WARNINGS AND PRECAUTIONS 
reflect exposure to RYBREVANT as a single agent in the CHRYSALIS study 
in 302 patients with locally advanced or metastatic NSCLC who received a 
dose of 1050 mg (for patients <80 kg) or 1400 mg (for patients ≥80 kg) once 
weekly for 4 weeks, then every 2 weeks thereafter. Among 302 patients 
who received RYBREVANT, 36% were exposed for 6 months or longer and 
12% were exposed for greater than one year. In the safety population, 
the most common (≥ 20%) adverse reactions were rash, infusion-related 
reaction, paronychia, musculoskeletal pain, dyspnea, nausea, edema, cough, 
fatigue, stomatitis, constipation, vomiting and pruritus. The most common 
Grade 3 to 4 laboratory abnormalities (≥ 2%) were decreased lymphocytes, 
decreased phosphate, decreased albumin, increased glucose, increased 
gamma glutamyl transferase, decreased sodium, decreased potassium, and 
increased alkaline phosphatase.
The data described below reflect exposure to RYBREVANT at the 
recommended dosage in 129 patients with locally advanced or metastatic 
NSCLC with EGFR exon 20 insertion mutations whose disease had 
progressed on or after platinum-based chemotherapy. Among patients 
who received RYBREVANT, 44% were exposed for 6 months or longer and 
12% were exposed for greater than one year.
The median age was 62 years (range: 36 to 84 years); 61% were female; 
55% were Asian, 35% were White, and 2.3% were Black; and 82% had 
baseline body weight <80 kg.
Serious adverse reactions occurred in 30% of patients who received 
RYBREVANT. Serious adverse reactions in ≥ 2% of patients included 
pulmonary embolism, pneumonitis/ILD, dyspnea, musculoskeletal pain, 
pneumonia, and muscular weakness. Fatal adverse reactions occurred in 
2 patients (1.5%) due to pneumonia and 1 patient (0.8%) due to sudden death.
Permanent discontinuation of RYBREVANT due to an adverse reaction 
occurred in 11% of patients. Adverse reactions resulting in permanent 
discontinuation of RYBREVANT in ≥1% of patients were pneumonia, IRR, 
pneumonitis/ILD, dyspnea, pleural effusion, and rash.
Dose interruptions of RYBREVANT due to an adverse reaction occurred 
in 78% of patients. Infusion-related reactions (IRR) requiring infusion 
interruptions occurred in 59% of patients. Adverse reactions requiring dose 
interruption in ≥5% of patients included dyspnea, nausea, rash, vomiting, 
fatigue, and diarrhea.
Dose reductions of RYBREVANT due to an adverse reaction occurred in 
15% of patients. Adverse reactions requiring dose reductions in ≥ 2% of 
patients included rash and paronychia.
The most common adverse reactions (≥ 20%) were rash, IRR, paronychia, 
musculoskeletal pain, dyspnea, nausea, fatigue, edema, stomatitis, cough, 
constipation, and vomiting. The most common Grade 3 to 4 laboratory 
abnormalities (≥ 2%) were decreased lymphocytes, decreased albumin, 
decreased phosphate, decreased potassium, increased glucose, increased 
alkaline phosphatase, increased gamma-glutamyl transferase, and 
decreased sodium.
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Table 1 summarizes the adverse reactions in CHRYSALIS.
Table 1:  Adverse Reactions (≥ 10%) in Patients with NSCLC with Exon 

20 Insertion Mutations Whose Disease Has Progressed on or 
after Platinum-based Chemotherapy and Received RYBREVANT in 
CHRYSALIS

Adverse Reactions RYBREVANT
(N=129)

All Grades (%) Grades 3 or 4 (%)
Skin and subcutaneous tissue disorders
   Rasha 84 3.9
   Pruritus 18 0
   Dry skin 14 0
General disorders and administration site conditions
   Infusion related reaction 64 3.1
   Fatigueb 33 2.3
   Edemac 27 0.8
   Pyrexia 13 0
Infections and infestations
   Paronychia 50 3.1
   Pneumoniad 10 0.8
Musculoskeletal and connective tissue disorders
   Musculoskeletal paine 47 0
Respiratory, thoracic and mediastinal disorders
   Dyspneaf 37 2.3
   Coughg 25 0
Gastrointestinal disorders
   Nausea 36 0
   Stomatitish 26 0.8
   Constipation 23 0
   Vomiting 22 0
   Diarrhea 16 3.1
   Abdominal Paini 11 0.8
Vascular disorders
   Hemorrhagej 19 0
Metabolism and nutrition disorders
   Decreased appetite 15 0
Nervous system disorders
   Peripheral neuropathyk 13 0
   Dizziness 12 0.8
   Headachel 10 0.8

a  Rash: acne, dermatitis, dermatitis acneiform, eczema, eczema asteatotic, 
palmar-plantar erythrodysesthesia syndrome, perineal rash, rash, rash 
erythematous, rash maculo-papular, rash papular, rash vesicular, skin 
exfoliation, toxic epidermal necrolysis

b  Fatigue: asthenia, fatigue
c  Edema: eyelid edema, face edema, generalized edema, lip edema, edema, 

edema peripheral, periorbital edema, peripheral swelling
d  Pneumonia: atypical pneumonia, lower respiratory tract infection, 

pneumonia, pneumonia aspiration, and pulmonary sepsis
e  Musculoskeletal pain: arthralgia, arthritis, back pain, bone pain, 

musculoskeletal chest pain, musculoskeletal discomfort, musculoskeletal 
pain, myalgia, neck pain, non-cardiac chest pain, pain in extremity, spinal 
pain

f  Dyspnea: dyspnea, dyspnea exertional
g  Cough: cough, productive cough, upper airway cough syndrome
h  Stomatitis: aphthous ulcer, cheilitis, glossitis, mouth ulceration, mucosal 

inflammation, pharyngeal inflammation, stomatitis
i  Abdominal pain: abdominal discomfort, abdominal pain, abdominal pain 

lower, abdominal pain upper, and epigastric discomfort
j  Hemorrhage: epistaxis, gingival bleeding, hematuria, hemoptysis, 

hemorrhage, mouth hemorrhage, mucosal hemorrhage
k  Peripheral neuropathy:  hypoesthesia, neuralgia, paresthesia, peripheral 

sensory neuropathy
l  Headache: headache, migraine

Clinically relevant adverse reactions in <10% of patients who received 
RYBREVANT included ocular toxicity, ILD/pneumonitis, and toxic epidermal 
necrolysis (TEN).

Table 2 summarizes the laboratory abnormalities in CHRYSALIS.
Table 2:  Select Laboratory Abnormalities (≥ 20%) That Worsened from 

Baseline in Patients With Metastatic NSCLC with EGFR Exon 
20 Insertion Mutations Whose Disease Has Progressed on or After 
Platinum-based Chemotherapy and Who Received RYBREVANT in 
CHRYSALIS 

Laboratory Abnormality

RYBREVANT+

(N=129)
All Grades

(%)
Grades 3 or 4

(%)
Chemistry
   Decreased albumin 79 8
   Increased glucose 56 4
   Increased alkaline phosphatase 53 4.8
   Increased creatinine 46 0
   Increased alanine aminotransferase 38 1.6
   Decreased phosphate 33 8
   Increased aspartate aminotransferase 33 0
   Decreased magnesium 27 0
   Increased gamma-glutamyl transferase 27 4
   Decreased sodium 27 4
   Decreased potassium 26 6
Hematology
   Decreased lymphocytes 36 8

+  The denominator used to calculate the rate was 126 based on the number 
of patients with a baseline value and at least one post-treatment value.

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 
amivantamab products may be misleading.
In CHRYSALIS, 3 of the 286 (1%) patients who were treated with RYBREVANT 
and evaluable for the presence of anti-drug antibodies (ADA), tested 
positive for treatment-emergent anti-amivantamab-vmjw antibodies (one at 
27 days, one at 59 days and one at 168 days after the first dose) with titers of 
1:40 or less. There are insufficient data to evaluate the effect of ADA on the 
pharmacokinetics, safety, or efficacy of RYBREVANT. 

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on the mechanism of action and findings in animal models, 
RYBREVANT can cause fetal harm when administered to a pregnant woman. 
There are no available data on the use of RYBREVANT in pregnant women 
or animal data to assess the risk of RYBREVANT in pregnancy. Disruption 
or depletion of EGFR in animal models resulted in impairment of embryo-
fetal development including effects on placental, lung, cardiac, skin, and 
neural development. The absence of EGFR or MET signaling has resulted in 
embryolethality, malformations, and post-natal death in animals (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% to 4% and 
15% to 20%, respectively.
Data
Animal Data
No animal studies have been conducted to evaluate the effects of 
amivantamab-vmjw on reproduction and fetal development; however, 
based on its mechanism of action, RYBREVANT can cause fetal harm or 
developmental anomalies. In mice, EGFR is critically important in reproductive 
and developmental processes including blastocyst implantation, placental 
development, and embryo-fetal/postnatal survival and development. 
Reduction or elimination of embryo-fetal or maternal EGFR signaling can 
prevent implantation, can cause embryo-fetal loss during various stages 
of gestation (through effects on placental development) and can cause 
developmental anomalies and early death in surviving fetuses. Adverse 
developmental outcomes were observed in multiple organs in embryos/
neonates of mice with disrupted EGFR signaling. Similarly, knock out of MET 
or its ligand HGF was embryonic lethal due to severe defects in placental 
development, and fetuses displayed defects in muscle development in 
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multiple organs. Human IgG1 is known to cross the placenta; therefore, 
amivantamab-vmjw has the potential to be transmitted from the mother to 
the developing fetus.
Lactation
Risk Summary
There are no data on the presence of amivantamab-vmjw in human milk on 
milk production, or its effects on the breastfed child. Because of the potential 
for serious adverse reactions from RYBREVANT in breast-fed infants, advise 
women not to breast-feed during treatment with RYBREVANT and for 
3 months after the final dose.
Females and Males of Reproductive Potential
RYBREVANT can cause fetal harm when administered to a pregnant woman 
[see Use in Specific Populations].
Pregnancy Testing
Verify pregnancy status of females of reproductive potential prior to initiating 
RYBREVANT.
Contraception
Females
Advise females of reproductive potential to use effective contraception 
during treatment and for 3 months after the final dose of RYBREVANT. 
Pediatric Use
The safety and efficacy of RYBREVANT have not been established in 
pediatric patients.
Geriatric Use
Of the 129 patients treated with RYBREVANT, 41% were 65 years of age 
or older, and 9% were 75 years of age or older. No clinically important 
differences in safety or efficacy were observed between patients who were 
≥65 years of age and younger patients. 

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient 
Information).
Infusion-Related Reactions
Advise patients that RYBREVANT can cause infusion-related reactions, the 
majority of which may occur with the first infusion. Advise patients to alert 
their healthcare provider immediately for any signs or symptoms of infusion-
related reactions [see Warnings and Precautions].
Interstitial Lung Disease/Pneumonitis
Advise patients of the risks of interstitial lung disease (ILD)/pneumonitis. 
Advise patients to immediately contact their healthcare provider for new or 
worsening respiratory symptoms [see Warnings and Precautions].
Dermatologic Adverse Reactions
Advise patients of the risk of dermatologic adverse reactions. Advise patients 
to limit direct sun exposure, to use broad spectrum UVA/UVB sunscreen, 
and to wear protective clothing during treatment with RYBREVANT 
[see Warnings and Precautions]. Advise patients to apply alcohol free 
emollient cream to dry skin.
Ocular Toxicity
Advise patients of the risk of ocular toxicity. Advise patients to contact their 
ophthalmologist if they develop eye symptoms and advise discontinuation 
of contact lenses until symptoms are evaluated [see Warnings and 
Precautions].
Paronychia
Advise patients of the risk of paronychia. Advise patients to contact their 
healthcare provider for signs or symptoms of paronychia [see Adverse 
Reactions].
Embryo-Fetal Toxicity
Advise females of reproductive potential of the potential risk to a fetus, to use 
effective contraception during treatment with RYBREVANT and for 3 months 
after the final dose, and to inform their healthcare provider of a known or 
suspected pregnancy. [see Warnings and Precautions, Use in Specific 
Populations].
Lactation
Advise women not to breastfeed during treatment with RYBREVANT and for 
3 months after the final dose [see Use in Specific Populations].
Product of Ireland
Manufactured by:
Janssen Biotech, Inc.
Horsham, PA 19044
U.S. License Number 1864
© 2021 Janssen Pharmaceutical Companies
cp-213278v1
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FLOWERS: More than half of you would think about tafa-
sitamab-cxix [Monjuvi] plus lenalidomide [Revlimid], and 
then a little bit more than a third would consider the 
polatuzumab vedotin-piiq [Polivy] combination [with 
bendamustine and rituximab]. And one would consider a 
gemcitabine-based regimen. 

It sounds like nearly all of you would treat this patient 
within the context of your practice…while waiting for 
cell therapy, as opposed to referring for a clinical trial 
or [stem cell] transplant. I’d love to hear from some-
body who chose the polatuzumab option. It gives you a 
lot of plus/minuses there. Would you add rituximab or 
bendamustine to this [regimen], and how would you use 
that combination? 

HUANG: I voted for that. What I’ve seen our transplanters 
prefer is to do polatuzumab/rituximab without the benda-
mustine pending collection.

FLOWERS: So you base that on your prior experience with 
the CAR T-cell therapy group that you work with and that 
being their preference. What’s your experience with using 
that? How comfortable are you with it? How well does it work 
to control disease?

HUANG: It’s reasonably tolerated. It’s not clear that the 
bendamustine adds much besides toxicity. In my limited expe-
rience, it’s helped people, and it’s gotten people to CAR T-cell 
therapy. It’s been OK.

FLOWERS: It does what you’re expecting it to do. 

HUANG: Right.

FLOWERS: Let’s go on to someone who uses a tafasitamab/
lenalidomide regimen. Does anyone want to comment on your 
experience with that?

ARJUNAN: I’ve used tafasitamab/lenalidomide in this 
setting. The main reason is because I find it easy to 
manage in terms of adverse events. It mostly seems to 
be driven by the lenalidomide, which we can easily dose 
modify, and we’re used to doing that with not just lymphoma 
but myeloma, etc.

FLOWERS: What dose of lenalidomide do you find you end 
up giving most of those patients?

ARJUNAN: I feel like my patients don’t tolerate the lenalid-
omide as well as what I see typically in the trials. I’m often 
going down to 10 mg for a lot of my patients…. That’s what 
I’ve been seeing.

FLOWERS: There is nothing [unusual] about your practice. 
Patients don’t tolerate lenalidomide at the starting dose [of 
25 mg] that they’re using in most of the trials.

AGARWAL: I agree with Dr Arjunan. Lenalidomide is the one 
I always adjust. I’m using [closer to] 15-mg lenalidomide. Ten 
milligrams is even better [tolerated], but I push 15 mg.

SHMERLIN: I agree with my colleagues. I like the idea that 
you can give tafasitamab for a limited period of time and 
then continue on lenalidomide. There’s a lot of familiarity 
with lenalidomide from other malignancies, and we know 
how to dose adjust and what to monitor for. 

FLOWERS: Does anybody worry about giving tafasitamab, 
a CD19-directed therapy, before giving a CD19-directed 
CAR T-cell therapy? 

SHMERLIN: I’ve talked to my transplant specialists and 
CAR T-cell specialists about it…and they seem comfort-
able. I don’t know why, but they feel very comfortable with 
tafasitamab/lenalidomide prior to CAR T-cell therapy as 
a bridging therapy.

AGARWAL: That’s true. There was some concern about the 
CD19, but I don’t think they’re worried about it.

FLOWERS: There has been a continual concern about 
giving CD19-directed therapy before another CD19-
directed therapy in either direction—giving CAR T-cell 
therapy before tafasitamab/lenalidomide or giving  

POLLING QUESTION

“What are you most likely to recommend for this  
patient now?”

n Tafasitamab plus lenalidomide 55% (6)

n Polatuzumab vedotin with or  
     without rituximab and  
     bendamustine 

36% (4)

n Gemcitabine-based regimen  
     with or without rituximab  

9% (1)

n Refer to stem cell transplant 0% (0)

n Other/clinical trial 0% (0)

 Total votes: 11

• What therapies would you consider for a patient 
like this? 

• Who is involved in the decision-making?

DISCUSSION QUESTIONS

continued from page 35
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tafasitamab/lenalidomide or loncastuximab tesirine-lpyl 
[Zylonta] before giving CAR T-cell therapy.... Retrospective 
observational studies presented at national meetings...
show it can be done successfully and that you can still 
get good responses from the second CD19 therapy in 
both directions.1,2 

SOLANKI: In those patients who relapse on the lenalido-
mide/tafasitamab combination, have [the studies] looked 
at what their CD19 status is? 

FLOWERS: The studies that I’ve mentioned are all small 
studies and in relatively few patients that have gone on to 
subsequent therapy. CD19 as an antigen is tricky to look 
at, too, because there are multiple ways that you can have 
CD19 loss in terms of the ways it affects its expression. We 
know about CAR T-cell therapy and CAR T-cell failure and 
that CD19 low is one of the pathways for CAR T-cell failure 
in about 25% to 30% of patients.3 And there’s a concern that 
if you give a CD19 therapy before another CD19 therapy 
that you might have CD19 loss as a mechanism, but that 
pathway has not been studied.

SOLANKI: In the trial, bridging chemotherapy was 
forbidden, so I don’t know how one would apply those data 
if you’re going to use some chemotherapy, which sometimes 
we end up having to do if steroids don’t seem to be enough. 
But those are usually patients who have a very aggressive 
disease with high lactate dehydrogenase and so on. So what 
is your assessment of that? What we do in the community 
as opposed to what was done in the trial?

FLOWERS: You are correct. There are some challenges 
there. One is the practicality of getting a patient to CAR 
T-cell therapy. Getting all the insurance approvals can be 
challenging and making sure that those are in place so the 
patients can go on to therapy. There oftentimes is a need 
for therapy to get a patient to the CAR T cells. There are 
patients who can get the CAR T cells more quickly or can 
have just simple steroids as a therapy. 

One of the things that we did have concerns about early 
on is that if you gave steroids...they would inhibit the abil-
ity of CAR T cells to work. We now know that’s not true 
and that bridging with steroids was a reasonable and effec-
tive approach in the axicabtagene ciloleucel [Yescarta] 
randomized trials, the ZUMA-7 trial [NCT03391466], and 
in other studies.4 

We’ve also found from our University of Texas MD 
Anderson Cancer Center group led by Chelsea C. Pinnix, 
MD, PhD, that bridging radiation can be quite an effective 
therapy, particularly when the disease is in a relatively 
limited area.5 

Those are the kinds of approaches that we think about 
when you want to limit what’s given for bridging therapy. 
But oftentimes you do need to pursue another regimen. 
What I typically recommend is the use of polatuzumab 
without bendamustine as an off-label approach for being 
able to treat patients and to get them to CAR T-cell therapy 
[without] giving a CD19-directed therapy. But we have also 
seen that people get regimens like tafasitamab/lenalido-
mide as a bridging therapy or get a chemoimmunotherapy 
regimen as a bridging therapy. I think all of those are 
potential approaches in real life that can get people to 
CAR T-cell therapy. n
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ROUNDTABLE ROUNDUP
In separate live, virtual events, Ulka N. Vaishampayan, MBBS, and David A. 
Braun, MD, PhD, discussed options for a patient with favorable-risk clear cell 
renal cell carcinoma.

EVENT SUMMARY

• A 61-year-old man, married, with 2 grown children and 5 
grandchildren who live nearby and an active lifestyle (walks daily, 
golfs regularly)

• History of low-volume, indolent metastatic clear cell renal cell 
carcinoma (ccRCC)

• Underwent left nephrectomy and adrenalectomy
• Observation based on low-volume, indolent behavior of disease 

and patient preference

• Three years after nephrectomy: continued indolent growth on 
scans, increased total tumor burden, new paratracheal lymph 
node (2 × 1.5 cm), and more than 10 pulmonary nodules based 
on CT scan

• Metastatic ccRCC confirmed by lung biopsy
• Laboratory results within normal limits
• ECOG performance status: 0

CASE SUMMARY
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Assistant Professor of Medicine, 
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“If this patient had at least 2 sites of distant metastasis (eg, lung and 
liver), which first-line therapy would you most likely recommend?”

38% 
8% 

8% 

15% 

23%

15%

23% 23%

46%

Connecticut, New Jersey, New York, PennsylvaniaIndiana, Kentucky, Michigan, Maryland, Ohio

Total votes: 13 Total votes: 13

n Axitinib + pembrolizumab 

n Cabozantinib + nivolumab 

n Nivolumab + ipilimumab 

n Lenvatinib + pembrolizumab 

n Single-agent tyrosine kinase inhibitor  

n Other  

n Axitinib + pembrolizumab 

n Cabozantinib + nivolumab 

n Nivolumab + ipilimumab 

n Lenvatinib + pembrolizumab 

n Single-agent tyrosine kinase inhibitor  

n Other  
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VAISHAMPAYAN: The liver metastases are not part of 
the IMDC [International mRCC Database Consortium] risk 
criteria, but when we see liver metastases, it changes our 
thinking about the patient. The National Comprehensive 
Cancer Network guidelines [do not always] help because 
[they] still include 3 regimens as preferred, which [are] 
axitinib [Inlyta]/pembrolizumab [Keytruda], cabozan-
tinib [Cabometyx]/nivolumab [Opdivo], and lenva-
tinib [Lenvima]/pembrolizumab.1 Ipilimumab [Yervoy]/
nivolumab is only approved [by the] FDA in [patients with] 
intermediate- or poor-risk [disease]. So [it isn’t approved] 

in favorable-risk disease, which is what this patient has, 
although we did discuss that with liver metastases you 
would have concerns about considering this as favor-
able-risk disease. 

But these are the 3 regimens, and single-agent cabo-
zantinib and multiple tyrosine kinase inhibitors are 
options. Ipilimumab/nivolumab is [the] other recom-
mended regimen because it was looked at in patients with 
favorable-risk disease. But it did not show progression- 
free survival and overall survival [OS] benefit, so because 
of that, it is not approved [by the] FDA.

BRAUN: There’s always a caution with cross-trial compar-
isons. [The CheckMate 214 (NCT02231749), KEYNOTE-
426 (NCT02853331), CheckMate 9ER (NCT03141177), 
and CLEAR (NCT02811861) trials] have different patient 
populations, different percentages of patients [with] favor-
able-risk [disease]…and different durations of follow-up.2-5 

So when we look at median OS and response rate, it’s 
important to take [these] with a grain of salt. One of the 
things that I look at is the OS HR [because] they at least 

had a uniform comparator with sunitinib. We see that for 
OS, the HR is roughly equivalent across these different 
trials. There are a lot of similarities, probably more simi-
larities than differences. Response rates are high across 
the board. [Those are] highest in the lenvatinib/pembro-
lizumab combination. That’s where we see the highest 
complete response rates, but it's a different patient popu-
lation, more patients with favorable-risk disease.5 Then 
we see different primary progressive disease rates.  n

Risk Stratification and Frontline 
Treatments in Patients  
With Advanced RCC
Eric Jonasch, MD, discusses factors that contribute to 
a patient’s risk status and how a patient’s risk status 
impacts frontline treatment choices for patients with 
advanced renal cell carcinoma.

View more at: TargetedOnc.com/link/2084
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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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 Number of subjects at risk
LENVIMA + everolimus 

51 41 27 23 16 10 5 1 0
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29 15 11 7 3 1 050
Everolimus

Median (95% CI) 
—-  LENVIMA (18 mg) + 
    everolimus (5 mg)
—-  Everolimus (10 mg)
HR: 0.37
(95% CI: 0.22-0.62)
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(95% CI:
5.9-20.1)
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(95% CI:
3.5-7.1)

5.5
REDUCTION IN THE RISK 

OF PROGRESSION OR 
DEATH WITH LENVIMA + 

EVEROLIMUS VS 
EVEROLIMUS ALONE

63%

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)
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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
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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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Targeted Oncology™: What are the treatment 
recommendations for patients with high-risk 
primary myelofibrosis?
OH: The NCCN [National Comprehensive Cancer Network] 
guidelines for high-risk myelofibrosis were updated in early 
2022.1 Notable for this discussion is the FDA approval of 
pacritinib [Vonjo] at the end of February 2022.2 It’s now part 
of the NCCN guidelines. For patients with high-risk myelofi-
brosis, the first bifurcation is based on platelet count being 
greater than or less than 50 × 109/L followed by whether they 
are a transplant candidate. If platelet count is greater than 
50 × 109/L and they are not a transplant candidate, the first-
line treatment is ruxolitinib [Jakafi] or fedratinib [Inrebic].1

For most of us, the first choice is generally ruxolitinib. But 
if the platelet count is less than 50 × 109/L and they are 
not a transplant candidate, then that is where the label indi-
cation for pacritinib is. If the platelet count is greater than  
50 × 109/L and they have been treated with ruxolitinib and 
may or may not have had a good response or they lose the 
response or have an issue with ruxolitinib or fedratinib, what 
are the other available options? 

Essentially one could consider any of the JAK inhibitors, 
including pacritinib, regardless of whether the platelet count 

is greater than or less than 50 × 109/L. When you get to 
the second-line setting, you can use whichever agent might 
provide benefit. [That] is where it can get a little more liberal, 
but strictly speaking, the label indication for pacritinib is 
for patients with myelofibrosis with a platelet count of less 
than 50 × 109/L.

What are the differences among the JAK 
inhibitors currently available for the management 
of myelofibrosis?
There are 3 currently approved JAK inhibitors for myelofi-
brosis. Ruxolitinib has been available now for over a decade, 
and for many years that was the only available JAK inhib-
itor, whereas fedratinib was approved in 2019 and pacritinib 
in early 2022. 

They are approved for patients with intermediate- or high-
risk myelofibrosis, but pacritinib is for patients with a platelet 
count less than 50 × 109/L. The dosing for each is a little 
different. For ruxolitinib, the initial dosing is based on platelet 
count. For fedratinib, it’s a single 400-mg daily dose if the 
platelet count is at least 50 × 109/L, whereas pacritinib is 
200 mg twice daily.

They are all JAK inhibitors, so they obviously share that as 
a property, but there are distinctions among them. They all 
hit JAK2 with relatively comparable degrees of potency. One 
distinction with pacritinib is it doesn’t hit JAK1. Some liter-
ature suggests that the absence of significant JAK1 activity 
may be a partial explanation for why it can be safely used in 
patients with a low platelet count or in other ways doesn’t 
lower the platelet count [as] much as ruxolitinib does.3

There are additional targets of these drugs, including IRAK1 
for pacritinib. IRAK1 is involved in inflammatory signaling,  

Oh Explores Current JAK Inhibitor Options  
for Primary Myelofibrosis

• A 68-year-old man presented to his physician with 
symptoms of fatigue, drenching night sweats, 
abdominal pain, and intermittent fevers lasting  
4 months. He also reported increased bruising.

• Medical history: type 2 diabetes and atrial fibrillation, 
both controlled with medication

• Spleen palpable 10 cm below the left costal margin
• CT scan of abdomen/pelvis showing splenomegaly 

with spleen length of 30.3 cm
• ECOG performance score: 2
• Bone marrow biopsy:

 ◦ Molecular analysis showing JAK2 V617F mutation
 ◦ Megakaryocyte proliferation and atypia with 

evidence of reticulin fibrosis (grade 3)
 ◦ CD34+/CD117+ immunostaining, 1.2% blasts

• Normal cytogenetics
• Blood smear results: leukoerythroblastosis; 1% blasts 

by manual count/flow cytometry
• Diagnosis: primary myelofibrosis

 ◦ Mutation-Enhanced International Prognostic 
Scoring System 70–plus version 2.0 status:  
high-risk
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so it may contribute to the anti-inflammatory effect of pacri-
tinib. Both pacritinib and fedratinib hit FLT3, which does 
cause some GI [gastrointestinal] toxicity.

What data support the use of ruxolitinib 
in myelofibrosis?
The data that support the use of ruxolitinib were initially from 
the COMFORT studies, which led to the approval of ruxolitinib 
for myelofibrosis. In the COMFORT-I trial [NCT00952289], 
patients were [randomly assigned] to treatment with ruxoli-
tinib vs placebo. In COMFORT-II [NCT00934544] they were 
[randomly assigned] to treatment with ruxolitinib vs best 
available therapy [BAT].4

In both COMFORT-I and COMFORT-II, there were patients 
with at least 35% reduction in spleen volume, which is the 
typical metric for these JAK inhibitors and other agents in 
development. There was quite a stark distinction [among] 
ruxolitinib, placebo, and BAT. Virtually every patient treated 
with ruxolitinib had at least some degree of spleen response, 
and [approximately] 30% to 40% of patients met that primary 
end point of 35% reduction in spleen volume.4

This is something that matches up with my experience. It’s 
not generally a question of whether they are going to respond 
to ruxolitinib but a question of how much. Some may not have 
a robust spleen response, but most patients have at least 
some degree of improvement. Symptom response is also 
very similar. Most patients had at least some degree of symp-
tom improvement. [Approximately] 40% to 50% of patients 
achieved a 50% reduction in the total symptom score. Across 
the board, each of these symptoms improved with ruxolitinib.4

The data indicate at least a modest improvement in over-
all survival [OS] in patients treated with ruxolitinib from the 
COMFORT-I and COMFORT-II studies. Keeping in mind that 
crossover was allowed with these studies, there are some 
confounding data here.5 

[They make] any difference in survival more meaningful 
and suggest there are benefits [to] extended treatment with 
ruxolitinib. Is that a compelling argument to say that if you’ve 
been starting earlier, it will result in an additional benefit?

There is some correlation between spleen response and 
OS. In other words, those patients who achieved a robust 
spleen response were more likely to benefit in terms of 
OS. This was from 1 of those post hoc analyses where it’s 
not 100% clear.6 It’s more correlation than causation. From 
these data, one could argue we need to shoot for the maxi-
mal spleen response by maximiz[ing] dosing of ruxolitinib 
to achieve that degree of survival benefit. It’s not necessar-
ily true, but it fits with the data that those who have deep 
spleen responses are more likely to have prolonged survival.

In terms of adverse effects [AEs], ruxolitinib is well toler-
ated, and most AEs were grade 1 and 2. Patients feel better 
on ruxolitinib. It doesn’t cause severe nausea, vomiting, and 

things like that. They tend to feel much better upon initiat-
ing treatment with ruxolitinib. It causes cytopenia. Obviously, 
many of these patients already [have cytopenia] at baseline, 
and in many cases, that will get worse with ruxolitinib. In the 
COMFORT-I study, there was a higher incidence of anemia 
and thrombocytopenia [than with placebo], and that is borne 
out by my experience in practice.4

I always counsel the patient when I start [them on] ruxoli-
tinib that their hemoglobin and platelet counts are probably 
going to go down. That’s something we must accept as a 
trade-off. If they feel better despite that, it’s a net positive. 
But it is important to set expectations for patients when we 
start treatment with ruxolitinib.

There is some association with the dose and the degree 
of response. The spleen volume response going from less 
than 10 mg twice daily to 10 mg twice daily has a significant 
demarcation, [and] it does increase a little more as you go to 
higher doses. With symptom response, there’s a steep drop-
off between 10 mg twice daily and less than 10 mg twice 
daily. In other words, we need to achieve a dose of at least 
10 mg twice daily to get a meaningful symptom and spleen 
response. Below that, it’s difficult or less likely to achieve 
something meaningful.7

What data support the use of fedratinib 
in myelofibrosis?
The fedratinib data were from the JAKARTA study 
[NCT01437787]. Patients were [randomly assigned] to 
treatment with fedratinib at either 400 mg or 500 mg 
daily vs placebo.8 

The results were analogous to ruxolitinib with a 35% 
reduction in spleen volume in 37% [of patients]. We do 
see with fedratinib some degree of GI toxicity: nausea, 
vomiting, and diarrhea. It is not common to have grade 3 or 
4 AEs, but they had a high incidence of grade 1 and 2 AEs. 

This is something I see in patients who were treated with 
fedratinib. They can be proactive in terms of [using] antidi-
arrheals and antinausea agents, but it is something that is 
unique to fedratinib compared with ruxolitinib. Like ruxoli-
tinib, fedratinib causes anemia and thrombocytopenia.

There was an FDA hold for a relatively short time with 
fedratinib before it was approved due to reported cases of 
Wernicke encephalopathy. After further analysis, several 
of these cases were not bona fide Wernicke encephalop-
athy.9 It was thought that it was more about malnutrition 
in patients who had solid tumors who were being treated 
with fedratinib, but nonetheless, it raised concern in 
terms of safety.

The Wernicke encephalopathy is a black box warning on 
the FDA approval,10 but the bottom line is that if you’re going 
to use fedratinib, the recommendation is to check the thia-
mine level before starting treatment. I would recommend 
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giving thiamine to every patient who is treated with fedra-
tinib, regardless of their thiamine levels, because it’s cheap, 
easy, and nontoxic. With that in mind, I don’t see it as a 
huge issue in terms of safety.

What data support the use of pacritinib to manage 
myelofibrosis in patients with a platelet count 
below 50 × 109/L?
The trials for pacritinib were PERSIST-1 [NCT01773187] and 
[PERSIST]-2 [NCT02055781]. The PERSIST-2 trial included 
a population of patients with myelofibrosis and a platelet 
count less than 100 × 109/L. The approval is for a platelet 
count less than 50 × 109/L, but in the study, patients had 
a platelet count of less than 100 × 109/L.11

For the baseline demographics, the BAT arm had [approx-
imately] 50% of patients receiving ruxolitinib. There’s been 
some analysis that compares patients treated with ruxoli-
tinib within the BAT arm, but again, about half of those 
patients in that arm did receive ruxolitinib.11

Pacritinib [at] 200 mg twice daily, which is the 
FDA-approved dose, had a greater than 35% spleen volume 
reduction in 29% of patients with a platelet count less than 
50 × 109/L vs only 3% for the BAT arm, where only 1 patient 
out of 32 achieved that response. So it was a clear differ-
ence.12 The symptom response was 32% for pacritinib vs 
14% for BAT. Clearly, more patients treated with pacritinib 
achieved a 50% reduction in the total symptom score. 

For the individual symptoms, across the board there was an 
improvement with pacritinib compared with BAT [Table11]. For 
anemia, there’s some indication that pacritinib did improve 
hemoglobin [level], at least in some patients. 

By week 24, the number of red blood cell transfusions 
twice daily in the pacritinib [arm] was a little lower-
compared with BAT.

The change in platelet count was stable if not improved 
in patients treated with pacritinib.11 This reinforces that in 
patients with very low platelet counts, pacritinib can be 
used without worrying about detrimental effects on the 
platelet count.

With FLT3 being a target of pacritinib, we expect some 
degree of GI toxicity, mostly grade 1 and 2, which can be 
an issue. We recommend that patients have antidiarrheal 
agents on hand. Consider up-front use of antiemetics at 
least initially. In many cases, the nausea will abate after a 
few weeks or months. So they may need it initially but then 
no longer need it. n

REFERENCES

1. NCCN. Clinical Practice Guidelines in Oncology. Myelofibrosis, version 

3.2022. Accessed February 6, 2023. https://bit.ly/3jwusVp

2. FDA approves drug for adults with rare form of bone marrow disorder. FDA. 

March 1, 2022. Accessed February 6, 2023. https://bit.ly/3RHHfRy

3. Singer JW, Al-Fayoumi S, Ma H, Komrokji RS, Mesa R, Verstovsek S. 

Comprehensive kinase profile of pacritinib, a nonmyelosuppressive Janus 

kinase 2 inhibitor. J Exp Pharmacol. 2016;8:11-19. doi:10.2147/JEP.S110702

4. Verstovsek S, Mesa RA, Gotlib J, et al. A double-blind, placebo-controlled 

trial of ruxolitinib for myelofibrosis. N Engl J Med. 2012;366(9):799-807. 

doi:10.1056/NEJMoa1110557

5. Verstovsek S, Gotlib J, Mesa RA, et al. Long-term survival in patients treated 

with ruxolitinib for myelofibrosis: COMFORT-I and -II pooled analyses. J Hematol 

Oncol. 2017;10(1):156. doi:10.1186/s13045-017-0527-7

6. Vannucchi AM, Kantarjian HM, Kiladjian JJ, et al. A pooled analysis of overall 

survival in COMFORT-I and COMFORT-II, 2 randomized phase III trials of ruxoli-

tinib for the treatment of myelofibrosis. Haematologica. 2015;100(9):1139-

1145. doi:10.3324/haematol.2014.119545

7. Verstovsek S, Gotlib J, Gupta V, et al. Management of cytopenias in  

patients with myelofibrosis treated with ruxolitinib and effect of dose modifica-

tions on efficacy outcomes. Onco Targets Ther. 2013;7:13-21. doi:10.2147/

OTT.S53348

8. Pardanani A, Tefferi A, Masszi T, et al. Updated results of the placebo-

controlled, phase III JAKARTA trial of fedratinib in patients with intermediate-2 

or high-risk myelofibrosis. Br J Haematol. 2021;195(2):244-248. doi:10.1111/

bjh.17727

9. Harrison CN, Mesa RA, Jamieson C, et al. Case series of potential Wernicke’s 

encephalopathy in patients treated with fedratinib. Blood. 2017;130(suppl 

1):4197. doi:10.1182/blood.V130.Suppl_1.4197.4197

10. Inrebic. Prescribing information. Impact Biomedicines Inc; 2022. Accessed 

February 6, 2023. https://bit.ly/3YvGL37

11. Mascarenhas J, Hoffman R, Talpaz M, et al. Pacritinib vs best available 

therapy, including ruxolitinib, in patients with myelofibrosis: a randomized clin-

ical trial. JAMA Oncol. 2018;4(5):652-659. doi:10.1001/jamaoncol.2017.5818

12. Vonjo. Prescribing information. CTI BioPharma Corp; 2022. Accessed 

February 6, 2023. https://bit.ly/3Y8OUKQ

TA B L E .  P E R S I S T - 2  Tr i a l :  C h a n g e s  i n  I n d i v i d u a l 
S y m p t o m  S c o r e 1 1

MEDIAN CHANGE FROM  
BASELINE, %

Symptom Pacritiniba Best available 
therapy

Tiredness -30 -13

Early satiety -44 -31

Abdominal 
discomfort

-36 -27

Inactivity -22 -7

Night sweats -59 -33

Pruritus -48 -25

Bone pain -30 -16

Pain under ribs 
on right side

-69 -24

a200 mg daily.



Meet, locate, and contact 
the MSL you need. 

Meet My MSL™ has been created to provide oncologists the 
opportunity to initiate direct contact with a Medical Science Liaison 

(MSL) in their area of expertise. 

Interested in learning more?
Scan the code.

•   Removes the guesswork on who you need 
to connect with for information

•   User-friendly search tool and quick links 
facilitate an introduction with local MSLs

•   MSLs who meet the initial search criteria 
are displayed in a customized view

•   You can continue to refine the search 
results until you find the MSL you would like 
to contact

•   Each MSL has a profile page for you to 
access before you contact them

Key Benefits and Features



TUMOR TYPE

March 2023  | Case-Based Roundtable Meetings Spotlight    59

PAVLICK: How do you think 
relatlimab plus nivolumab [Opdualag] 
compares with nivolumab alone in 
patients with melanoma?

ALAM: I did not have a good expe-
rience with it. I was using it in 
a patient and after 3 doses the 
patient had CNS [central nervous 
system] toxicity.

PAVLICK: Aseptic meningitis?

ALAM: The imaging was completely 
normal. The patient could not 
remember anything. This was early in 
April and May. The patient is still alive, 
but his memory never came back.

PAVLICK: Are you treating him now?

ALAM: Yes. We gave him steroids, too, 
but it didn’t change much.

PAVLICK: What are you treating him  
with now?

ALAM: Right now, he’s off therapy but 
his disease is unstable. We’re thinking 
maybe he has nothing else positive. 
We might have to go to chemotherapy, 
but I don’t know currently. 

PAVLICK: To me this is the perfect 
patient for “flip-dose” nivolumab [Opdivo]. 

ALAM: Sure, that’s an option. The   

Roundtable Discussion: Pavlick  
and Participants Review Treatment 
and AE Management in Melanoma

A 73-year-old man with a history of stage III melanoma underwent 
surgical resection 12 years ago; his lymph node dissection (LND) was 
positive for nodal involvement. The patient declined complete LND and 
adjuvant systemic therapy. He has remained active since his surgery and 
maintains regular follow-up appointments. 

On routine follow-up, the patient presented with moderate asthenia that 
limited his daily activities. His ECOG performance status was 1, and his 
physical examination was unremarkable. Notable laboratory findings 
included lactate dehydrogenase level of 820 U/L (reference range,  
110-240 U/L). A full-body CT scan revealed pulmonary and hepatic 
nodules but no evidence of brain metastases. He underwent core-
needle biopsy of the largest hepatic lesion in segment IVb without any 
complications. Pathology revealed metastatic melanoma. Testing was 
negative for BRAF mutations.

CASE SUMMARY

Anna C. Pavlick, DO, MSc, 
MBA, BSN (Moderator)
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Oncology

Assistant Professor of Medicine and 
Dermatology
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New York, NY
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(in speaking order)

Naheed Alam, MD
Aqeel Gillani, MD
Ankur Mehta, MD
Glen A. Reznikoff, MD
Karl J. D’Silva, MD

Event region: New England

POLLING QUESTION

“What first-line therapy are you most likely to recommend for this patient 
with metastatic melanoma with no BRAF-activating mutation?”

n Nivolumab + ipilimumab     78% (7)

n Nivolumab    11% (1)

n Pembrolizumab    11% (1)

n Nivolumab/relatlimab-rmbw      0% (0) 

n Pembrolizumab + low-dose ipilimumab      0% (0)

n Other      0% (0)
Total votes: 9
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family’s a bit scared, but he’s a young guy, so that 
is a good point.

PAVLICK: If you start to see something, you stop it. You 
don’t have 4 weeks to wait.

ALAM: That’s a good point.

GILLANI: How much extra benefit do you think full-dose 
ipilimumab [Yervoy] adds to the nivolumab? Are you talking 
about more response rate, better progression-free survival, 
overall survival? What is the goal?

PAVLICK: The flip-dose data are not fully mature yet. It 
looked to be very active. I use full-dose ipilimumab and 
nivolumab with patients who have multiple small brain 
metastases because there are no data for flip-dose ipilim-
umab and nivolumab for brain metastases. If you look at 
the CheckMate 067 [NCT01844505] data at 77 months—
that’s 6.5 years later—those patients have not fallen off the 
Kaplan-Meier curve.1 

Until I can see flip-dose ipilimumab/nivolumab survival 
data that are at least equivalent out to even 3 years—and 
we’re not out that far yet—then I’d just use standard dose 
because at least I know what the toxicity is and I know how 
to manage it. The 6.5 years of survival to me is what you must 
compare things with.

MEHTA: How many of your patients are you able to treat 
with full-dose ipilimumab and nivolumab with at least  
4 cycles without toxicity interrupting your treatment?

PAVLICK: I deal with a lot of toxicity. I think I handle toxicity 
a little differently than most [clinicians] because I’ve been 
doing this for 20 years, and when we first started using ipili-
mumab we were using it at 10 mg/kg every 3 weeks. If you 
can do that, then 3 mg/kg is nothing. But I would say at least 
60% of my patients will get through 4 cycles. 

[As for toxicity in these patients], diarrhea, itching, and 
rash, and some delays for hepatic toxicity [are potential prob-
lems]. I have patients call me as soon as something happens. 
I want to know what their bowel patterns are. If there is any 
change in their bowel patterns I want to know because it’s 
at that point that I start modifying their diet.

For the first time [recently], I was a little worried about 
giving somebody full-dose ipilimumab and nivolumab. She 
has been my patient now for 7 years. A primary [care physi-
cian] gave her 2 cycles of adjuvant nivolumab and she 
wound up with the most horrible mouth sores, lost a ton 
of weight. I never treated her again after that in the adju-
vant setting because of the toxicity [she experienced]. She 
went for about 4 years with no disease, then developed brain 

metastasis. We used Gamma Knife [radiosurgery on] her 
brain metastasis, then watched her. She got 2 or 3 more 
brain metastases and some systemic disease, so I gave 
her full-dose ipilimumab and nivolumab. She got through  
3 cycles and then developed colitis and had complete reso-
lution of her disease, but as far as I am concerned, I’ll deal 
with toxicity. 

It took her a long time to get off steroids and she’s now 
been off all therapy probably for about 9 months. My goal 
was to get her to her daughter’s wedding. Her daughter 
got married and she calls me the day after the daughter’s 
wedding and says she has a bunch of little lumps on her back. 
When I saw her, she had multiple new subcutaneous nodules. 
I got her set up for a PET scan and we did a brain MRI, and 
she had 24 new brain metastases. 

The degree of colitis that I gave this patient with full-dose 
ipilimumab and nivolumab was significant. She has an NRAS 
mutation. She wants to live; she’s only 67 years old. We 
counted 12 subcutaneous modules all over her and the 24 
brain metastases. I have to get something into her brain, and 
my neurosurgeon is going to use Gamma Knife on the larger 
metastases, but for the little ones, I gave her full-dose ipili-
mumab and nivolumab recently.

MEHTA: Colitis is the main challenge that I face. Maybe 
I have bad luck but in the third cycle onward if they start 
developing colitis, I’m unable to continue the ipilimumab. 
At that point these patients are on steroids, and you start 
getting nervous even continuing the nivolumab as you 
already mentioned in the previous patient. That’s when I 
started doing the flip-dose and thinking at least I may avoid 
it happening. I have no doubt there is a dose-dependent 
efficacy from ipilimumab, but the toxicity is clearly there.

REZNIKOFF: With the brain metastases, if you’re going 
to use Gamma Knife or give steroids, does that impact 
your immunotherapy?

PAVLICK: The answer is it depends on the dose of the 
steroids. My patient was completely asymptomatic. She did 
not have any edema, so she did not need steroids for her 
brain metastases. However, if you look at the CheckMate 
204 trial [NCT02320058], which was the trial we did with 
full-dose ipilimumab and nivolumab, we divided it into 
arm A and arm B. 

Arm A was patients who had multiple brain metastases 
that were small and asymptomatic, and arm B was for 
patients who had larger brain metastases and were symp-
tomatic. Although we saw a positive effect from the ipilim-
umab and nivolumab, it was significantly less than in those 
patients who were asymptomatic and got full-dose ipilim-
umab and nivolumab.2
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We try to stay away from steroids if we can. If you’re deal-
ing with toxicity, you have to do what you have to do. Once I 
get their dose of prednisone down to 10 mg, I’ll start treat-
ing again. When you’re talking about brain metastases, you 
have patients who are on dexamethasone…. The only good 
thing about treating patients on dexamethasone is you don’t 
have any toxicity to worry about. 

If you have never used nivolumab and relatlimab, any 
particular reason why? Are you just comfortable with  
single-agent PD-1 inhibitors?

GILLANI: I just haven’t had a chance to use it in anybody 
yet. I think the RELATIVITY-047 study [NCT03470922] data 
look exciting.3 It seems like the combination of a LAG-3 inhib-
itor and nivolumab in a fixed dose is convenient, doesn’t 
add substantial toxicity, and opens another option for our 
patients, so I will be using it in the right patient.

PAVLICK: Good. It’s certainly not like ipilimumab and 
nivolumab toxicity, but it does have a little bit more toxicity 
than single-agent PD-1 inhibitors, whether it be nivolumab or 
pembrolizumab [Keytruda].

D’SILVA: I think that it’s time to use dual therapies more 
than single monotherapy in patients who are not candidates 
for ipilimumab and nivolumab.

• What is your comfort level with managing immune-
related adverse events (AEs) in the setting of 
metastatic melanoma?

• To what extent does ease/difficulty of 
managing potential toxicities factor into your 
recommendations?

DISCUSSION QUESTIONS

MEHTA: [I am] much more comfortable over the years than 
before just from using it, holding doses, starting steroids, and 
identifying all the subtle AEs, including hypopituitarism or a 
drug rash…. We previously may have been a little alarmed, and 
not making too many changes based on that. Things like these 
just need strategizing in terms of which one should we be 
acting on and which ones are dealbreakers involving subspe-
cialists who are also now getting trained in management of 
immunotherapy-related AEs. We have GI [gastrointestinal] 
specialists who know how to manage AEs by checking calpro-
tectin levels and monitoring patients for that. Same thing with 
endocrinology getting involved earlier on, so it helps.

PAVLICK: Yes, I think the more that you have subspecialists 
who have a true interest in immuno-oncology [IO] toxicity, the 

easier your life gets. I know right from the beginning I feel like 
I used the gastroenterologists and the endocrinologists all 
at the same time. It’s nice now that many endocrinologists 
are comfortable with adrenal insufficiency and managing the 
thyroid disorders or the hypopituitarism that comes with this. 
I think at least for me in general, most patients have become 
much more comfortable because we’re using IO in so many 
different types of malignancies that you have no choice but 
to learn how to manage AEs.

Does anybody still use the wallet cards that [drug compa-
nies] provided? I used to give those out like water. Now, not 
so much for the simple reason that I think many of the ED 
[emergency department] doctors are much more familiar with 
immunotherapy and know that if somebody comes in with 
diarrhea you can do a quick infectious disease check on their 
stool, but they probably have IO toxicity and need steroids. 

For the patients you wind up having to send to the ED, 
how familiar or how comfortable are your ED doctors with 
managing these toxicities, especially diarrhea? That is what 
frustrates me the most because everybody is assumed to 
have Clostridioides difficile because they’re an oncology 
patient and everybody gets metronidazole [Flagyl] before 
they get steroids. Anybody have a different experience?

GILLANI: Maybe I’m alone but I don’t think people under-
stand or realize these toxicities very well in the commu-
nity. I think frequently even the hospitalists don’t recognize 
that diarrhea doesn’t equate Clostridioides difficile colitis or  
infectious colitis in these individuals, so I think it’s going to 
be a learning curve for everybody.

PAVLICK: It’s not only the communities. I have this issue in 
academia. Patients go to the ED with profuse bloody diarrhea, 
and they are put in a room [alone] and get oral vancomycin 
[Vancocin]. They need to give the patient steroids. At least 
when they get a room on the floor, I can give them steroids 
but it’s very rare that a patient will get intravenous steroids, 
which is what they need as soon as they hit the ED when 
they’ve got bloody colitis, but it’s very rare that they get it.

GILLANI: How often do you have to use second-generation 
medications like tocilizumab [Actemra]? We are comfortable 
using steroids, but I think once it goes beyond steroids it 
becomes a little bit nerve-racking.

PAVLICK: Tocilizumab is an interleukin 6 inhibitor and so 
you’re going to use that more for cytokine release syndrome. 
If you have somebody who is steroid refractory, you’re 
going to use your tumor necrosis factor inhibitors like inflix-
imab [Remicade]. n

FOR FULL LIST OF REFERENCES, VISIT TARGETEDONC.COM



IMPORTANT SAFETY INFORMATION
   Treatment with Jaka� can cause thrombocytopenia, anemia and 
neutropenia, which are each dose-related effects. Perform a 
pre-treatment complete blood count (CBC) and monitor CBCs every 
2 to 4 weeks until doses are stabilized, and then as clinically indicated

   Manage thrombocytopenia by reducing the dose or temporarily
interrupting Jakafi. Platelet transfusions may be necessary

   Patients developing anemia may require blood transfusions and/or 
dose modifications of Jakafi

   Severe neutropenia (ANC <0.5 × 109/L) was generally reversible by 
withholding Jakafi until recovery

   Serious bacterial, mycobacterial, fungal and viral infections have occurred. 
Delay starting Jakafi until active serious infections have resolved. Observe 
patients receiving Jakafi for signs and symptoms of infection and manage 
promptly. Use active surveillance and prophylactic antibiotics according 
to clinical guidelines

   Tuberculosis (TB) infection has been reported. Observe patients taking 
Jakafi for signs and symptoms of active TB and manage promptly. Prior 
to initiating Jakafi, evaluate patients for TB risk factors and test those at 
higher risk for latent infection. Consult a physician with expertise in the 
treatment of TB before starting Jakafi in patients with evidence of active 
or latent TB. Continuation of Jakafi during treatment of active TB should 
be based on the overall risk-benefit determination

   Progressive multifocal leukoencephalopathy (PML) has occurred with 
Jakafi treatment. If PML is suspected, stop Jakafi and evaluate

     Advise patients about early signs and symptoms of herpes zoster and to
seek early treatment

    Increases in hepatitis B viral load with or without associated elevations 
in alanine aminotransferase and aspartate aminotransferase have been 
reported in patients with chronic hepatitis B virus (HBV) infections. 
Monitor and treat patients with chronic HBV infection according to 
clinical guidelines

     When discontinuing Jakafi, myeloproliferative neoplasm-related 
symptoms may return within one week. After discontinuation, some 
patients with myelofibrosis have experienced fever, respiratory 
distress, hypotension, DIC, or multi-organ failure. If any of these occur 
after discontinuation or while tapering Jakafi, evaluate and treat any 
intercurrent illness and consider restarting or increasing the dose of 
Jakafi. Instruct patients not to interrupt or discontinue Jakafi without 
consulting their physician. When discontinuing or interrupting Jakafi for 
reasons other than thrombocytopenia or neutropenia, consider gradual 
tapering rather than abrupt discontinuation 

    Non-melanoma skin cancers (NMSC) including basal cell, squamous 
cell, and Merkel cell carcinoma have occurred. Perform periodic skin 
examinations

    Treatment with Jakafi has been associated with increases in total 
cholesterol, low-density lipoprotein cholesterol, and triglycerides. Assess 
lipid parameters 8-12 weeks after initiating Jakafi. Monitor and treat 
according to clinical guidelines for the management of hyperlipidemia

   Another JAK-inhibitor has increased the risk of major adverse 
cardiovascular events (MACE), including cardiovascular death, myocardial 

Timely Diagnosis and Early Intervention Are Critical 
to Prevent Potentially Irreversible Organ Damage1
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REACH3 Primary Endpoint: ORR at Week 24                     
49.7% (82/165) with Jaka�  vs 25.6% (42/164) with 
BAT (OR: 2.99; 95% Cl, 1.86-4.80; P<0.0001)2,3*†

ORR through Week 24

70% (116/165) with Jaka�  vs 57% (94/164) with BAT4‡

•  In the Jaka�  Prescribing Information, ef� cacy was 
based on ORR through week 24 (Cycle 7 Day 1)4

  *Overall response rate was de� ned as the proportion of patients with complete 
 or partial response, according to 2014 NIH consensus criteria, at Week 24.2

†   One-sided P value, odds ratio, and 95% CI were calculated using strati� ed 
Cochran-Mantel-Haenszel test, stratifying for moderate and severe cGVHD. 2

 ‡De� ned as proportion of patients who achieved complete or partial response, 
 according to 2014 NIH response criteria, through Week 24 (Cycle 7 Day 1).4

BAT=best available therapy; BID=twice daily; CI=con� dence interval; CR=complete response; HSCT=hematopoietic stem cell transplant; GI=gastrointestinal; OR=odds ratio; 
ORR=overall response rate; PR=partial response.

Overall Response Rates Were Higher With Jaka�  in Patients 
With Moderate Disease Severity at Week 24 vs BAT3

REACH3 Subgroup Analysis: ORR by Baseline Disease Severity 
at Week 24 3,5

Intervene With Jaka�  at the First Sign of 
Initial Systemic Treatment Failure for cGVHD

Jaka� ® (ruxolitinib) is indicated for treatment of chronic graft-versus-host disease (cGVHD) after 
failure of one or two lines of systemic therapy in adult and pediatric patients 12 years and older.

In adult and pediatric patients 12 years and older



   infarction, and stroke (compared to those treated with tumor TNF blockers) 
in patients with rheumatoid arthritis, a condition for which Jakafi is not 
indicated. Consider the benefits and risks for the individual patient prior to 
initiating or continuing therapy with Jakafi particularly in patients who are 
current or past smokers and patients with other cardiovascular risk 
factors. Patients should be informed about the symptoms of serious 
cardiovascular events and the steps to take if they occur

   Another JAK-inhibitor has increased the risk of thrombosis, including 
deep venous thrombosis (DVT), pulmonary embolism (PE), and arterial 
thrombosis (compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jakafi is not indicated. 
In patients with myelofibrosis (MF) and polycythemia vera (PV) treated 
with Jakafi in clinical trials, the rates of thromboembolic events were 
similar in Jakafi and control treated patients. Patients with symptoms of 
thrombosis should be promptly evaluated and treated appropriately

   Another JAK-inhibitor has increased the risk of lymphoma and other 
malignancies excluding NMSC (compared to those treated with TNF 
blockers) in patients with rheumatoid arthritis, a condition for which 
Jakafi is not indicated. Patients who are current or past smokers are 
at additional increased risk. Consider the benefits and risks for the 
individual patient prior to initiating or continuing therapy with Jakafi, 
particularly in patients with a known secondary malignancy (other than
a successfully treated NMSC), patients who develop a malignancy, and 
patients who are current or past smokers

    In myelofibrosis and polycythemia vera, the most common 
nonhematologic adverse reactions (incidence ≥15%) were bruising, 
dizziness, headache, and diarrhea. In acute graft-versus-host disease, 

the most common nonhematologic adverse reactions (incidence >50%) 
were infections (pathogen not specified) and edema. In chronic graft-
versus-host disease, the most common nonhematologic adverse 
reactions (incidence ≥20%) were infections (pathogen not specified) 
and viral infections

    Avoid concomitant use with fluconazole doses greater than 200 mg. Dose 
modifications may be required when administering Jakafi with fluconazole 
doses of 200 mg or less, or with strong CYP3A4 inhibitors, or in patients 
with renal or hepatic impairment. Patients should be closely monitored and 
the dose titrated based on safety and efficacy

    Use of Jakafi during pregnancy is not recommended and should only be 
used if the potential benefit justifies the potential risk to the fetus. Women 
taking Jakafi should not breastfeed during treatment and for 2 weeks after 
the final dose

Please see Brief Summary of Full Prescribing Information for Jaka�  on 
the following pages.

References: 1. Lee SJ, Flower MED. Recognizing and managing chronic graft-versus-host 
disease. Am Soc Hematol. 2008;(1):134-141.  2. Zeiser R, Polverelli N, Ram R, et al; for the REACH3 
Investigators. Ruxolitinib for glucocorticoid-refractory chronic graft-versus-host disease. N Engl J 
Med. 2021;385(3):228-238. 3. Zeiser R, Polverelli N, Ram R, et al; for the REACH3 Investigators.
Ruxolitinib for glucocorticoid-refractory chronic graft-versus-host disease. N Engl J Med. 
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file. Incyte Corporation. Wilmington, DE. 6. Jagasia MH, Greinix HT, Arora M, et al. National 
Institutes of Health consensus development project on criteria for clinical trials in chronic graft-
versus-host disease: I. The 2014 Diagnosis and Staging Working Group report. Biol Blood Marrow 
Transplant. 2015;21(3):389-401.e1. 
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Overall Response Rates Were Higher With 
Jaka� at Week 24 Regardless of Organs 
Involved at Baseline vs BAT 3

§  Patients included in the study were 12 years and older, had undergone allogeneic 
HSCT from any donor source/type, and had evident myeloid and platelet engraftment.4

II BATs included ibrutinib, extracorporeal photopheresis, low-dose methotrexate, 
mycophenolate mofetil, rituximab, everolimus, sirolimus, imatinib, in� iximab, or 
pentostatin.4

¶  Steroid-refractory disease was de� ned as lack of response or disease progression after 
≥1 week of prednisone 1 mg/kg/day, disease persistence without improvement after 
≥4 weeks of prednisone >0.5 mg/kg/day or 1 mg/kg every other day, or increase in 
prednisone dose to >0.25 mg/kg/day after 2 unsuccessful attempts to taper the dose.3,5

REACH3 was a randomized, open-label, multicenter, phase 3 study of Jaka�  vs BAT in patients with steroid-refractory cGVHD (N=329).1,2§||¶

The starting dose for Jaka�  was 10 mg BID. Crossover from BAT to Jaka�  was permitted on or after Week 24 if patients progressed, had a mixed 
or unchanged response, developed toxicity to BAT, or experienced a cGVHD � are.1

Intervene with Jaka�  in your 
appropriate patients with cGVHD.

Learn more at hcp.Jaka� .com
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REACH3 Subgroup Analysis: ORR at Week 24 by Baseline Organ Involvement3,a

Jakafi
BAT

52.9%
(64/121)

25.7%
(29/113)

Skin

51.5%
(50/97)

29.1%
(30/103)

Mouth

45.4%
(44/97)

26.1%
(24/92)

Eyes

40.5%
(30/74)

25.4%
(17/67)

Lungs
0

20

40

60

100

80

43.8%
(21/48)

16.7%
(7/42)

Joints and Fascia

47.6%
(20/42)

27.5%
(11/40)

Liver

51.3%
(20/39)

25.0%
(9/36)

GI Tract

42.9%
(6/14)

17.6%
(3/17)

Genital Tract

Pa
tie

nt
s,

 %

Jaka� 
BAT

OR = 3.24 
(95% CI: 1.86, 5.67)

OR = 2.71
(95% CI: 1.49, 4.92)

OR = 2.43
(95% CI: 1.30, 4.54)
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a Patients with >1 affected organ were counted in each organ subgroup. Organ involvement was de� ned as organ score ≥1 based on the cGVHD staging criteria.3,6



BRIEF SUMMARY: For Full Prescribing Information,  
see package insert.
INDICATIONS AND USAGE Myelofibrosis Jakafi is 
indicated for treatment of intermediate or high-risk 
myelofibrosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jakafi 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jakafi is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jakafi is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jakafi can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jakafi. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modifications of 
Jakafi. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jakafi until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jakafi until 
active serious infections have resolved. Observe patients 
receiving Jakafi for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jakafi. Observe patients receiving 
Jakafi for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jakafi, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
confirmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jakafi. The 
decision to continue Jakafi during treatment of active 
tuberculosis should be based on the overall risk-benefit 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jakafi 
treatment. If PML is suspected, stop Jakafi and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jakafi. The effect of Jakafi 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jakafi Following 
discontinuation of Jakafi, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jakafi: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jakafi, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jakafi. Instruct patients not to 
interrupt or discontinue Jakafi therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jakafi for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jakafi gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jakafi. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jakafi has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jakafi. Assess lipid parameters approximately 8-12 
weeks following initiation of Jakafi therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another JAK-inhibitor has increased the 
risk of MACE, including cardiovascular death, myocardial 
infarction, and stroke (compared to those treated with 
TNF blockers) in patients with rheumatoid arthritis, a 
condition for which Jakafi is not indicated. Consider the 
benefits and risks for the individual patient prior to 
initiating or continuing therapy with Jakafi particularly in 
patients who are current or past smokers and patients 
with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular 
events and the steps to take if they occur. Thrombosis 
Another JAK-inhibitor has increased the risk of 
thrombosis, including deep venous thrombosis (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jakafi is 
not indicated. In patients with MF and PV treated with 
Jakafi in clinical trials, the rates of thromboembolic 
events were similar in Jakafi and control treated patients. 
Patients with symptoms of thrombosis should be 
promptly evaluated and treated appropriately. Secondary 
Malignancies Another JAK-inhibitor has increased the 
risk of lymphoma and other malignancies excluding 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jakafi is not indicated. Patients who are current or past 
smokers are at additional increased risk. Consider the 
benefits and risks for the individual patient prior to 
initiating or continuing therapy with Jakafi, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
significant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection  
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jakafi 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]  
• Lipid Elevations [see Warnings and Precautions (5.5)  
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. 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. 

of treatment because of thrombocytopenia occurred in  
< 1% of patients receiving Jakafi and < 1% of patients 
receiving control regimens. Patients with a platelet count  
of 100 × 109/L to 200 × 109/L before starting Jakafi had  
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jakafi because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jakafi or 
placebo in the placebo-controlled study.

Table 2:  Myelofibrosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jakafi
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All  
Gradesb  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study  
• 25% of patients treated with Jakafi and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jakafi with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jakafi and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jakafi with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jakafi and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was  
< 1% for Jakafi with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jakafi 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information].  
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jakafi. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3:  Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jakafi in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c  includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f  includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown  
in Table 4.

Table 4:  Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Laboratory 
Parameter

All  
Gradesb 

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades 

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jakafi for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jakafi was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jakafi. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5:  Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jakafi (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen  
not specified) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b  National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jakafi are shown in Table 6.

Table 6:  Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jakafi (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jakafi and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-five patients crossed over from best 
available therapy to treatment with Jakafi, for a total of 
230 patients treated with Jakafi. The median duration of 
exposure to Jakafi for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jakafi arm. One hundred and nine 
(47%) patients were on Jakafi for at least 1 year. There were 
five fatal adverse reactions to Jakafi, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jakafi. An adverse reaction resulting in dose modification 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not specified) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7:  Chronic Graft-Versus-Host Disease: All-Grade  
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jakafi
(N = 165)

Best Available  
Therapy (N = 158)

Adverse Reactionsb

All  
Gradesa  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Infections and infestations
    Infections (pathogen  

not specified) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b  Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8:  Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jakafi
(N=165)

Best Available  
Therapy (N=158)

Laboratory Test

All  
Gradesb  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a  Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelofibrosis The safety of Jakafi was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jakafi of 
9.5 months (range 0.5 to 17 months), with 89%  
of patients treated for more than 6 months and 25% treated  
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the first 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jakafi, among the 155 patients 
treated with Jakafi, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see  
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jakafi 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jakafi in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1:  Myelofibrosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jakafi in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jakafi
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All  
Gradesa  

(%)

Grade 
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b  includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c  includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d  includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identified, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia 
In the two Phase 3 clinical studies, median time to  
onset of first CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jakafi, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jakafi and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2  
in patients treated with Jakafi and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption.  
The median time to recovery of platelet counts above  
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jakafi and to 4% 
of patients receiving control regimens. Discontinuation  



BRIEF SUMMARY: For Full Prescribing Information,  
see package insert.
INDICATIONS AND USAGE Myelofibrosis Jakafi is 
indicated for treatment of intermediate or high-risk 
myelofibrosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jakafi 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jakafi is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jakafi is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jakafi can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jakafi. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modifications of 
Jakafi. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jakafi until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jakafi until 
active serious infections have resolved. Observe patients 
receiving Jakafi for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jakafi. Observe patients receiving 
Jakafi for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jakafi, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
confirmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jakafi. The 
decision to continue Jakafi during treatment of active 
tuberculosis should be based on the overall risk-benefit 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jakafi 
treatment. If PML is suspected, stop Jakafi and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jakafi. The effect of Jakafi 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jakafi Following 
discontinuation of Jakafi, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jakafi: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jakafi, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jakafi. Instruct patients not to 
interrupt or discontinue Jakafi therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jakafi for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jakafi gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jakafi. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jakafi has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jakafi. Assess lipid parameters approximately 8-12 
weeks following initiation of Jakafi therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another JAK-inhibitor has increased the 
risk of MACE, including cardiovascular death, myocardial 
infarction, and stroke (compared to those treated with 
TNF blockers) in patients with rheumatoid arthritis, a 
condition for which Jakafi is not indicated. Consider the 
benefits and risks for the individual patient prior to 
initiating or continuing therapy with Jakafi particularly in 
patients who are current or past smokers and patients 
with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular 
events and the steps to take if they occur. Thrombosis 
Another JAK-inhibitor has increased the risk of 
thrombosis, including deep venous thrombosis (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jakafi is 
not indicated. In patients with MF and PV treated with 
Jakafi in clinical trials, the rates of thromboembolic 
events were similar in Jakafi and control treated patients. 
Patients with symptoms of thrombosis should be 
promptly evaluated and treated appropriately. Secondary 
Malignancies Another JAK-inhibitor has increased the 
risk of lymphoma and other malignancies excluding 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jakafi is not indicated. Patients who are current or past 
smokers are at additional increased risk. Consider the 
benefits and risks for the individual patient prior to 
initiating or continuing therapy with Jakafi, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
significant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection  
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jakafi 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]  
• Lipid Elevations [see Warnings and Precautions (5.5)  
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. 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. 

of treatment because of thrombocytopenia occurred in  
< 1% of patients receiving Jakafi and < 1% of patients 
receiving control regimens. Patients with a platelet count  
of 100 × 109/L to 200 × 109/L before starting Jakafi had  
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jakafi because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jakafi or 
placebo in the placebo-controlled study.

Table 2:  Myelofibrosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jakafi
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All  
Gradesb  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study  
• 25% of patients treated with Jakafi and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jakafi with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jakafi and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jakafi with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jakafi and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was  
< 1% for Jakafi with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jakafi 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information].  
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jakafi. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3:  Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jakafi in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c  includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f  includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown  
in Table 4.

Table 4:  Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Laboratory 
Parameter

All  
Gradesb 

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades 

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jakafi for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jakafi was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jakafi. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5:  Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jakafi (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen  
not specified) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b  National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jakafi are shown in Table 6.

Table 6:  Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jakafi (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jakafi and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-five patients crossed over from best 
available therapy to treatment with Jakafi, for a total of 
230 patients treated with Jakafi. The median duration of 
exposure to Jakafi for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jakafi arm. One hundred and nine 
(47%) patients were on Jakafi for at least 1 year. There were 
five fatal adverse reactions to Jakafi, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jakafi. An adverse reaction resulting in dose modification 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not specified) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7:  Chronic Graft-Versus-Host Disease: All-Grade  
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jakafi
(N = 165)

Best Available  
Therapy (N = 158)

Adverse Reactionsb

All  
Gradesa  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Infections and infestations
    Infections (pathogen  

not specified) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b  Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8:  Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jakafi
(N=165)

Best Available  
Therapy (N=158)

Laboratory Test

All  
Gradesb  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a  Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelofibrosis The safety of Jakafi was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jakafi of 
9.5 months (range 0.5 to 17 months), with 89%  
of patients treated for more than 6 months and 25% treated  
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the first 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jakafi, among the 155 patients 
treated with Jakafi, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see  
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jakafi 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jakafi in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1:  Myelofibrosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jakafi in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jakafi
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All  
Gradesa  

(%)

Grade 
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b  includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c  includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d  includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identified, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia 
In the two Phase 3 clinical studies, median time to  
onset of first CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jakafi, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jakafi and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2  
in patients treated with Jakafi and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption.  
The median time to recovery of platelet counts above  
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jakafi and to 4% 
of patients receiving control regimens. Discontinuation  



DRUG INTERACTIONS Fluconazole Concomitant use  
of Jakafi with fluconazole increases ruxolitinib exposure 
[see Clinical Pharmacology (12.3) in Full Prescribing 
Information], which may increase the risk of exposure-
related adverse reactions. Avoid concomitant use of 
Jakafi with fluconazole doses of greater than 200 mg 
daily. Reduce the Jakafi dosage when used concomitantly 
with fluconazole doses of less than or equal to 200 mg 
[see Dosage and Administration (2.5) in Full Prescribing 
Information]. Strong CYP3A4 Inhibitors Concomitant  
use of Jakafi with strong CYP3A4 inhibitors increases 
ruxolitinib exposure [see Clinical Pharmacology (12.3) in 
Full Prescribing Information], which may increase the risk 
of exposure-related adverse reactions. Reduce the Jakafi 
dosage when used concomitantly with strong CYP3A4 
inhibitors except in patients with aGVHD or cGVHD  
[see Dosage and Administration (2.5) in Full Prescribing 
Information]. Strong CYP3A4 Inducers Concomitant use 
of Jakafi with strong CYP3A4 inducers may decrease 
ruxolitinib exposure [see Clinical Pharmacology (12.3) in 
Full Prescribing Information], which may reduce efficacy 
of Jakafi. Monitor patients frequently and adjust the 
Jakafi dose based on safety and efficacy [see Clinical 
Pharmacology (12.3) in Full Prescribing Information].  
USE IN SPECIFIC POPULATIONS Pregnancy: Risk 
Summary When pregnant rats and rabbits were 
administered ruxolitinib during the period of 
organogenesis adverse developmental outcomes 
occurred at doses associated with maternal toxicity  
(see Data). There are no studies with the use of Jakafi  
in pregnant women to inform drug-associated risks. The 
background risk of major birth defects and miscarriage 
for the indicated populations is unknown. Adverse 
outcomes in pregnancy occur regardless of the health  
of the mother or the use of medications. The background 
risk in the U.S. general population of major birth defects 
is 2% to 4% and miscarriage is 15% to 20% of clinically 
recognized pregnancies. Data: Animal Data Ruxolitinib 
was administered orally to pregnant rats or rabbits during 
the period of organogenesis, at doses of 15, 30 or  
60 mg/kg/day in rats and 10, 30 or 60 mg/kg/day in 
rabbits. There were no treatment-related malformations. 
Adverse developmental outcomes, such as decreases of 
approximately 9% in fetal weights were noted in rats at 
the highest and maternally toxic dose of 60 mg/kg/day. 
This dose results in an exposure (AUC) that is 
approximately 2 times the clinical exposure at the 
maximum recommended dose of 25 mg twice daily.  
In rabbits, lower fetal weights of approximately 8%  
and increased late resorptions were noted at the highest  
and maternally toxic dose of 60 mg/kg/day. This dose  
is approximately 7% the clinical exposure at the 
maximum recommended dose. In a pre- and post-natal 
development study in rats, pregnant animals were dosed 
with ruxolitinib from implantation through lactation at 
doses up to 30 mg/kg/day. There were no drug-related 
adverse findings in pups for fertility indices or for 
maternal or embryofetal survival, growth and 
development parameters at the highest dose evaluated 
(34% the clinical exposure at the maximum 
recommended dose of 25 mg twice daily). Lactation: 
Risk Summary No data are available regarding the 
presence of ruxolitinib in human milk, the effects on  
the breast fed child, or the effects on milk production. 
Ruxolitinib and/or its metabolites were present in the milk 
of lactating rats (see Data). Because many drugs are 
present in human milk and because of the potential for 
thrombocytopenia and anemia shown for Jakafi in human 
studies, discontinue breastfeeding during treatment with 
Jakafi and for two weeks after the final dose. Data: 
Animal Data Lactating rats were administered a single 
dose of [14C]-labeled ruxolitinib (30 mg/kg) on postnatal 
Day 10, after which plasma and milk samples were 
collected for up to 24 hours. The AUC for total 
radioactivity in milk was approximately 13-fold the 
maternal plasma AUC. Additional analysis showed the 
presence of ruxolitinib and several of its metabolites in 
milk, all at levels higher than those in maternal plasma. 
Pediatric Use The safety and effectiveness of Jakafi for 
treatment of myelofibrosis or polycythemia vera in 
pediatric patients have not been established. The safety 
and effectiveness of Jakafi for treatment of 
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steroid-refractory aGVHD has been established for 
treatment of children 12 years and older. Use of Jakafi  
in pediatric patients with steroid-refractory aGVHD  
is supported by evidence from adequate and 
well-controlled trials of Jakafi in adults [see Clinical 
Studies (14.3) in Full Prescribing Information] and 
additional pharmacokinetic and safety data in pediatric 
patients. The safety and effectiveness of Jakafi for 
treatment of steroid-refractory aGVHD has not been 
established in pediatric patients younger than 12 years 
old. The safety and effectiveness of Jakafi for treatment 
of cGVHD after failure of one or two lines of systemic 
therapy has been established for treatment of children  
12 years and older. Use of Jakafi in pediatric patients 
with cGVHD after failure of one or two lines of systemic 
therapy is supported by evidence from adequate and 
well-controlled trials of Jakafi in adults and adolescents 
[see Clinical Studies (14.3, 14.4) in Full Prescribing 
Information] and additional pharmacokinetic and safety 
data in pediatric patients. The safety and effectiveness of 
Jakafi for treatment of cGVHD has not been established in 
pediatric patients younger than 12 years old. Jakafi was 
evaluated in a single-arm, dose-escalation study 
(NCT01164163) in 27 pediatric patients with relapsed or 
refractory solid tumors (Cohort A) and 20 with leukemias or 
myeloproliferative neoplasms (Cohort B). The patients had 
a median age of 14 years (range, 2 to 21 years) and 
included 18 children (age 2 to < 12 years), and 14 
adolescents (age 12 to < 17 years). The dose levels tested 
were 15, 21, 29, 39, or 50 mg/m2 twice daily in 28-day 
cycles with up to 6 patients per dose group. Overall, 38 
(81%) patients were treated with no more than a single 
cycle of Jakafi, while 3, 1, 2, and 3 patients received 2, 3, 4, 
and 5 or more cycles, respectively. A protocol-defined 
maximal tolerated dose was not observed, but since few 
patients were treated for multiple cycles, tolerability with 
continued use was not assessed adequately to establish a 
recommended Phase 2 dose higher than the recommended 
dose for adults. The safety profile in children was similar  
to that seen in adults. Juvenile Animal Toxicity Data 
Administration of ruxolitinib to juvenile rats resulted in 
effects on growth and bone measures. When administered 
starting at postnatal day 7 (the equivalent of a human 
newborn) at doses of 1.5 to 75 mg/kg/day, evidence of 
fractures occurred at doses ≥ 30 mg/kg/day, and effects 
on body weight and other bone measures [e.g., bone 
mineral content, peripheral quantitative computed 
tomography, and x-ray analysis] occurred at doses  
≥ 5 mg/kg/day. When administered starting at postnatal 
day 21 (the equivalent of a human 2-3 years of age) at 
doses of 5 to 60 mg/kg/day, effects on body weight and 
bone occurred at doses ≥ 15 mg/kg/day, which were 
considered adverse at 60 mg/kg/day. Males were more 
severely affected than females in all age groups, and 
effects were generally more severe when administration 
was initiated earlier in the postnatal period. These 
findings were observed at exposures that are at least 
27% the clinical exposure at the maximum recommended 
dose of 25 mg twice daily. Geriatric Use Of the total 
number of patients with MF in clinical studies with Jakafi, 
52% were 65 years and older, while 15% were 75 years 
and older. No overall differences in safety or effectiveness 
of Jakafi were observed between these patients and 
younger patients. Clinical studies of Jakafi in patients 
with aGVHD did not include sufficient numbers of subjects 
age 65 and over to determine whether they respond 
differently from younger subjects. Of the total number of 
patients with cGVHD treated with Jakafi in clinical trials, 
11% were 65 years and older. No overall differences in 
safety or effectiveness of Jakafi were observed between 
these patients and younger patients. Renal Impairment 
Total exposure of ruxolitinib and its active metabolites 
increased with moderate (CLcr 30 to 59 mL/min) and 
severe (CLcr 15 to 29 mL/min) renal impairment, and 
ESRD (CLcr less than 15 mL/min) on dialysis [see Clinical 
Pharmacology (12.3) in Full Prescribing Information]. 
Modify Jakafi dosage as recommended [see Dosage and 
Administration (2.6) in full Prescribing Information]. 
Hepatic Impairment Exposure of ruxolitinib increased 
with mild (Child-Pugh A), moderate (Child-Pugh B) and 
severe (Child-Pugh C) hepatic impairment [see Clinical 
Pharmacology (12.3) in full Prescribing Information]. 

Reduce Jakafi dosage as recommended in patients with 
MF or PV with hepatic impairment [see Dosage and 
Administration (2.6) in full Prescribing Information]. 
Reduce Jakafi dosage as recommended for patients with 
Stage 4 liver aGVHD. Monitor blood counts more 
frequently for toxicity and modify the Jakafi dosage for 
adverse reactions if they occur for patients with Score 3 
liver cGVHD [see Dosage and Administration (2.6) and 
Clinical Pharmacology (12.3) in full Prescribing 
Information]. OVERDOSAGE There is no known antidote 
for overdoses with Jakafi. Single doses up to 200 mg 
have been given with acceptable acute tolerability. Higher 
than recommended repeat doses are associated with 
increased myelosuppression including leukopenia, 
anemia and thrombocytopenia. Appropriate supportive 
treatment should be given. Hemodialysis is not expected 
to enhance the elimination of Jakafi.
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I have a lot of patients in my clinic with [BPDCN], but in 
general, it is a rare disease [that clinicians] may not see for 
many years in their practice. It’s true epidemiology is not 
known because [clinicians] didn’t know how to identify it, so 
it is historically rare. To make it even more difficult, there was 
a change in nomenclature by the [World Health Organization] 
back in 2016.1 A lot of older practitioners—and I’m one of 
those older practitioners—would call this [disease] some sort 
of lymphoid leukemia with cutaneous manifestations.

There is a lot of difficulty in recognizing this disease clini-
cally and pathologically, and it’s more recent that [the targets 
of] CD4, CD56, and CD123 expression [were] all identified 
as pathognomonic.2 Right now, we think this constitutes less 
than half a percent of all hematologic malignancies and less 
than a percent of [patients with] cutaneous lymphoma. 

We believe there are [approximately] 4 cases per 10 million 
population, so that gives you an idea of rarity, but I think that 
we don’t know because we haven’t had a strong diagnos-
tic bed of criteria until [approximately] 2016. We’ve been 
doing this for [approximately] 5 or 6 years, and knowledge 
will increase when we’ve gone past a decade with homoge-
neous diagnostic criteria.

How BPDCN Presents
[This disease] is characterized by production of clonal plas-
macytoid dendritic cells. These cells are characteristic with 
their expression pattern and are a little more common in the 
older population, even [for patients older than] 70 years.3 

Many of the patients are older men, but not exclusively, 
as I’m taking care of a young [woman] right now [who is] 
in her 30s, so this epidemiology is also bound to change if 
they have an antecedent hematologic disorder that is rare.

The primary sits of involvement are skin, bone marrow, 
peripheral blood, lymph nodes, leptomeninges, and extramed-
ullary sites such as in the muscle behind the retroperitoneum 
also occur. Early recognition is challenging, as the clinical 
features are also challenging and can overlap with other 
diseases, and there are delays between the onset of the 
skin rash and the diagnosis.

[Those] who see this in the field are internists, dermatolo-
gists, and hematologists and oncologists after a while, [and 
they can miss] this diagnosis unfortunately. The typical jour-
ney for a patient with this condition is that they start having 
continuous lesions and are then examined by a primary care 
physician for a while, and they may or may not be identified 
as having something that requires immediate biopsy evalu-
ation. When the patient develops pancytopenia, that’s when 
the referral occurs, and the median time to final diagnosis 
is often 6 months.  

However, this disease is highly aggressive when it’s not 
treated with specific agents, and the survival is 6 to 18 
months.4 [Clinicians] have tried all kinds of treatments, such 
as vincristine, steroids, treating it like its acute lymphocytic 
leukemia, or treating it now like one would acute myeloid 
leukemia—with venetoclax [Venclexta] and azacitidine 
[Onureg]. But without specific therapy, the survival is short.

Cutaneous Features of BPDCN
The cutaneous features vary a little, but most patients 
present with some nodule that is described as dark purple, 
brown, or [bruised]. Sometimes they can have plaques, but I 
view them as basically little hemorrhages that are in the form 
of nodules or plaques that are often disseminated, typically 
sparing the dermis. 

Skin biopsies that include the deep dermis and subcuta-
neous fat are very important to making a diagnosis, but as 
I say, usually the disease involves the peripheral blood and 
bone marrow, so there are easier ways to make a diagnosis 
than taking a deep tissue biopsy.4 

Some of our patients do have localized manifestations 
and a localized geography. The other differential diagnoses 
include extramedullary hematopoiesis and some malignant 
neoplasms. This disease can spread broadly like a leukemia,   
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and it’s not unusual for patients to have splenomegaly. What 
I’m dealing with right now with a patient of mine is leptomen-
ingeal involvement with cranial neuropathy. That is not a rare 
thing, [it’s a] typical kind of leptomeningeal leukemia in that 
patients have cranial nerve findings at the base of the brain.5 

Other sites of the disease include sinus, tongue, breast 
tissue, gallbladder, [and] muscle, so this disease can spread 
broadly. Initial evaluation—of course, besides the usual 
history, physical, and blood count—would be an assess-
ment of the skin lesions in terms of how disparate they 
are and [whether] there are any hints of blood involve-
ment, cytopenias, leukocytosis with blasts, or bone marrow 
aspirate biopsy, because it would be the easiest way to 
make a diagnosis.

Evaluations of BPDCN
The molecular analysis by sequencing frequently identifies 
mutations in the typical older person—kind of clonal hema-
topoiesis ASXL1 but also U2AF1 [and] things like TP53 [are] 
quite adverse, as well as occasionally IDH or IKZF1. 

A PET CT is a good idea if [the clinician] suspects there is 
extensive extramedullary disease or adenopathy [they’d] like 
to follow. [There is also a recommendation for] diagnostic 
lumbar puncture at the time of diagnosis, but we typically 
do it at the time of relapse.

The [National Comprehensive Cancer Network’s] set of 
guidelines for the evaluation and workup drives home the 
characteristic findings on histopathology, immunohisto-
chemistry, and flow cytometry.6 Of course, if [someone is] 
in a center where this disease is uncommon, it’s certainly 
worthwhile to speak to [clinicians] who have experience 
with it and have participated in some of the trials or used 
the licensed medication.

In the peripheral blood, these cells look a little [like] 
lymphoid. It’s common to find peripheral blood involvement 
in this disease, although maybe not quite in the leukemic 
phase. As I’ve described before, these blasts are large, 
nuclear chromatin is open, nuclei are typically present, and 
the cytoplasm is not granular, so it doesn’t look like myeloid 
leukemia. [However], monocytic leukemia can look similar 
and typically doesn’t have much in the way of granules—and 
there are no vacuoles, so it’s not like Burkitt lymphoma.

There is no particular characteristic of a cytogenetic 
abnormality in BPDCN, but there are abnormalities [such 
as] deletions of the monosomy 5 and 6 or 13 and 15. The 
molecular abnormalities are also varied, and findings in 
a common older patient [can include] TET2 and ASXL1. 
But TP53, the adverse finding, is also common, as well as 
occasionally NPM1.

CD123 is a perfect marker because it’s present in over 95% 
of patients’ cells in the malignant neoplasm, and it is not so 
heavily expressed on healthy cells.7 This also has constituted 

a target for therapy because of the relative distribution of that 
marker on neoplastic cells, but there aren’t typical T-cell or 
B-cell markers.8  

Treatment Paradigm in BPDCN
Tagraxofusp [Elzonris] is a typical immunotoxin and a 
CD123-directed antibody. That CD123 is the IL-3 alpha 
receptor, and attached to it is a payload of truncated 
diphtheria toxin, which is delivered into the cell that has 
this receptor. It’s a first-in-class CD123-targeted immu-
notherapeutic and is FDA approved for [the] treatment of 
[patients with] BPDCN.9

Patients who have impaired performance status can get 
other treatments like localized treatment [such as] radia-
tion or venetoclax-based therapy. Somebody who is protein 
malnourished would not be a candidate for tagraxofusp 
because this drug causes capillary leak, so there is a warn-
ing in the label, and patients with serum albumin less than 
3.2 g/dL are not eligible for treatment. [However], on that 
treatment with steroids, they can get their albumin to improve 
by improving their performance status [and] increasing their 
appetite and food intake.

[The approval for the therapy came from the] multicenter, 
4-stage, single arm, phase 1/2 trial [NCT02113982] evalu-
ating this drug as monotherapy in patients with first-line or 
relapsed/refractory BPDCN, administered via intravenous 
infusion daily from day 1 through 5 for a 21-day cycle.10

The key eligibility criteria for the trial included albumin 
greater than or equal to 3.2 g/dL, age greater than or equal 
to 18 [years], a reasonably good performance status of 
less than or equal to 2, and adequate organ function. The 
primary end point was a combined rate of complete remis-
sion [CR] and CR with residual skin abnormality [CRc] in 
first-line patients. 

The secondary end point was the duration or response 
[of treatment] and CR with residual skin abnormality 
not indicative of active disease. Some of these patients 
will have resolution of the nodule, but pigmentation that 
might remain, which didn’t exclude them from being 
complete remitters.

Twenty-nine patients were previously untreated in the 
first line, the overall response rate [ORR] was 90% in 
stages 1 to 3, and the CR and CRc rate was 72%. Of those 
previously treated, many had more than 1 line of therapy, 
[with] some even having more than 4 lines of therapy. 

Overall, the ORR was 75%, and many of these patients 
went on to stem cell transplant, but the impact of the drug 
on survival is harder to assess when you use allogeneic 
stem cell transplant as a consolidated maneuver. 

[However], the overall likelihood of remaining in remis-
sion at 2 years was [approximately] 50% of those who went 
into remission. The median duration of CR and CRc was less 
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than 3 years, and the median overall survival for all patients 
[was 8.2 months (95% CI, 4.1-11.9)].  

Adverse Events With Tagraxofusp
The adverse event [AE] profile is important [with this therapy], 
and AEs occurring in at least 20% of patients included trans-
aminase elevations [64%], peripheral edema [42%], weight 
increase [35%], hypokalemia [20%], and hypocalcemia [20%]. 

AEs that led to discontinuation were predominantly the 
capillary leak syndrome type, an increase in weight, and a 
decrease in albumin. [However], AST [aspartate aminotrans-
ferase] and ALT [alanine aminotransferase] increase also led 
to discontinuations. 

Fortunately, discontinuations were not common on the 
trial, with only 6 of 89 [patients]. Again, however, to point 
out for those who had at least 1 grade greater than or 
equal to grade 3, treatment-emergent AEs were identified 
in 75 of 89 patients, with the most common grade 3 or 
great AEs [being] thrombocytopenia and [fewer] AST and 
ALT increases. 

The overall incidence of capillary leak syndrome was high, 
over 50%. Most were grade 1 to 2 and resolved but some 
were not, including 2 fatal events, so you need to watch this. 
The first cycle must be given in the hospital. Common signs 
and symptoms include hypoalbuminemia, edema, weight 
gain, and hypotension.

Before initiating therapy, make sure the patient has 
adequate cardiac function and that the serum albumin is 
over 3.2 g/dL. During treatment, ensure that serum albumin 
levels stay above 3.5 g/dL and have not dropped by more 
than half an albumin level prior to initiation of each dose. 
Assess for signs and symptoms of capillary leaks, such as 
weight gain, new onset or worsening edema, pulmonary 

edema, hypotension, [and] hemodynamic instability. Seek 
medical advice if you see any of these things. n
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Targeted Oncology™: What adjuvant therapies 
are recommended for patients with completely 
resected NSCLC? 
HUSAIN: The rapid recommendation update from the ASCO 
[American Society of Clinical Oncology] guidelines states that 
for patients with completely resected stage IB NSCLC, adju-
vant osimertinib [Tagrisso] is recommended for patients with 
an EGFR mutation that has an exon 19 deletion or L858R. 

Adjuvant cisplatin [Platinol]-based chemotherapy or atezoli-
zumab [Tecentriq] are not indicated for use in this patient 
group. For patients with stage IIA, IIB, or IIIA disease, adju-
vant cisplatin-based chemotherapy is recommended. 

Adjuvant osimertinib is recommended after chemotherapy 
for those patients with EGFR-sensitizing mutations irrespective 
of PD-L1 status. A key point is that sometimes [patients with 
EGFR mutations] can be PD-L1 positive because the oncogene 
can upregulate, but it is not an immunogenic PD-L1 in many 
cases. The TKI [tyrosine kinase inhibitor] is indicated irrespec-
tive of PD-L1 status. Adjuvant atezolizumab is recommended for 
all patients with PD-L1 greater than 1% after platinum for those 
who do not have sensitizing EGFR mutations.1 

What do we know about adjuvant EGFR-
targeted therapy?
Some trials looked at earlier generations of molecules in 
this space. The RADIANT [NCT00373425] and SELECT 

Husain Discusses Role of Osimertinib  
in Non–Small Cell Lung Cancer

• History of present illness: An otherwise healthy 
White woman (never smoker), aged 60 years, 
presented with a nonproductive cough.

• Physical examination: ECOG performance status 
score, 0; blood pressure, 120/93; heart rate, 
75; body mass index, 22; lungs, computed 
tomography angiography bilaterally

• Laboratory results: within normal limits (WNL)  
• Chest x-ray: 5.5-cm right mass in right  

upper lobe (RUL)
• CT chest/abdomen: lobulated 5.5 × 5.1-cm  

mass in RUL
• Biopsy of RUL: adenocarcinoma, thyroid 

transcription factor 1 (positive) consistent with 
non–small cell lung cancer (NSCLC)

• Positron emission tomography: negative for any 
lymph nodes or distant metastasis

• Brain MRI: negative
• Pulmonary function tests: normal 
• Treatment: mediastinoscopy with negative lymph 

nodes on frozen section, followed by right upper 
lobectomy without complications

• Pathology: 5.5-cm tumor with negative margins;  
0 nodes positive for malignancy (2R, 4R, 7, and 
11R are all negative) 

• Pathologic stage: confirmed stage IIB* (pT3N0M0) 
lung adenocarcinoma 

• ECOG performance status: 1
• Postoperative therapy course: 
• The patient has completed 4 cycles of adjuvant 

chemotherapy with cisplatin plus pemetrexed.
• Molecular testing: EGFR exon 19 deletion

CASE
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POLLING QUESTION

At a live virtual, event Husain asked participants,  
“What do you consider to be the best up-front  
treatment options for this patient?”

n Neoadjuvant chemotherapy  
     immunotherapy, followed  
     by surgery 

37% (4)

n Chemotherapy and  
     concurrent radiotherapy 

36% (4)

n Neoadjuvant chemotherapy  
     radiotherapy, then surgery 

9% (1)

n Chemotherapy and sequential  
     radiotherapy 

9% (1)

n Other 9% (1)

n Up-front surgery followed by 
     adjuvant chemotherapy  
     immunotherapy 

0% (0)

 Total votes: 11
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[NCT00462995] studies looked at adjuvant erlotinib 
[Tarceva].2,3 RADIANT was a phase 3 study where erlotinib 
appeared to have a disease-free survival [DFS] benefit, but it 
was a retrospective analysis. In the overall intent-to-treat anal-
ysis, there was no advantage to erlotinib, and the primary end 
point was DFS.2 SELECT was a phase 2 study, and all patients 
received adjuvant platinum-based chemotherapy and then 
received 2 years of erlotinib.3 

It met its primary end point, and at 5 years, 60% of patients 
were alive and recurrence free. ADJUVANT [NCT01405079] 
was a Chinese study of patients with stage II and IIIA 
disease.3 Notably, the primary population had an end point 
that was looking at risk of recurrence. It is also important to 
point out that the chemotherapy in this was either vinorel-
bine [Navelbine] or cisplatin. 

The DFS and overall survival [OS] tails of the curve 
appeared to come together. These [data] lay the foundation 
for an unmet need, which is further analyses and appropriate 
end points in the space with third-generation molecules 
like osimertinib. 

What data support the use of osimertinib in patients 
with completely resected NSCLC?
The ADAURA study [NCT02511106] included patients with 
completely resected stage IB, stage II, and stage IIIA NSCLC 
with or without adjuvant chemotherapy.4 Patients had to 
have preoperative brain imaging, importantly, there was 
stratification by stage and EGFR mutation status, as well as 
race. It was a 1:1 randomization. Treatment was continued 
until disease recurrence or the treatment was completed. 
The duration of treatment was 3 years and following an 
independent data monitoring committee recommendation, 
the study was unblinded due to efficacy.

Even though the results were unblinded, the patients 
remained blinded at the study sites. Does that 
change readout of the data?
Yes, that is true. For the demographics, patients were 
equally distributed across stage IB, stage II, and stage IIIA 
ranging from 32% to 35%. Also importantly, 60% of patients 

got adjuvant chemotherapy but 40% did not.5 From the data 
at the interim analysis, I think some key points are that 
the changes on the curve show a substantial reduction in 
the risk of disease recurrence or death in the cohort that 
receives osimertinib. In fact, it translated to an 83% reduc-
tion in the risk of disease recurrence or death and that is 
in the patients with stage II to IIIA disease. In the overall 
population, stages IB to IIIA, there was an 80% reduction in 
the risk of disease recurrence or death.

The updated DFS data are based on the cutoff of 
April 11, 2022. The median follow-up of osimertinib was  
44.2 months, placebo 27.7 months. The hazard ratio is 0.23 
[95% CI, 0.18-0.30] and that is in the stage II to IIIA disease 
category. In the overall population, including stage IB, the 
hazard ratio is 0.27 [95% CI, 0.21-0.34].6 

There was benefit across all the subgroups. I think some 
key ones just to note are age, race, stage, and EGFR muta-
tion status, whether it be exon 19 deletion or L858R. 
Another key point is that in both patients who received 
adjuvant chemotherapy and those who did not, there was 
an improvement in reducing the risk of disease recurrence 
or death with osimertinib.7

The updated DFS by stage according to the Seventh 
Edition AJCC [American Joint Committee on Cancer Staging 
Manual] shows that the hazard ratio for stage IB was  
0.41 [95% CI, 0.23-0.69]; for stage II it was 0.34 [95% CI, 
0.23-0.52]; and for stage IIIA it was 0.2 [95% CI, 0.14-0.29]. 
The Eighth Edition AJCC, the most recent edition, shows 
that for stage IB, hazard ratio was 0.44 [95% CI, 0.25-0.76];  
0.33 [95% CI, 0.21-0.50] for stage II; and 0.22 [95% CI, 
0.15-0.31] for stage IIIA.8 

A major site of recurrence in early-stage lung cancer is 
the brain. An important analysis looked at rates of central 
nervous system [CNS] response in patients in ADAURA 
based on the updated CNS data in patients with stage II 
and IIA disease. The hazard ratio for CNS DFS was 0.24. 
There was an important separation of the curves at each 
of the landmark analyses at 24 months, 36 months, and  
48 months. The OS data are preliminary, and we are  
waiting on further long-term data. 

These [data] lay the foundation for an unmet need, 
which is further analyses and appropriate end  
points in the space with third-generation molecules 
like osimertinib.”

—HATIM HUSAIN,  MD
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What AEs should clinicians be aware of?
The safety data are like what we see in the metastatic setting. 
Considering the toxicities [on osimertinib] is important, and 
this includes a discontinuation rate of 11%, dose reduction rate 
of 9%, and a dose interruption rate of 24%. [There were adverse 
events (AEs) of grades 3 or higher reported in 20% of patients 
on osimertinib] and serious AEs were observed in 16% of the 
study group, but no fatal AEs were reported in this group. 

The most common AE that was seen across all grades [for 
patients on osimertinib] was diarrhea [46%]. The next most 
common [AEs of any grade on osimertinib] were paronychia 
[25%], dry skin [23%], pruritus [19%], cough [18%], and stoma-
titis [18%]. Interstitial lung disease was reported in 11 patients 
[3%] in the osimertinib group, but all cases were grades 1 or 
2. QTc prolongation was reported in 30 patients [9%] in the 
osimertinib arm and 8 patients [2%] in the placebo arm. n
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Brief Summary of Prescribing Information for TECVAYLI™ (teclistamab-cqyv)
TECVAYLI™ (teclistamab-cqyv) injection, for subcutaneous use

WARNING: CYTOKINE RELEASE SYNDROME and NEUROLOGIC TOXICITY  
including IMMUNE EFFECTOR CELL-ASSOCIATED NEUROTOXICITY SYNDROME

Cytokine release syndrome (CRS), including life-threatening or fatal reactions, can occur in patients 
receiving TECVAYLI. Initiate treatment with TECVAYLI step-up dosing schedule to reduce risk of CRS. 
Withhold TECVAYLI until CRS resolves or permanently discontinue based on severity [see Dosage and 
Administration (2.1, 2.4) in Full Prescribing Information and Warnings and Precautions].
Neurologic toxicity, including Immune Effector Cell-Associated Neurotoxicity Syndrome (ICANS) and 
serious and life-threatening reactions, can occur with TECVAYLI. Monitor patients for signs or symptoms of 
neurologic toxicity, including ICANS, during treatment. Withhold TECVAYLI until neurologic toxicity resolves 
or permanently discontinue based on severity [see Dosage and Administration (2.4) in Full Prescribing 
Information and Warnings and Precautions].
Because of the risk of CRS and neurologic toxicity, including ICANS, TECVAYLI is available only through  
a restricted program under a Risk Evaluation and Mitigation Strategy (REMS) called the TECVAYLI REMS 
[see Warnings and Precautions].

INDICATIONS AND USAGE
TECVAYLI is indicated for the treatment of adult patients with relapsed or refractory multiple myeloma who have 
received at least four prior lines of therapy, including a proteasome inhibitor, an immunomodulatory agent and 
an anti-CD38 monoclonal antibody.
This indication is approved under accelerated approval based on response rate [see Clinical Studies (14) in 
Full Prescribing Information]. Continued approval for this indication may be contingent upon verification and 
description of clinical benefit in confirmatory trial(s).

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS
Cytokine Release Syndrome
TECVAYLI can cause cytokine release syndrome (CRS), including life-threatening or fatal reactions [see Adverse 
Reactions].
In the clinical trial, CRS occurred in 72% of patients who received TECVAYLI at the recommended dose, with 
Grade 1 CRS occurring in 50% of patients, Grade 2 in 21%, and Grade 3 in 0.6%. Recurrent CRS occurred in 
33% of patients. Most patients experienced CRS following step-up dose 1 (42%), step-up dose 2 (35%), or the 
initial treatment dose (24%). Less than 3% of patients developed first occurrence of CRS following subsequent 
doses of TECVAYLI. The median time to onset of CRS was 2 (range: 1 to 6) days after the most recent dose with 
a median duration of 2 (range: 1 to 9) days.
Clinical signs and symptoms of CRS included, but were not limited to, fever, hypoxia, chills, hypotension, sinus 
tachycardia, headache, and elevated liver enzymes (aspartate aminotransferase and alanine aminotransferase 
elevation).
Initiate therapy according to TECVAYLI step-up dosing schedule to reduce risk of CRS [see Dosage and 
Administration (2.1, 2.4) in Full Prescribing Information]. Administer pretreatment medications to reduce risk of CRS 
and monitor patients following administration of TECVAYLI accordingly [see Dosage and Administration (2.2, 2.4) in 
Full Prescribing Information].
At the first sign of CRS, immediately evaluate patient for hospitalization. Administer supportive care based on 
severity and consider further management per current practice guidelines. Withhold or permanently discontinue 
TECVAYLI based on severity [see Dosage and Administration (2.4) in Full Prescribing Information].
TECVAYLI is available only through a restricted program under a REMS [see Warnings and Precautions].
Neurologic Toxicity including ICANS
TECVAYLI can cause serious or life-threatening neurologic toxicity, including Immune Effector Cell-Associated 
Neurotoxicity Syndrome (ICANS) [see Adverse Reactions].
In the clinical trial, neurologic toxicity occurred in 57% of patients who received TECVAYLI at the recommended 
dose, with Grade 3 or 4 neurologic toxicity occurring in 2.4% of patients. The most frequent neurologic toxicities 
were headache (25%), motor dysfunction (16%), sensory neuropathy (15%), and encephalopathy (13%).
With longer follow-up, Grade 4 seizure and fatal Guillain-Barré syndrome (one patient each) occurred in patients 
who received TECVAYLI.
In the clinical trial, ICANS was reported in 6% of patients who received TECVAYLI at the recommended dose 
[see Adverse Reactions]. Recurrent ICANS occurred in 1.8% of patients. Most patients experienced ICANS 
following step-up dose 1 (1.2%), step-up dose 2 (0.6%), or the initial treatment dose (1.8%). Less than 3% of patients 
developed first occurrence of ICANS following subsequent doses of TECVAYLI. The median time to onset of ICANS 
was 4 (range: 2 to 8) days after the most recent dose with a median duration of 3 (range: 1 to 20) days. The most 
frequent clinical manifestations of ICANS reported were confusional state and dysgraphia. The onset of ICANS 
can be concurrent with CRS, following resolution of CRS, or in the absence of CRS.
Monitor patients for signs and symptoms of neurologic toxicity during treatment. At the first sign of neurologic 
toxicity, including ICANS, immediately evaluate patient and provide supportive therapy based on severity. 
Withhold or permanently discontinue TECVAYLI based on severity per recommendations and consider further 
management per current practice guidelines [see Dosage and Administration (2.4) in Full Prescribing Information].
Due to the potential for neurologic toxicity, patients receiving TECVAYLI are at risk of depressed level of 
consciousness [see Adverse Reactions]. Advise patients to refrain from driving or operating heavy or potentially 
dangerous machinery during and for 48 hours after completion of TECVAYLI step-up dosing schedule and in 
the event of new onset of any neurologic toxicity symptoms until neurologic toxicity resolves [see Dosage and 
Administration (2.1) in Full Prescribing Information].
TECVAYLI is available only through a restricted program under a REMS [see Warnings and Precautions].
 TECVAYLI REMS
TECVAYLI is available only through a restricted program under a REMS called the TECVAYLI REMS because of 
the risks of CRS and neurologic toxicity, including ICANS [see Warnings and Precautions].
Notable requirements of the TECVAYLI REMS include the following:
•  Prescribers must be certified with the program by enrolling and completing training.
•  Prescribers must counsel patients receiving TECVAYLI about the risk of CRS and neurologic toxicity, 

including ICANS, and provide patients with Patient Wallet Card.
•  Pharmacies and healthcare settings that dispense TECVAYLI must be certified with the TECVAYLI REMS 

program and must verify prescribers are certified through the TECVAYLI REMS program.
•  Wholesalers and distributers must only distribute TECVAYLI to certified pharmacies or healthcare settings.
Further information about the TECVAYLI REMS program is available at www.TECVAYLIREMS.com or by 
telephone at 1-855-810-8064.

Hepatotoxicity
TECVAYLI can cause hepatotoxicity, including fatalities. In patients who received TECVAYLI at the recommended 
dose in the clinical trial, there was one fatal case of hepatic failure. Elevated aspartate aminotransferase (AST) 
occurred in 34% of patients, with Grade 3 or 4 elevations in 1.2%. Elevated alanine aminotransferase (ALT) 
occurred in 28% of patients, with Grade 3 or 4 elevations in 1.8%. Elevated total bilirubin occurred in 6% of patients 
with Grade 3 or 4 elevations in 0.6%. Liver enzyme elevation can occur with or without concurrent CRS.
Monitor liver enzymes and bilirubin at baseline and during treatment as clinically indicated. Withhold TECVAYLI 
or consider permanent discontinuation of TECVAYLI based on severity [see Dosage and Administration (2.4) in 
Full Prescribing Information].
Infections
TECVAYLI can cause severe, life-threatening, or fatal infections. In patients who received TECVAYLI at the 
recommended dose in the clinical trial, serious infections, including opportunistic infections, occurred in 30% of 
patients, with Grade 3 or 4 infections in 35%, and fatal infections in 4.2% [see Adverse Reactions]. 

Monitor patients for signs and symptoms of infection prior to and during treatment with TECVAYLI and treat 
appropriately. Administer prophylactic antimicrobials according to guidelines [see Dosage and Administration 
(2.2) in Full Prescribing Information].
Withhold TECVAYLI or consider permanent discontinuation of TECVAYLI based on severity [see Dosage and 
Administration (2.4) in Full Prescribing Information].
Monitor immunoglobulin levels during treatment with TECVAYLI and treat according to guidelines, including 
infection precautions and antibiotic or antiviral prophylaxis [see Dosage and Administration (2.2) in Full 
Prescribing Information].
Neutropenia
TECVAYLI can cause neutropenia and febrile neutropenia. In patients who received TECVAYLI at the 
recommended dose in the clinical trial, decreased neutrophils occurred in 84% of patients, with Grade 3 or 4 
decreased neutrophils in 56%. Febrile neutropenia occurred in 3% of patients [see Adverse Reactions].
Monitor complete blood cell counts at baseline and periodically during treatment and provide supportive care 
per local institutional guidelines.
Monitor patients with neutropenia for signs of infection.
Withhold TECVAYLI based on severity [see Dosage and Administration (2.4) in Full Prescribing Information].
Hypersensitivity and Other Administration Reactions
TECVAYLI can cause both systemic administration-related reactions and local injection-site reactions.

Systemic Reactions
In patients who received TECVAYLI at the recommended dose in the clinical trial, 1.2% of patients experienced 
systemic-administration reactions, which included Grade 1 recurrent pyrexia and Grade 1 swollen tongue.

Local Reactions
In patients who received TECVAYLI at the recommended dose in the clinical trial, injection-site reactions 
occurred in 35% of patients with Grade 1 injection-site reactions in 30% and Grade 2 in 4.8%.
Withhold TECVAYLI or consider permanent discontinuation of TECVAYLI based on severity [see Dosage and 
Administration (2.4) in Full Prescribing Information].
Embryo-Fetal Toxicity
Based on its mechanism of action, TECVAYLI may cause fetal harm when administered to a pregnant woman. 
Advise pregnant women of the potential risk to the fetus. Advise females of reproductive potential to use 
effective contraception during treatment with TECVAYLI and for 5 months after the last dose [see Use in 
Specific Populations].

ADVERSE REACTIONS
The following adverse reactions are also described elsewhere in the labeling:
• Cytokine Release Syndrome [see Warnings and Precautions]
• Neurologic Toxicity including ICANS [see Warnings and Precautions]
• Hepatotoxicity [see Warnings and Precautions]
• Infections [see Warnings and Precautions]
• Neutropenia [see Warnings and Precautions]
•  Hypersensitivity and Other Administration Reactions [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
MajesTEC-1
The safety of TECVAYLI was evaluated in MajesTEC-1 [see Clinical Studies (14) in Full Prescribing Information] 
which included adult patients with relapsed or refractory multiple myeloma. Patients received step-up doses of 
0.06 mg/kg and 0.3 mg/kg of TECVAYLI followed by TECVAYLI 1.5 mg/kg, subcutaneously once weekly (N=165). 
Among patients who received TECVAYLI, 47% were exposed for 6 months or longer and 7% were exposed for 
one year or longer.
The median age of patients who received TECVAYLI was 64 years (range: 33 to 84 years); 58% were male; 81% 
were White, 13% were Black or African American, and 2% were Asian.
Serious adverse reactions occurred in 54% of patients who received TECVAYLI. Serious adverse reactions 
in >2% of patients included pneumonia (15%), cytokine release syndrome (8%), sepsis (6%), general physical 
health deterioration (6%), COVID-19 (6%), acute kidney injury (4.8%), pyrexia (4.8%), musculoskeletal pain 
(2.4%), and encephalopathy (2.4%).
Fatal adverse reactions occurred in 5% of patients who received TECVAYLI, including COVID-19 (1.8%), 
pneumonia (1.8%), septic shock (0.6%), acute renal failure (0.6%), and hemoperitoneum (0.6%).
Permanent discontinuation of TECVAYLI due to adverse reactions occurred in 1.2% of patients. Adverse reactions 
resulting in permanent discontinuation of TECVAYLI included pneumonia (adenoviral and pneumocystis jirovecii 
pneumonia in the same patient) and hypercalcemia.
Dosage interruptions of TECVAYLI due to an adverse reaction occurred in 73% of patients. Adverse reactions 
which required dosage interruption in >5% of patients included neutropenia, pneumonia, pyrexia, cytokine 
release syndrome, upper respiratory tract infection, and COVID-19.
The most common adverse reactions (≥20%) were pyrexia, CRS, musculoskeletal pain, injection site reaction, 
fatigue, upper respiratory tract infection, nausea, headache, pneumonia, and diarrhea. The most common 
Grade 3 to 4 laboratory abnormalities (≥20%) were decreased lymphocytes, decreased neutrophils, decreased 
white blood cells, decreased hemoglobin, and decreased platelets.
Table 1 summarizes the adverse reactions in MajesTEC-1.

Table 1:  Adverse Reactions (≥10%) in Patients with Multiple Myeloma Who Received TECVAYLI in MajesTEC-1

Adverse Reactions

TECVAYLI 
(N=165)

Any Grade  
(%)

Grade 3 or 4 
(%)

General disorders and administration site conditions
Pyrexia 76 3#

Injection site reaction1 37 0.6#

Fatigue2 33 2.4#

Chills 16 0
Pain3 15 1.8#

Edema4 13 0
Immune system disorders

Cytokine release syndrome 72 0.6#

Hypogammaglobulinemia5 11 1.2#

Musculoskeletal and connective tissue disorders
Musculoskeletal pain6 44 4.2#

Bone pain 16 3#

Infections
Upper respiratory tract infection7 26 2.4#

Pneumonia8* 24 15
Urinary tract infection9 11 5#

TECVAYLI™ (teclistamab-cqyv) injection



Table 1:  Adverse Reactions (≥10%) in Patients with Multiple Myeloma Who Received TECVAYLI in MajesTEC-1 
(continued)

Adverse Reactions

TECVAYLI 
(N=165)

Any Grade  
(%)

Grade 3 or 4 
(%)

Gastrointestinal disorders
Nausea 25 0.6#

Diarrhea 21 2.4#

Constipation 18 0
Vomiting 12 0.6#

Nervous system disorders
Headache 25 0.6#

Motor dysfunction10 16 0
Sensory neuropathy11 15 1.2#

Encephalopathy12 13 0
Vascular disorders

Hypotension 18 1.2#

Hemorrhage13* 12 1.8
Hypertension14 12 4.8#

Respiratory, thoracic, and mediastinal disorders
Hypoxia 18 1.8
Cough15 15 0

Cardiac disorders
Cardiac arrhythmia16 16 1.8

Metabolism and nutrition disorders
Decreased appetite 11 0.6#

Renal and urinary disorders
Acute kidney injury17 11 3.6

Adverse reactions were graded based on CTCAE Version 4.03, with the exception of CRS, which was graded 
per ASTCT 2019 criteria.
1  Injection site reaction includes application site erythema, injection site bruising, injection site cellulitis, 

injection site discomfort, injection site erythema, injection site hematoma, injection site induration, injection 
site inflammation, injection site edema, injection site pruritus, injection site rash, injection site reaction and 
injection site swelling.

2  Fatigue includes asthenia and fatigue.
3  Pain includes ear pain, flank pain, groin pain, oropharyngeal pain, pain, pain in jaw, toothache and tumor pain.
4  Edema includes face edema, fluid overload, fluid retention, edema peripheral and peripheral swelling.
5  Hypogammaglobulinemia includes hypogammaglobulinemia and hypoglobulinemia.
6  Musculoskeletal pain includes arthralgia, back pain, muscle discomfort, musculoskeletal chest pain, 

musculoskeletal pain, myalgia, neck pain, non-cardiac chest pain and pain in extremity.
7  Upper respiratory tract infection includes bronchitis, influenza like illness, nasopharyngitis, pharyngitis, 

respiratory tract infection, respiratory tract infection bacterial, rhinitis, rhinovirus infection, sinusitis, 
tracheitis, upper respiratory tract infection and viral upper respiratory tract infection.

8  Pneumonia includes COVID-19 pneumonia, enterobacter pneumonia, lower respiratory tract infection, 
metapneumovirus pneumonia, pneumocystis jirovecii pneumonia, pneumonia, pneumonia adenoviral, 
pneumonia klebsiella, pneumonia moraxella, pneumonia pneumococcal, pneumonia pseudomonal, 
pneumonia respiratory syncytial viral, pneumonia staphylococcal and pneumonia viral.

9  Urinary tract infection includes cystitis, cystitis escherichia, cystitis klebsiella, escherichia urinary tract 
infection, urinary tract infection and urinary tract infection bacterial.

10  Motor dysfunction includes cogwheel rigidity, dysgraphia, dysphonia, gait disturbance, hypokinesia, muscle 
rigidity, muscle spasms, muscular weakness, peroneal nerve palsy, psychomotor hyperactivity, tremor and 
VIth nerve paralysis.

11  Sensory neuropathy includes dysesthesia, hypoesthesia, hypoesthesia oral, neuralgia, paresthesia, 
paresthesia oral, peripheral sensory neuropathy, sciatica and vestibular neuronitis.

12   Encephalopathy includes agitation, apathy, aphasia, confusional state, delirium, depressed level of 
consciousness, disorientation, dyscalculia, hallucination, lethargy, memory impairment, mental status changes 
and somnolence.

13  Hemorrhage includes conjunctival hemorrhage, epistaxis, hematoma, hematuria, hemoperitoneum, 
hemorrhoidal hemorrhage, lower gastrointestinal hemorrhage, melena, mouth hemorrhage and subdural 
hematoma.

14  Hypertension includes essential hypertension and hypertension.
15  Cough includes allergic cough, cough, productive cough and upper-airway cough syndrome.
16  Cardiac arrhythmia includes atrial flutter, cardiac arrest, sinus bradycardia, sinus tachycardia, supraventricular 

tachycardia, tachycardia and ventricular tachycardia.
17  Acute kidney injury includes acute kidney injury and renal impairment.
#  Only grade 3 adverse reactions occurred.
*  Includes the following fatal adverse reactions: hemorrhage (n=1), pneumonia (n=3).

Clinically relevant adverse reactions in <10% of patients who received TECVAYLI included febrile neutropenia, 
sepsis, ICANS, seizure, Guillain-Barré syndrome, hepatic failure, and new onset or reactivated viral infections 
(including adenovirus, hepatitis B virus (HBV), cytomegalovirus (CMV), varicella zoster virus (VZV), and herpes 
simplex virus (HSV)).
Table 2 summarizes laboratory abnormalities in MajesTEC-1.

Table 2:  Select Laboratory Abnormalities (≥30%) That Worsened from Baseline in Patients with Multiple 
Myeloma Who Received TECVAYLI in MajesTEC-1

Laboratory Abnormality

TECVAYLI 
(N=1651)

All Grades  
(%)

Grade 3 or 4  
(%)

Hematology
Lymphocyte count decreased 92 84
White blood cell decreased 86 41
Neutrophil count decreased 84 56
Platelet count decreased 71 22
Hemoglobin decreased 67 33

Chemistry
Albumin decreased 68 6
Alkaline phosphatase increased 42 2.4
Phosphorus decreased 38 13
Gamma-glutamyl transferase increased 37 8
Sodium decreased 35 10
Aspartate aminotransferase increased 34 1.2
Calcium (corrected) decreased 31 1.2
Creatinine increased 30 3

1  The denominator used to calculate the rate varied from 164 to 165 based on the number of patients with a 
baseline value and at least one post-treatment value.

Laboratory toxicity grades are derived based on the NCI CTCAE (National Cancer Institute Common Terminology 
Criteria for Adverse Events) Version 4.03.

DRUG INTERACTIONS
TECVAYLI causes release of cytokines [see Clinical Pharmacology (12.2) in Full Prescribing Information] that 
may suppress activity of cytochrome P450 (CYP) enzymes, resulting in increased exposure of CYP substrates. 
The highest risk of drug-drug interaction is expected to occur from initiation of TECVAYLI step-up dosing 
schedule up to 7 days after the first treatment dose and during and after CRS [see Warnings and Precautions]. 
Monitor for toxicity or concentrations of drugs that are CYP substrates where minimal concentration changes 
may lead to serious adverse reactions. Adjust the dose of the concomitant CYP substrate drug as needed.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on the mechanism of action, TECVAYLI may cause fetal harm when administered to a pregnant 
woman [see Clinical Pharmacology (12.1) in Full Prescribing Information]. There are no available data on the 
use of TECVAYLI in pregnant women. No animal reproductive or developmental toxicity studies have been 
conducted with TECVAYLI. Teclistamab-cqyv causes T-cell activation and cytokine release; immune activation 
may compromise pregnancy maintenance. Human immunoglobulin G (IgG) is known to cross the placenta; 
therefore, teclistamab-cqyv has the potential to be transmitted from the mother to the developing fetus. Advise 
women of the potential risk to the fetus.
TECVAYLI is associated with hypogammaglobulinemia, therefore, assessment of immunoglobulin levels in 
newborns of mothers treated with TECVAYLI should be considered.
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.

Lactation
Risk Summary
There are no data on the presence of teclistamab-cqyv in human milk, the effect on the breastfed child, 
or the effects on milk production. Maternal IgG is known to be present in human milk. The effects of local 
gastrointestinal exposure and limited systemic exposure in the breastfed child to TECVAYLI are unknown. 
Because of the potential for serious adverse reactions in a breastfed child, advise patients not to breastfeed 
during treatment with TECVAYLI and for 5 months after the last dose.

Females and Males of Reproductive Potential
TECVAYLI may cause fetal harm when administered to a pregnant woman [see Use in Specific Populations].
Pregnancy Testing
Verify pregnancy status of females of reproductive potential prior to initiating TECVAYLI.

Contraception
Females
Advise females of reproductive potential to use effective contraception during treatment and for 5 months after 
the last dose of TECVAYLI.

Pediatric Use
The safety and efficacy of TECVAYLI have not been established in pediatric patients.

Geriatric Use
Of the 165 patients with relapsed or refractory multiple myeloma treated with TECVAYLI in MajesTEC-1 at the 
recommended dosage, 48% were 65 years of age or older, and 15% were 75 years of age or older. No overall 
differences in safety or effectiveness were observed between patients 65 to 74 years of age compared to 
younger patients. There is an insufficient number of patients 75 years of age or older to assess whether there 
are differences in safety or effectiveness.

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide).

Cytokine Release Syndrome (CRS)
Discuss the signs and symptoms associated with CRS, including fever, hypoxia, chills, hypotension, sinus 
tachycardia, headache, and elevated liver enzymes. Advise patients to immediately contact their healthcare 
provider if they experience any signs or symptoms of CRS. Advise patients that they will be hospitalized for 
48 hours after administration of all doses within the TECVAYLI step-up dosing schedule [see Dosage and 
Administration (2.4) in Full Prescribing Information and Warnings and Precautions].
Neurologic Toxicity including ICANS
Discuss the signs and symptoms associated with neurologic toxicity, including ICANS, including headache, 
confusion, dysgraphia, motor dysfunction, neuropathy, or encephalopathy. Advise patients to immediately 
contact their healthcare provider if they experience any signs or symptoms of neurologic toxicity. Advise 
patients to refrain from driving or operating heavy or potentially dangerous machinery during and for 48 hours 
after completion of TECVAYLI step-up dosing schedule and in the event of new onset of any neurologic toxicity 
symptoms until neurologic toxicity resolves [see Dosage and Administration (2.4) in Full Prescribing Information 
and Warnings and Precautions].
TECVAYLI REMS
TECVAYLI is available only through a restricted program called TECVAYLI REMS. Inform patients that they 
will be given a TECVAYLI Patient Wallet Card that they should carry with them at all times and show to all of 
their healthcare providers. This card describes signs and symptoms of CRS and neurologic toxicity which, if 
experienced, should prompt the patient to immediately seek medical attention [see Warnings and Precautions].
Hepatotoxicity
Advise patients that liver enzyme elevations may occur and that they should report symptoms that may indicate 
liver toxicity, including fatigue, anorexia, right upper abdominal discomfort, dark urine, or jaundice [see Warnings 
and Precautions].
Infections
Discuss the signs and symptoms of infection [see Dosage and Administration (2.4) in Full Prescribing Information 
and Warnings and Precautions].
Neutropenia
Discuss the signs and symptoms associated with neutropenia and febrile neutropenia [see Dosage and 
Administration (2.4) in Full Prescribing Information and Warnings and Precautions].
Hypersensitivity and Other Administration Reactions
Advise patients to immediately seek medical attention for any signs and symptoms of systemic administration-
related reactions. Advise patients that local injection-site reactions may occur and to report any severe 
reactions [see Warnings and Precautions].
Embryo-Fetal Toxicity
Advise pregnant women to inform their healthcare provider if they are pregnant or become pregnant. Advise 
females of reproductive potential of the potential risk to a fetus and to use effective contraception during treatment 
with TECVAYLI and for 5 months after the last dose [see Warnings and Precautions and Use in Specific Populations].
Lactation
Advise women not to breastfeed during treatment with TECVAYLI and for 5 months after the last dose [see Use 
in Specific Populations].
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Horsham, PA 19044
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© 2022 Janssen Pharmaceutical Companies
For patent information: www.janssenpatents.com
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Dosing and Management: Optimal 
Use of Tafasitamab/Lenalidomide 
for Relapsed DLBCL

A 68-year-old man presented with fatigue, back pain, and lymphadenopathy. 
He had a prior history of medically controlled hypertension. A physical 
exam showed a 1.5-cm left posterior cervical node, a 2.5-cm right anterior 
cervical node, and a 2.0-cm left supraclavicular node. A PET-CT scan 
showed multiple enlarged mesenteric and retroperitoneal nodes, the 
largest measuring 5.3 × 3.1 cm. A biopsy confirmed diffuse large B-cell 
lymphoma (DLBCL), nongerminal center. Immunohistochemistry was 
positive for CD20, BCL6, BCL2 (50% of cells), MYC (> 30% of cells), Ki67 
85%, and MUM1; negative for CD10. Fluorescence in situ hybridization 
was negative for translocations involving MYC, BCL2, and BCL6. 

Laboratory results showed a normal complete blood count but elevated 
lactate hydrogenase levels. He received a diagnosis of stage III DLBCL 
with International Prognostic Index high-intermediate risk. His ECOG 
performance status was 1. He received 6 cycles of R-CHOP (rituximab 
[Rituxan], cyclophosphamide, doxorubicin, vincristine, prednisone), and 
his back pain resolved. At the end of treatment, a PET scan showed a 
complete response (CR) with Deauville score of 2. 

Eight months later, he 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 a new left inguinal lymph node, an increase in 
size of a residual node, and multiple metabolically active lesions in lymph 
nodes of the retroperitoneum, abdomen, and pelvis. A biopsy showed 
relapse of DLBCL. 

The patient was referred to the nearest transplant and cellular therapy 
center for evaluation, but he ultimately opted not to pursue CAR (chimeric 
antigen receptor) T-cell therapy.
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TUMOR TYPE B-CELL LYMPHOMA

POLLING QUESTION

“What are you most likely to recommend for this patient with DLBCL who 
has relapsed within 12 months and who has declined CAR T-cell therapy?” 

DISCUSSION QUESTION
Have you used tafasitamab-cxix (Monjuvi) plus lenalidomide (Revlimid)? If 
so, please discuss your experiences.

n Polatuzumab vedotin plus bendamustine  
     and rituximab    

45% (4)

n Tafasitamab plus lenalidomide   44% (4)

n Other     1% (1)

n Gemcitabine, oxaliplatin, and rituximab     0% (0) 
Total votes: 9



TUMOR TYPE
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CHESON: Have you used tafasitamab plus lenalidomide?

STEFANOVIC: Yes, I have. 

CHESON: What is your experience with it?

STEFANOVIC: It hasn’t worked, but I have used lenalido-
mide by itself and it has worked. It is not possible for me to 
tell if that was just coincidence or if lenalidomide is the more 
active component here. But I use lenalidomide as a bridge to 
CAR T-cell treatment.

CHESON: That’s an interesting observation. They did a 
propensity analysis of the L-MIND [NCT02399085] regimen 
[tafasitamab plus lenalidomide] vs lenalidomide alone [the 
RE-MIND study; NCT04150328]. RE-MIND had a higher 
complete overall response rate [ORR], progression-free 
survival, and overall survival.1 So some of this may be patient 
selection or bad luck. 

ARCE-LARA: I haven’t used it. But if a patient has severe 
neutropenia, which medicine are you going to cut on dose? 

CHESON: Lenalidomide. There was an interesting anal-
ysis where they showed the various toxicities during the 
first 12 months of tafasitamab plus lenalidomide. And 
then they showed the toxicities after you drop the lenalid-
omide and the patient is just on tafasitamab mainte-
nance, and pretty much everything went away [Figures 
1 and 22]. Most of the toxicities in the combination are 
lenalidomide related. They start with a pretty hefty dose 
of lenalidomide, 25 mg. But 80% of patients are still able 
to stay on at least 20 mg of the drug [Table3]. It is not 
surprising [that] patients get some neutropenia because 
of the lenalidomide. 

ARCE-LARA: I had a similar experience. I had to drop 
the lenalidomide after the second cycle, and the patient 
didn’t want to dose reduce [though he had] adverse events 
[AEs] and cytopenias. But for the rest of the treatment he 
did well. The progression was rapid; he progressed within 
4 to 5 months, but [there were] significant cytopenias 
at the beginning.

MCKINNEY: We have active therapy at Duke [Cancer Center 
in Durham, North Carolina]. I’ve had a pretty good experi-
ence [with] responses I don’t think you’d see with…any other 
lenalidomide combination you can think of, so I think it is very 
active. I’ve had some second-line older patients for whom 
we weren’t going to do aggressive therapy [who received 
tafasitamab plus lenalidomide]. I’ve had dramatic long-term 
responses, [as were] described. 

CHESON: The L-MIND study, which got this regimen 
approved, was a phase 2, single-arm, open label, multi-
center study in patients who had 1 to 3 prior regimens and 
were considered not eligible for stem cell transplant. Primary 
refractory patients were supposed to be excluded, but [some 
who relapsed between 3 and 6 months] weren’t excluded 
[prior to a protocol amendment].3 

The tafasitamab and lenalidomide were given according to 
this schedule: [12 mg/kg] tafasitamab on days 1, 8, 15, and 
22 for cycles 1 to 3, except for cycle 1 where it was also given 
on day 4. From cycle 4 to 12 and thereafter it was given twice 
monthly, [which was] great during the COVID-19 [pandemic]. 
Lenalidomide’s dose [was] 25 mg/kg daily on days 1 to 21 
[each cycle for 12 cycles]. 

BHIMANI: If [a patient was] not able to tolerate the [reduced] 
dose of 20 mg lenalidomide, was there any further decrease?

CHESON: Yes, you can go down to 15 mg. There were 
patients [who] did have durable responses.3 I’m not sure 
I would go below 15 mg. If I had to go below that, I’m 
pretty much just giving the antibody, and so I’d switch to 
something else.

ARCE-LARA: If the patient is very symptomatic or becoming 
very symptomatic, eg, pleural effusions, etc, and you want a 
faster response, is that going to change your recommenda-
tion for second-line therapy?

CHESON: Yes. This is designed for relapsed patients. If you 
have someone who’s [progressing] quickly, I would consider 
something else first and save this for another relapse. 

TA B L E .  Dose Reductions in the Phase 2 L-MIND Trial3

LENALIDOMIDE DAILY DOSE PATIENTS

Starting dose (25 mg) 80 (100%)

Any dose reduction 37 (46%)

1-step dose reduction (20 mg) 19 (24%)

2-step dose reduction (15 mg) 12 (15%)

3-step dose reduction (10 mg) 3 (4%)

4-step dose reduction (5 mg) 3 (4%)

Permanent discontinuation of 
lenalidomide, continuation with 
tafasitamab alone

18 (22%)

After discussing the treatment options, the patient is 
started on tafasitamab plus lenalidomide.

CASE UPDATE
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FIGURE 1. Adverse Events With Up to 12 Cycles of Tafasitamab Plus Lenalidomide  
in L-MIND (n = 80)2
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CHESON: [In the L-MIND trial], neutropenia was seen in 
approximately 45% of patients, grade 4 in approximately 
20%.3 But as far as the other hematologic toxicities, you don’t 
see much grade 4. They also saw 12% grade 3 thrombocy-
topenia. In terms of [nonhematologic] toxicities, there were 
very few grade 4, a few grade 3, and those were mostly due 
to the lenalidomide. Serious AEs occurred in about half the 
patients, [but] serious treatment-related AEs occurred in less 
than 20% [of patients]. The therapy was discontinued because 
of an adverse event in only 12%. Treatment-emergent AEs 
occurred in 13% of patients; most were infectious. 

KAHN: From a personal experience, my patient didn’t have 
any of the adverse events that were described [but] they 
didn’t respond very well.

CHESON: You raise an important issue: If you use it once 
and have a bad experience, you are not going to use it again. 
Now that [we have discussed] the efficacy and safety data, 
perhaps you will try it again in [a patient] who is appropriate 
for it, and then see how you like it.

LITAM: I agree that in patients who are very symptomatic, 
it is probably not a good regimen because the patient needs 
to be treated right away or needs to have the symptoms 
under control. But for somebody who is relapsed and prob-
ably can wait for a month or 2 for response, then it will be 
a good regimen.

CHESON: [In the RE-MIND study], they took patients from 
the L-MIND study and did a match comparison of approx-
imately 9 covariates, and they showed that the ORR for 
tafasitamab plus lenalidomide was 67%, lenalidomide alone 
was 34%, and everything else was better.1 The CR rate was 
40% vs 13%. So in this analysis, tafasitamab plus lenalido-
mide appears to be significantly better than lenalidomide 
alone. In the original exploration of tafasitamab, the ORR 
was 26% as a single antibody.4

BHIMANI: I don’t see any barrier, per se. 

CHESON: Let me suggest [that use of] lenalidomide 
[can be] a barrier.

BHIMANI: Yes, lenalidomide is a challenging drug. That is 
why I asked about [using] 15 mg. Since it is a 21-day cycle, 
were there any [data] on the growth factors used to keep the 
patients on the regimen? 

CHESON: There were [36 of 81 patients (44%)] who had 
growth factor support.3 

BHIMANI: Short of that or getting tafasitamab approved in 
the second line, I don’t see any other barrier. The data seem 
very impressive. Concerning the phase 2, single-arm, clin-
ical trial data response rate of 57% [in L-MIND] vs 67% [in 
RE-MIND], I have been finding this in other trials where real-
world data are coming out. Which one should we rely on 
more? Because sometimes I am seeing the real-world data 
are disproportionally very impressive, but I don’t know how 
the data are captured or who is collecting these data. I don’t 
know which [are more] reliable.

CHESON: They [currently] are doing the realMIND study 
[NCT04981795] where they are capturing [data from] 
hundreds of patients; it’s a [prospective observational 
study]. Patients [who are initiating] any treatment in 
second and [or third] lines are participating in this study. 
They are capturing the data and trying to see if [these 
treatments] still look better than loncastuximab [Zynlonta], 
gemcitabine/oxaliplatin, or whatever else patients are 
getting. Hopefully we will see these data soon. 

Which would I rely on more? I’d have to think about 
that, since the phase 2 L-MIND study had 81 patients. 
This is likely to be hundreds of patients. Will that be 
more reliable? Hopefully it will be consistent with this 
study. I’d have to see what the data look like and [who 
the participants are]. 

Clinical trial data are different from real-world data. The 
patients [must] have [better performance status], and real-
world [patients] are whoever walks in your door. I think 
[real-world data] are more applicable to your practice. [But] 
under the best of circumstances this is what you can get, 
and so you can use that perspective to use it as you will. 

Is there anybody who would [avoid] using CAR T-cell 
therapy after tafasitamab/lenalidomide?

MCKINNEY: I don’t think we know enough….I’d avoid CD19 
if I’m definitely going to do CAR T-cell therapy. I am not that 
worried about it. 

• What is your reaction to the safety data for 
tafasitamab plus lenalidomide?

• What is most striking to you?  
• How do you counsel patients who are taking 

tafasitamab plus lenalidomide?

DISCUSSION QUESTIONS

What barriers are there to using this regimen? 

DISCUSSION QUESTION

continued on page 84



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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Sorafenib (%) 11
n=11

5
n=2

2.4
n=3
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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 

Tolerability and Safety3

•  Most common ARs (≥20%): fatigue, hypertension, diarrhea, decreased appetite, nausea, dysphonia, hypothyroidism, cough, 
and stomatitis

•  Serious ARs (>2%): bleeding, venous thromboembolism, arterial thromboembolism, acute kidney injury, and hepatobiliary disorders
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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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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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[Another] barrier is patients who do not have an oral 
prescription benefit. There may be out-of-pocket costs or 
financial toxicity. And then [what about] about the schedule 
of indefinite therapy every 2 weeks [beyond] the first year? 
[My patients] have enough success to have discussions about 
discontinuing tafasitamab at some point.

CHESON: Yes, lenalidomide can be expensive. As far as 
[giving tafasitamab] every other week [indefinitely], I find my 
patients fall into 2 obvious groups. One says, “I’m tired of 
this,” and the other says, “I’m in remission. Let’s keep doing 
it.” It is a personal decision to work out with your patients. 
There are some patients who have come off for toxicity and 
remained in remission. As far as retreatment, [I have] an 
anecdote of a patient who stopped, got retreated after they 
progressed, then went into remission again, but [an] anec-
dote is not data; it is a personal decision.  n
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KRISHNAN: We have [a case here] with 
a biochemical and clinical progression. 

Some of the [factors] to talk about 
are [whether] they are early vs late 
relapse, and [whether] that influences 
your decisions in terms of therapy? 

CHHABRA: I tend to think patients 
who receive lenalidomide [Revlimid] 
maintenance, if they progress less than  
36 months, [are considered an] early 
relapse patient. If they did not receive 
maintenance, then 18 months [is when 
I would consider them an early relapse 
patient]. That’s been my rule of thumb. 

Although I’ve also heard that  
24 months is a good cutoff between early 
and late relapse. My preferred second-
line regimen is not influenced by early 
vs late relapse, because I’ve been using 
daratumumab [Darzalex]-based therapy, 

typically in combination with carfilzomib 
[Kyprolis] and dexamethasone [DKd]. If 
I have a clinical trial that is specifically 
for patients in the high-risk category, 
early relapse [is considered] less than  
18 months—such as the allogeneic trans-
plant trial, [with patients who] had less 
than 18 months from transplant. 

KRISHNAN: Let’s see [whether] every-
one else agrees with you in terms of 
[the following]: (1) early relapse and 
(2) it sounds like you’re a big DKd fan. 
Dr Lashkari, are you on the DKd band-
wagon for first relapse? 

LASHKARI: I would certainly recog-
nize this as being a more aggres-
sive relapse in a patient. I think you’re 
right, [that] if this patient were treated 
initially, we would consider giving   

Roundtable Discussion: Krishnan 
Debates the Rationale For Various 
Therapies in Multiple Myeloma

A 60-year-old White woman was diagnosed with stage II multiple 
myeloma. She has a history of being a heavy smoker, with a gain (1q21) 
of cytogenetics and an ECOG performance score of 0. At the time, she 
was treated with bortezomib (Velcade), lenalidomide (Revlimid), and 
dexamethasone (VRd) induction therapy, followed by autologous stem 
cell transplantation. She achieved a complete remission with VRd and 
transplant and was minimal residual disease negative, then placed on 
lenalidomide maintenance therapy. 

At a follow-up after 2 years on lenalidomide maintenance, the patient 
reported having severe fatigue and pain in her back and legs, which 
was disrupting her ability to continue working full time. A PET scan 
shows vertebral fracture at L1, lesions in both femurs, and an ECOG 
performance score of 1. Her current lab levels are now the following: 

• M protein, 1.98 g/dL (rapid increase from prior bloodwork)
• λ free light chain increased from 47.5 mg/dL to 136.7 mg/dL 
• Hemoglobin: 9.8 g/dL
• White blood cell counts and platelets: within normal limits
• Creatinine: 1.4 mg/dL (range, 0.59-1.04 mg/dL)
• eGFR: 45 mL/min/1.73m2
• Creatinine clearance: 40 mL/min
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a daratumumab-based induction therapy, but she did very well, 
which is interesting. She had a complete response, and one 
can argue that if someone became [minimal residual disease] 
negative, it almost doesn’t matter how you get there if you get 
there, because that in and of itself tends to portend a good 
prognosis. Considering someone relapsing within a couple 
years; invariably, this patient relapsed within 2 years because 
we see an M spike of 1.98 g. 

Biochemical progression would have been defined as having 
greater than 0.5 g/dL, and that may have developed within a 
year from time of transplant. I would consider this patient to be 
an early relapse with aggressive clinical features, but I would 
certainly rebiopsy them to see what other clones are present. 

In terms of treatment options, it’s interesting to get the infor-
mation to come back. I don’t know [whether] we can guide 
based on the information that comes back necessarily, unless 
perhaps they had an 11;14 translocation, in which case you 
can consider a venetoclax [Venclexta]-based treatment. I prob-
ably wouldn’t even consider that for such a patient if they 
haven’t received a CD38 antibody. DKd is reasonable, and 
another option would be to go to daratumumab, pomalido-
mide [Pomalyst], and dexamethasone [DPd] as another option. 

KRISHNAN: [Are there] any other takers for DPd instead? It 
sounds like everyone would agree with daratumumab, but it’s 
really what the partner would be. Would anyone pick DPd? 

CHAND: I tend to use more DPd compared [with] DKd, 
because in my experience, scheduling and monitoring is a little 
easier on this regimen. It tends to work well in patients who 
are refractory to lenalidomide. I just find it more tolerable. The 
cytopenias are a little bit less compared [with] the DKd, too. 

AMBIKA: I tend to use more DPd, too—for the same reasons 
as [others mentioned]—and use carfilzomib, cyclophospha-
mide, and dexamethasone [KCd] as the next-line [treatment], 
like carfilzomib plus cyclophosphamide. I went through that 
route in a few patients and they did OK.

DEKKER: I typically use carfilzomib. [Patients] come to [the] 
infusion center already, so they will get carfilzomib as well. 
Plus, carfilzomib is a potentially more powerful agent, and 
I use it once a week. If [patients] develop cardiac toxicities 
[within the first 2 or 3 weeks], I back off. If they don’t, they 
typically would do well and tolerate it for a long time.

CHAUDHARY: Myelosuppression is less with DPd, in my 
experience, if you dose reduce the pomalidomide.

KRISHNAN: It sounds like we’re pretty much split [between] 
DPd and DKd, both being valid regimens in that early 1- to 
3-[year] relapse setting. What I’m hearing from people is to 

pick your adverse events [AEs], as well, and I’m guessing 
[that] if someone had prior cardiac history, more clini-
cians would [choose to use] DPd. But let me ask a more 
challenging question. I’ve not heard a single person say IPd 
[isatuximab-irfc (Sarclisa), pomalidomide, dexamethasone] 
or IKd [isatuximab, carfilzomib, dexamethasone]. Is anyone 
using isatuximab?

MURAD: That’s our preferred drug, but that’s definitely 
a reasonable option. I don’t think there’s any problem 
with carfilzomib. 

DEKKER: I use daratumumab and isatuximab. Clearly, 
subcutaneous administration is a plus, but I had a few 
patients who had a cutaneous reaction or had skin condi-
tions, so I decided to go with isatuximab.

KRISHNAN: Do most [of you] feel they’re comparable, or 
do [you] feel that there’s a difference?

DEKKER: I think they’re probably comparable. I do think 
[that] sometimes later products may have some advantages, 
because they know the issues with the original product and 
tried to tweak the molecule a little bit. So theoretically, I 
would say isatuximab may be a bit better, but the problem is 
daratumumab is good enough on its own, so I’m doubtful we 
will find much of the difference. We could keep analyzing the 
data and find a subtype, a subgroup here or there, or a special 
population that will be beneficial. But for both [medications, 
it is] likely all the data will come down to the same ballpark.

KRISHNAN: I’m just curious, Dr Dekker, when you say you 
think isatuximab is better, is it in terms of [AEs] or efficacy?

DEKKER: Both, because again, they look at the molecule, 
they see off-target effects, and they see where the escape 
mechanisms are. So when they manufacture the mole-
cule, all this minor tweaking in the design may help to both 
improve efficacy and decrease toxicity. But how clinically 
significant that is, how truly that will translate into some-
thing meaningful in clinical practice without head-to-head 
data—that will be impossible to determine.

KRISHNAN: So if I could summarize, most [of you] are 
convinced [of using] CD38 antibody without, and finding 
them interchangeable depending on their practice and some 
specific patient issues. Then it’s really the partner to that 
antibody, right? 

MUKHERJEE: Yeah, I’m comfortable with using daratu-
mumab now and usually do introduce that in the second 
line. Depending on the other comorbidities of the patient, if 
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they have cardiac issues, then I would go with pomalido-
mide. If not, then carfilzomib. I’m comfortable with daratu-
mumab, but I’m not that comfortable with isatuximab yet. 

KRISHNAN: That’s interesting. I will give you a look to 
the future. There’s a phase 3 trial ongoing, [comparing] 
DPd[with] teclistamab-cqyv [Tecvayli], pomalidomide, 
and dexamethasone, so that will be interesting—the T-cell 
engager, the new drug that just got approved, then being 
moved into that early relapse setting. I think many of you 
are familiar with the CARTITUDE-1 trial [NCT03548207], 
also in the earlier relapse setting.1 

What will be interesting [is that in 2024 or 2025], 
myeloma may look completely different. We [may] see 
T-cell engaging therapy moved up earlier, in part because 
the CD38 antibodies are [also] going to be moved up even 
earlier, in terms of their use in induction therapy. I think 
that is the challenge in myeloma.

What can you tell us about the progression-free 
survival [PFS] data for phase 3 triplet regimens  
for lenalidomide-refractory, relapsed-refractory 
multiple myeloma?

DISCUSSION QUESTION

KRISHNAN: I think the [PFS data for these regimens 
are] what people responded to, [those] who wanted to 
use carfilzomib as the partner to CD38. In the IKEMA trial 
[NCT03275285], which compared IKd vs Kd [carfilzomib and 
dexamethasone], the PFS is decent and you’re getting almost 
3.5 years out of a first relapse regimen [From the Data2]. 

In the CANDOR trial [NCT03158688], [the PFS is approx-
imately] 2.5 years, [comparing DKd vs Kd].3 And then [the 
PFS] goes down from there in the CASTOR [NCT02136134], 
ICARIA-MM [NCT02990338], APOLLO [NCT03180736], and 
OPTIMISMM trials [NCT01734928].4-7 Interestingly—and I use 
a lot of DPd—if you compare the PFS, it’s not as great at 
[approximately 1] year based on the APOLLO study, and IPd 
is the same at [approximately 1] year.5,6

What else influences your decision in determining 
what you choose as therapy in a patient similar to 
the one in our case?

DISCUSSION QUESTION

KRISHNAN: This patient did have some mild renal impair-
ment, [as well as] the genetic risk with the [1q21 gain]. It 
sounds like that would push you a little bit more, as well.

LASHKARI: The 1 issue I think a lot of us have who see these 
patients with myeloma is that carfilzomib is a great drug, but 
it’s not without some of its own AEs in terms of cytopenias, 
fluid retention, and sometimes infusion reactions. And for the 
[patients who] are just in your office all the time, I feel for them. 
That’s another potential barrier, especially if you’re dealing with 
patients who may not be as robust as others. 

That is a big factor that plays into my thinking for maybe 
not using carfilzomib at this time. Maybe I should be changing 
my mind if the data—as we saw with the 2 trials evaluating 
carfilzomib with daratumumab or isatuximab—are truly what 
you get out of it. Maybe that is a better option, but it may 
be a slightly harder sell for patients, especially those [who] 
value their quality of life and the amount of time that they’re 
not spending at your office.

KRISHNAN: I do think it’s a potent regimen. I tend to use 
it in younger patients, because I do think, in the CANDOR 
study, [most] of the deaths were in patients [older than] 65 
[years], and more infectious death.3 In older patients, I tend 
to be a little more cautious about using it, and I only do it 
in older patients when my back is against the wall and they 
have really aggressive disease. 

Otherwise, I do use it in younger patients with aggressive 
disease. In other younger patients, I try to, but to your point, 
a lot of younger patients tend to still be working, and coming 
into the office even once a week can be challenging. So life-
style and patient preference also play an important role. n
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Results from the IKEMA trial [NCT03275285] showed that the addition of isatuximab to carfilzomib-
dexamethasone (Kd) significantly improved patients’ progression-free survival (PFS) compared with 
patients on Kd at 41.7 months vs 20.8 months, respectively (HR, 0.59).2 Median PFS was not reached 
in the isatuximab plus Kd arm compared with the control arm of 19.2 months (95% CI 15.77–not 
reached), reducing the risk of progression by 47% (HR 0.53; 99% CI, 0.32-0.89; P = .0007). 
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