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INDICATION
NUBEQA® (darolutamide) is an androgen receptor inhibitor indicated for the treatment of patients with non-metastatic castration-resistant prostate cancer.

IMPORTANT SAFETY INFORMATION
Embryo-Fetal Toxicity: Safety and efficacy of NUBEQA have not been established in females. NUBEQA can cause fetal harm and loss of pregnancy. 
Advise males with female partners of reproductive potential to use effective contraception during treatment with NUBEQA and for 1 week after the last dose. 

Adverse Reactions
Serious adverse reactions occurred in 25% of patients receiving NUBEQA and in 20% of patients receiving placebo. Serious adverse reactions in 
≥1 % of patients who received NUBEQA were urinary retention, pneumonia, and hematuria. Overall, 3.9% of patients receiving NUBEQA and 3.2% 
of patients receiving placebo died from adverse reactions, which included death (0.4%), cardiac failure (0.3%), cardiac arrest (0.2%), general physical 
health deterioration (0.2%), and pulmonary embolism (0.2%) for NUBEQA.

Adverse reactions occurring more frequently in the NUBEQA arm (≥2% over placebo) were fatigue (16% vs 11%), pain in extremity (6% vs 3%) and 
rash (3% vs 1%). 

Clinically significant adverse reactions occurring in ≥2% of patients treated with NUBEQA included ischemic heart disease (4.0% vs 3.4% on placebo) 
and heart failure (2.1% vs 0.9% on placebo).

Drug Interactions
Effect of Other Drugs on NUBEQA – Combined P-gp and strong or moderate CYP3A4 inducers decrease NUBEQA exposure, which may decrease 
NUBEQA activity. Avoid concomitant use.

Combined P-gp and strong CYP3A4 inhibitors increase NUBEQA exposure, which may increase the risk of NUBEQA adverse reactions. Monitor more 
frequently and modify NUBEQA dose as needed.

Drug Interactions (cont’d)
Effects of NUBEQA on Other Drugs – NUBEQA inhibits breast cancer resistance protein (BCRP) transporter. Concomitant use increases exposure 
(AUC) and maximal concentration of BCRP substrates, which may increase the risk of BCRP substrate-related toxicities. Avoid concomitant use where 
possible. If used together, monitor more frequently for adverse reactions, and consider dose reduction of the BCRP substrate.

NUBEQA inhibits OATP1B1 and OATP1B3 transporters. Concomitant use may increase plasma concentrations of OATP1B1 or OATP1B3 substrates. Monitor more 
frequently for adverse reactions and consider dose reduction of these substrates.

Review the prescribing information of drugs that are BCRP, OATP1B1, and OATP1B3 substrates when used concomitantly with NUBEQA.

Please see the following page for the brief summary of Prescribing Information.

Metastasis-free survival (MFS) was the primary endpoint, and overall survival (OS) was a key secondary endpoint.1

* Time to pain progression was defi ned as at least a 2-point worsening from baseline of pain score on BPI-SF (a validated health-related quality-of-life 
instrument) or initiation of opioids and reported in 28% of all patients on study.

Study design
The effi cacy and safety of NUBEQA were assessed in a randomized, double-blind, placebo-controlled phase III study (ARAMIS) in 
nmCRPC patients on ADT with a PSA doubling time ≤10 months. 1509 patients were randomized 2:1 to 600 mg NUBEQA twice 
daily (n=955) or placebo (n=554). MFS was defi ned as time from randomization to time of fi rst evidence of BICR-confi rmed distant 
metastasis or death from any cause ≤33 weeks after the last evaluable scan, whichever occurred fi rst. Treatment continued until 
radiographic disease progression, as assessed by CT, MRI, 99mTc bone scan by BICR, unacceptable toxicity, or withdrawal.1,2

ADT=androgen deprivation therapy; HR=hazard ratio; CI=confi dence interval; BPI-SF=Brief Pain Inventory Short Form; PSA=prostate-
specifi c antigen; BICR=blinded independent central review; CT=computed tomography; MRI=magnetic resonance imaging.

PROVIDED THE RELIEF OF AN EXTRA 
15 MONTHS WITHOUT PAIN PROGRESSION1,3*

40.3 months vs 25.4 months for ADT alone
Secondary endpoint: HR: 0.65; 95% CI: 0.53-0.79; P<0.0001.

POSTPONED CYTOTOXIC CHEMOTHERAPY— 
MORE TIME WITHOUT CHEMO1,3

42% risk reduction in time to chemo vs ADT alone
Secondary endpoint: HR: 0.58; 95% CI: 0.44-0.76; P<0.0001. Medians not estimable.

MEN LIVED 2X LONGER 
WITHOUT CANCER SPREADING1,2

40.4 months vs 18.4 months for ADT alone
HR: 0.41; 95% CI: 0.34-0.50; P<0.0001 (intent-to-treat).

REDUCED RISK OF DEATH
BY NEARLY A THIRD1,3

31% reduction in the risk of death vs ADT alone
Secondary endpoint: HR: 0.69; 95% CI: 0.53-0.88; P=0.003. Medians not estimable.

For your patient with non-metastatic castration-resistant prostate cancer (nmCRPC)

HELP HIM LIVE FOR WHAT HE LOVES

CHOOSE NUBEQA® 1st FOR EXTENDED SURVIVAL.1-3  NUBEQAHCP.COM
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Evidence-Based Strategies 
for Improving Outcomes 
in Advanced RCC

With a plethora of systemic 
combination therapies available 
for treating advanced renal 

cell carcinoma (RCC), clinicians must 
critically assess clinical presentation and 
individual preferences to align patients 
with the best regimen. The standard 
has moved past sunitinib (Sutent), with 
many therapies extending survival and 
sometimes improving patient quality 
of life. 

At an Around the Practice presen-
tation hosted by CancerNetwork®, 
Robert J. Motzer, MD, Kidney Cancer 
Section head, Genitourinary Oncology 
Service, and Jack and Dorothy Byrne 
Chair in Clinical Oncology at Memorial 
Sloan Kettering Cancer Center in New 
York, New York, led a discussion with 
thought leaders David H. Aggen, MD, 
PhD, assistant attending physician for 
the Genitourinary Oncology Service at 
Memorial Sloan Kettering Cancer 
Center; Robert S. Alter, MD, cochief, 
Division of Genitourinary Oncology 
and Head and Neck Oncology at John 
Theurer Cancer Center of Hackensack 
Meridian Health in New Jersey; Mehmet 
A. Bilen, MD, associate professor in the 
Department of Hematology and Medical 
Oncology at Emory University School 
of Medicine and director of the Genito-
urinary Medical Oncology Program at 
the Winship Cancer Institute of Emory 
University in Atlanta, Georgia; and 
Brian I. Rini, MD, chief of clinical trials, 
Ingram Professor of Cancer Research, 
and professor of medicine (hematology/
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oncology) at Vanderbilt-Ingram Cancer 
Center in Nashville, Tennessee, about 
current challenges in the treatment of  
2 patients with metastatic RCC.

Frontline Favorable-Risk RCC

CASE 1
• A patient, age 67 years, 

underwent left laparoscopic 
radical nephrectomy; pathology 
showed clear cell RCC, Fuhrman 
grade 3.

• He was on observation for  
5 years without any evidence of 
metastatic disease.

• In 2021, follow-up scan showed 
multiple new lung and pancreas 
metastases.

• A biopsy confirmed RCC.

• Due to multifocal disease, 
surgical resection is not feasible. 

• The patient has International 
Metastatic RCC Database 
Consortium (IMDC) favorable-
risk disease.

TREATMENT
• The patient started treatment 

with intravenous pembrolizumab 
(Keytruda) at 200 mg every 3 
weeks and lenvatinib (Lenvima) 
20 mg by mouth daily. 

• After 2 cycles, patient developed 
hand-foot syndrome and the 
lenvatinib dose was reduced; 
urea cream was prescribed 
with improvement and better 
tolerance. 

• After 4 cycles of treatment, liver 
enzymes were elevated (grade 2) 
and both agents were held. 

• Liver function test (LFT) was 
rechecked 3 days later and was 
increasing, suggesting immune-
mediated hepatitis. 

• High-dose steroids were 
started, which resulted in LFT 
normalization and steroids 
tapered weekly.

FOLLOW-UP
• Repeat scans showed complete 

response (CR) in lung and 
pancreas metastases.

• After discussing with the patient, 
it was decided to get imaging 
every 3 months and remain  
in observation. 

• He is doing very well, with LFTs 
normal. 

• His treatment has remained on 
hold for the past 6 months, and 
there is no evidence of disease 
on repeat scans.

MOTZER: Can you briefly review the 
TKI [tyrosine kinase inhibitor]/IO [immu-
notherapy] programs that are considered 
standard for a patient like this? 

RINI: When I saw [this patient’s] scans, 
one of my initial thoughts was maybe 
this is somebody we could observe. 
Pancreatic metastases tend to be more 
indolent. In terms of the IO/TKIs, pa-
tients with pancreatic metastases tend 
to be more responsive to angiogenesis, 
so I think the choice of an IO/TKI 
makes biologic sense here. There are 
4 such regimens approved: lenvatinib 
and pembrolizumab, which this patient 
got; axitinib [Inlyta] and pembroli-
zumab; cabozantinib [Cabometyx] and 
nivolumab [Opdivo]; and then axitinib 
and avelumab [Bavencio]. The first 3 I 
mentioned have a survival benefit. They 
were developed in parallel with similar 
trial [designs], but not identical. They all 
provide benefit to patients; they all pro-
vide a fairly equivalent survival benefit 
over sunitinib [Sutent]. They also pro-
vide response rates in the 55% to 70% 
range, and CR rates in the 10% to 15% 
range. It does look like lenvatinib and 
pembrolizumab has higher absolute PFS 
[progression-free survival], response rate, 
and CR rate. Whether it’s a truly better 
regimen or just differences in trials, we 
don’t know. To me, it really comes down 
to a dealer’s choice and comfort level 
with the TKI and comfort with dosing 

and holding lenvatinib at 20 mg. It can 
be a more difficult drug, as this patient 
experienced, but I say that there’s not  
1 best choice here. It’s about finding a 
regimen you’re comfortable with and 
then administering it in practice and 
becoming an expert in that regimen.

MOTZER: Do you have a go-to regimen 
that you prefer?

AGGEN: It gets a bit nuanced in selecting 
these different therapeutics. One way I 
think about choosing a TKI/IO regimen is 
related to the half-life of the medication. 
Axitinib has a half-life that’s in the range 
of about 4 to 6 hours, lenvatinib has a 
half-life that’s about a day, and cabozan-
tinib has a half-life that’s about 55 hours. 
If I have a patient who has labile hyper-
tension for whom I anticipate needing a 
dose hold, having a medication with a 
shorter half-life with more flexibility in 
dosing is preferred. I also think that for 
patients who are likely to have difficulty 
tolerating the highest dose of the TKI, 
having flexibility with the dosing is ben-
eficial. Particularly with pembrolizumab 
and either axitinib or lenvatinib, you have 
that. With lenvatinib, we generally start 
at 20 mg but you can titrate all the way 
down to 4 mg. Similarly, with axitinib, a 
starting dose is usually 5 mg and there’s 
flexibility to go down to 2 mg twice a day 
or up to 10 mg. With cabozantinib, the 
half-life is substantially longer, and for 
patients who are frailer I lean away for 
that reason. 

There are also particular subgroups I 
think about. Based on data with cabozan-
tinib as monotherapy, we know there’s 
strong activity with cabozantinib and 
bone metastases. For patients with pre-
dominant bone metastases, I tend to favor 
nivolumab and cabozantinib. Although 
the phase 3 trials weren’t powered to 
look at those subgroups, it does seem 
that there’s a benefit to nivolumab and 
cabozantinib in patients with bone metas-
tases. For patients with liver metastases, I 
tend to favor pembrolizumab and axitinib 
or pembrolizumab and lenvatinib in part 
because of the half-life issue. If patients 

AROUND THE PRACTICEKIDNEY CANCER



8 O N C O L O G Y ®

AROUND THE PRACTICE KIDNEY CANCER

M A Y  2 0 2 2

develop changes in LFTs, it’s often dif-
ficult to tease out whether this is an IO 
toxicity or a TKI toxicity, so having the 
ability to hold that TKI is very import-
ant. I don’t think about these therapies 
differently in terms of risk groups, and 
I would feel comfortable offering any 
of these regimens to [individuals] with 
favorable-risk, intermediate-risk, or 
poor-risk disease. I think with any of these 
regimens, the median time to response is 
on the order of 6 to 8 weeks. If you have 
a patient who’s symptomatic, all of these 
are appropriate options.

MOTZER: Is there a biomarker that you 
use to select treatment options for RCC? 

ALTER: The CheckMate 025 clinical 
trial [NCT01668784] did represent to 
us that patients with PD-L1–positive or 
PD-L1–negative disease still respond to 
[IO].1 It has proven to us that the disease 
can be PD-L1 negative and still [respond 
to IO], so that is going to be a good 
biomarker. You can use blood pressure 
as a marker for axitinib; it seems to be 
isolated to that, yet we still do utilize that 
in our clinics. We’re utilizing next-gen-
eration sequencing often and we do get 
information like the tumor mutation 
burden, which is still controversial  
regarding a prognostic marker for RCC. 
MSI/dMMR [microsatellite instability 
and mismatch repair deficiency] are 
also controversial, and I don’t think 
we’re using them very well. Right now, 
we don’t have a good biomarker to gauge 
our success in how to predict response in 
our patients with RCC.

MOTZER: What helped you choose 
lenvatinib/pembrolizumab over some of 
the others for this patient? 

BILEN: [Because] there are no pro-
spective head-to-head comparisons nor 
biomarkers [for treatment], we make our 
selection based on clinical features. In 
this case, a patient has pancreatic metas-
tases in addition to lung metastases, and 
we have data suggesting that pancreatic 

metastasis is more [responsive to VEGF 
inhibitors]. This patient had IMDC favor-
able risk, and for this reason an IO/TKI 
combination will be ideal. The reason we 
chose pembrolizumab and [lenvatinib] 
is really based on patient preference. 
This patient is traveling a long distance 
and pembrolizumab can be given every  
6 weeks instead of nivolumab, which is 
every 4 weeks. This will be easier for the 
patient in terms of fewer infusion center 
visits. In addition, this patient preferred 
daily medication, and you always have a 
hard time remembering to take medica-
tion twice a day or 3 times a day. 

MOTZER: When you’re discussing treat-
ment with patients, what do you feel are 
the standout adverse events [AEs] that 
you need to talk about, and how do you 
follow up? 

RINI: I generally talk about categories 
of TKI toxicities: fatigue, diarrhea, hand-
foot syndrome, and hypertension. Then 
separately, I’ll talk about the inflamma-
tory IO toxicities, which are some of the 
same, such as diarrhea, although by a 
different mechanism. I tend to give them 
an overview of that, and I tend to stress 
that everybody’s different and we’re 
starting a lot of [individuals] at the same 
dose, which isn’t [always] going to be the 
right dose. [I ask that they] give us several 
weeks, if not a few months, to get it right 
and that they need to tell us about [AEs]. 
We don’t have cameras in their house, 
we’re not sure what’s going on, and [indi-
viduals] can get sick in a hurry, as you all 
know. I tend to talk in generalities about 
those [AEs]. I’m lucky enough to have a 
pharmacist who then comes in the room 
after me to give handouts and goes into 
more granular detail about [taking med-
ication] with or without food and things 
like that. Then we see patients every 3 
weeks when they have their infusions; 
at least early in these regimens, either 
myself or my nurse practitioner will see 
them. It’s those first several weeks that 

are critical. If patients can get off to a 
good start and get on the right dose of 
TKI, they do well. If they get off to a bad 
start, it just doesn’t go well. They tend to 
want to quit the TKI altogether or end up 
in the hospital, and so those first several 
weeks are critical.

MOTZER: This patient had a dose re-
duction for toxicity. One of the questions 
that comes up when you are doing a dose 
reduction is about the effect on the out-
come. How do you manage that question 
from a patient? 

BILEN: I remind them that quality of life 
is very important and keeping them on 
the treatment as long as possible is also 
very important. If I have a patient who 
has a good performance status and no 
significant frailty, I also start lenvatinib 
at 20 mg, and based on the type and  
severity of the toxicity, we can hold or we 
can reduce. We are all familiar with VEGF 
TKI toxicity; they are very predictable. 
If the patient is tolerating an agent, I am 
comfortable that they are benefiting even 
if we need to do a dose reduction. But if 
I have a patient for whom I worry about 
the tolerance, starting at a lower dose and 
increasing it is also a valid choice. 

MOTZER: What is your approach to  
patients who are progressing on lenvati-
nib and pembrolizumab in relatively short 
order after an initial response? 

RINI: Whether their response is long 
or short, I’m not sure it’d be different. I 
tend to use cabozantinib second. I think 
it’s the most active drug that such a pa-
tient would not have seen yet. As you’re 
aware, we don’t yet have level 1 evidence 
for using immunotherapy in sequence, 
although there are trials ongoing, so I 
don’t do that off protocol. I tend to give 
a single-agent TKI; that is the default 
standard. If I gave cabozantinib and 
nivolumab up front, then of course I’d 
pick a different TKI, but I tend to use 
the pembrolizumab-based doublets that 
we’ve talked about.
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Treating With IO/IO 
Combination in the First Line

CASE 2
• A man, age 52 years, 

presented in January 2021 
with flank pain and hematuria. 

• Medical history: hypertension, 
type 2 diabetes managed with 
metformin, obesity, asthma 

• No known family history of 
malignancy 

• CT of the abdomen/pelvis 
showed a 9.5 × 8.6 × 7.0–
cm right renal mass with 
extension to the inferior 
vena cava. 

• He underwent right radical 
nephrectomy in that month. 

• Pathology consistent with 
clear cell RCC

• Surveillance imaging in August 
2021 showed new mediastinal 
and hilar lymphadenopathy up 
to 5.2 cm. 

• No evidence of liver or 
osseous metastases 

• Endobronchial biopsy of a hilar 
lymph node showed PAX8-
positive, CK7-positive, CA9-
positive cells consistent with 
metastatic clear cell RCC. 

• The patient’s IMDC risk 
category was intermediate 
risk; time from diagnosis to 
treatment is less than 1 year.

TREATMENT
• The patient was started on 

combination therapy with 
nivolumab at 3 mg/kg and 
ipilimumab (Yervoy) at  
1 mg/kg every 3 weeks and 
received 3 doses therapy. 

• He developed blurry vision and 
eye pain with eye strain. 

CASE CONTINUED
• He was evaluated by 

ophthalmology and diagnosed 
with posterior uveitis; he was 
started on prednisone at 1 mg/
kg and steroid eye drops.

FOLLOW-UP
• Restaging CT of the chest/

abdomen/pelvis after 3 cycles 
of therapy was consistent with 
partial response to treatment, 
with 50% reduction in target 
lesions. 

• A subcarinal lymph node 
previously measuring  
5.1 × 2.5 cm is now 2.3 × 1.0 cm. 

• A lower right paratracheal node 
measures 1.1 × 1.5 cm and was 
previously 4.1 × 3.0 cm. 

• The patient was tapered off 
prednisone over 8 weeks with 
resolution of uveitis. Patient 
remains on surveillance and is 
currently off systemic treatment.

MOZER: What were the factors that 
made you choose ipilimumab plus 
nivolumab (ipi/nivo) for this particular 
patient, and are there other patients with 
intermediate-risk or poor-risk disease that 
you would preferentially treat with a TKI/
IO combination? What kind of factors go 
into that decision for you?  

AGGEN: This patient is relatively young. 
If I were to put him on an IO/TKI combi-
nation, I’m likely committing that patient 
to be on a pill for months to years. In 
the pembrolizumab-lenvatinib study, the 
median time on treatment was about  
17.0 months.2 To commit somebody 
who’s 52 to a TKI has some other practical 
risks and other chronic toxicities. For this 
particular patient, having a treatment-free 
interval was important to him. He had 
young children and the promise of being 
in that 40% of patients who are in that tail 
on the curve in the CheckMate 214 trial 

[NCT02231749] was worth the risk of 
additional autoimmune toxicities.3 I will 
usually steer away from IO/IO therapy 
to an IO/TKI if the patient’s really symp-
tomatic with bulky disease and I need a 
response quick. In his case, he wasn’t at all 
symptomatic from the higher lymphade-
nopathy, and in that case he was an ideal 
candidate for a combination ipi/nivo.

MOTZER: What about patients with 
autoimmune disorders or a history of 
rheumatoid arthritis? 

AGGEN: It depends on the toxicity. There 
are certain toxicities like arthritis that are 
managed with topicals that you can risk 
challenging [the disease] with PD-1 ther-
apy. Certainly, we’re worried about an 
increased risk of autoimmune toxicities 
when we add in CTLA-4 blockade. For  
patients who have underlying autoim-
mune toxicities, that would definitely 
make me steer more toward an anti–PD-1/
TKI combination in close consultation 
with other specialists who are manag-
ing those autoimmune conditions. For  
patients with organ transplants, my 
general feeling is you should steer away  
from any PD-1 or PD-1/CTLA-4 [inhib-
itor] therapy.

MOTZER: For patients who progress on 
ipi/nivo, what’s your go-to regimen in the 
second-line setting? 

BILEN: My default second-line agent 
is cabozantinib unless I have a clinical 
trial. There are a number of clinical trials 
enrolling in that patient population for 
different IO/TKI and TKI/HIF2-α com-
binations. Hopefully, our options are 
going to get more [abundant] in the near 
future. If there is no clinical trial, I prefer 
cabozantinib either as a single agent, or 
if I have oligoprogression, sometimes I 
add it on top of nivolumab based on the 
first-line data. 

For references visit
cancernetwork.com/May_RCC_5.22
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Treatment Options in 
Transplant-Eligible and 
-Ineligible Multiple Myeloma

Saad Z. Usmani, MD, MBA, FACP

Neha S. Korde, MD

Scan QR code for the
complete video series.

In this special edition of Around the Practice: Institutional Insights, physicians 
from Memorial Sloan Kettering Cancer Center in New York, New York, 
discuss topics in multiple myeloma.
The experts included Saad Z. Usmani, MD, MBA, FACP, chief of myeloma 

service; Neha S. Korde, MD, a hematologic oncologist; Sham Mailankody, 
MBBS, a medical oncologist; and Urvi A. Shah, MD, a hematologic oncologist. 

Transplant Eligibility Criteria in Multiple Myeloma
To begin their discussion, the clinicians evaluated the case of a patient with trans-
plant-eligible multiple myeloma. Usmani moderated the narrative, commencing 
with asking how each participant would handle this patient’s treatment. 

PATIENT CASE 
• A 51-year-old man presented with revised International Staging 

System stage II multiple myeloma.

• Laboratory values

• Hemoglobin: 7.0 g/dL

• β2-Microglobulin: 6 mg/dL

• Albumin: 3.2 g/dL

• Bone marrow: 22% clonal plasma cells

• Serum κ free light chain: 24 mg/dL

• Serum IgG: 5 g/dL

• Cytogenetic abnormalities: none

• ECOG performance status: 1

• PET/CT: multiple vertebral bone lesions 

• No extramedullary disease

• His diagnosis was IgG κ myeloma, and he was identifi ed as being 
transplant eligible.

USMANI: How do you determine if a patient is transplant eligible?
MAILANKODY: At our center we have almost everybody see a transplant 

doctor for a consultation before we determine if the patient is eligible. In 

Sham Mailankody, MBBS

Urvi A. Shah, MD
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many cases like this, the patient is 
clearly transplant eligible. There are 
patients who may be older and have 
comorbidities. But we’ve [become] 
much better with transplants, so the  
default status for most of our pa-
tients should be that they’re trans-
plant eligible unless there are glaring 
exclusions. We also find it helpful 
that patients meet with a transplant 
doctor, in addition to their primary  
myeloma doctor, to get a second perspec-
tive about the role of transplant, collec-
tion, and up-front vs delayed transplant.

SHAH: It’s important to start with 
induction. Now that we have so many 
options, that becomes a big conversation. 
Once the patient has finished about 3 to 
4 cycles, that’s helpful because you know 
how they tolerate those cycles. This helps 
you determine transplant eligibility and if 
they tolerate it well, especially for those 
you’re on the fence about. 

USMANI: Would your engagement with 
the transplant physicians be different if 
this patient had high-risk disease? If 
he had high-risk cytogenetics, would  
you be worried about having a gap  
between finishing induction, collection, 
and transplant? 

KORDE: I take a different approach 
with my patients. I like to get that seed 
planted early because that’s the best thing 
for them. If there’s this ongoing discus-
sion about whether they’re up for it, it 
helps to address it as we go through the 
induction. For my high-risk patients, I’m 
very transplant forward. I introduce the 
concept to them quickly, usually at first 
visit. I’m pretty up front and honest in 
terms of why and where the data are. 

USMANI: We have [several] choices of 
first-line induction treatment. What are  
your thoughts on picking triplet vs qua-
druplet regimens? 

MAILANKODY: There should be few 
patients, if any, treated with doublets 
in modern times. Obviously, there are  
patients in our clinic who may need dou-
blet treatment for various reasons, but the 

default position should be to go with a 
triplet or a quadruplet regimen. 

I’ll go with a triplet regimen at a 
minimum. For patients who have  
aggressive disease presentation or high-
risk cytogenetics, there may be more of an 
inclination to go with a quadruplet—for 
instance, [regarding the] updated results 
from GRIFFIN [NCT02874742].1 We’re 
recognizing more that [although] we’ve 
made significant progress for patients 
with high-risk myeloma, we continue to 
need new approaches and innovations in 
how we treat them. It would be reason-
able to consider a quadruplet regimen 
like daratumumab [Darzalex] and RVd 
[lenalidomide (Revlimid), bortezomib 
(Velcade), and dexamethasone] based on 
[data from] the GRIFFIN study.

This patient has standard-risk cyto-
genetics and is a young person. Any of 
these choices would be reasonable. He 
has a creatinine clearance of 45 mg/dL, 
which would not preclude him from 
getting lenalidomide, but that may be 
one reason why some physicians would 
consider CyBorD [cyclophosphamide, 
bortezomib, dexamethasone] for a cycle 
or 2 until the renal function stabilizes; but 
any of the mentioned choices would be 
quite reasonable.

KORDE: For my standard-risk patients 
who are young, because of [find-
ings from] the ENDURANCE study 
[NCT01863550], I’ll often choose KRd 
[carfilzomib (Kyprolis), lenalidomide, 
dexamethasone] if I have a clear un-
derstanding of their cardiac history.2 In 
this patient, if he has a relatively benign 
cardiac history, I’ll choose carfilzomib 
up front. In my older standard-risk 
patients, I tend to go with RVd because 
it’s tolerable. 

SHAH: I tend to agree with what 
everyone has said, but some things call 
for a discussion with the patient about 
the toxicities of these drugs. Patients  
sometimes have very strong preferences 
about carfilzomib, which has a slight 
increased cardiotoxicity, vs bortezomib, 

which has neuropathy. I tend to bring 
up the basics of the data. The ENDUR-
ANCE study [data] showed no difference 
between VRd and KRd, but there may 
be some [findings from] phase 2 studies 
that suggest that this combination is good. 
It’s important to see what the patient is 
leaning toward. I tend to prefer bortezo-
mib options, given the ENDURANCE 
trial results, the cost, and also because 
it’s [intravenous] vs subcutaneous. I 
find that having to come in weekly for 
an [intravenous] therapy vs just having 
a shot is a significant [improvement in] 
quality-of-life benefit unless neuropathy 
is an issue.

MAILANKODY: For somebody with a mild 
to moderate degree of cardiac history, you 
may want to go with [bortezomib]. Many 
times what patients tell us will influence 
what regimens we use, but we can feel 
comfortable that both treatments are 
equally effective, at a minimum, based 
on the ENDURANCE study [data]. They 
have somewhat different safety profiles, 
so that may play a role, but the [important 
aspect is the use of a] triple regimen, at 
least, for most patients. Then consider a 
quadruplet regimen in the coming years 
as well while more data emerge from 
GRIFFIN and other studies.

Induction and Consolidation  
in Transplant-Ineligible Patients
USMANI:  In your clinical practice, how 
do you guide the number of cycles of 
[induction and consolidation]? 

MAILANKODY: If you engage the trans-
plant doctors early, the delay in taking a 
break for collection is usually not very 
long. The caveat is to have the patient see 
the doctors proactively and early. 

We have studies of transplant vs  
delayed transplant. The idea is that if 
those patients defer for various reasons 
and do [progress eventually], then there 
would be a strong consideration for 
transplant. I’d probably resume some 
form of induction therapy for a few 
more cycles. After [stem cell] collection 
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in those patients who decide not to do 
transplant up front, I try to get as deep 
of a response as possible before mainte-
nance therapy.

SHAH: I also ask if [their response is 
plateauing or what their response is to 
how many cycles. It should depend on 
the deepening of cycles for the individ-
ual, which we don’t see in clinical trials 
because they’re fixed in terms of the 
number of cycles. With a patient, I make 
sure that with every cycle there’s some 
added response. Once they’ve plateaued, 
I do 1 more cycle. I don’t see a point in 
continuing cycles indefinitely or for a 
certain number that I’ve defined. I refer 
them to the transplant [department] and 
think about whether they need to go to 
transplant sooner than later if necessary.

USMANI: The only patients that I’m 
[recommending] consolidation for, and 
I try to introduce this idea before trans-
plant, are the high-risk patients. If they’re 
not getting better than a VGPR [very good 
partial response] post transplant, I would 
negotiate with them to have a couple of 
postconsolidation cycles or posttrans-
plant cycles with consolidation before 
going into a maintenance phase.

Transplant Ineligible  
in Multiple Myeloma
USMANI: Can you talk about first-line 
treatment options for transplant-ineligi-
ble multiple myeloma.

SHAH: As we have more data coming 
along, we have options for the trans-
plant-ineligible patients. RVd-lite used 
to be the standard that many doctors 
used across the United States, where they 
would do reduced doses of lenalidomide 
and bortezomib with a 35-day cycle or 
adapted to a 28-day cycle. This was based 
on [results from] a small study from Mas-
sachusetts General Hospital in Boston. 
Now, with the new phase 3 randomized 
MAIA study [data (NCT02252172)], 
we also see that there’s an overall sur-
vival benefit.3 That study looked at  
daratumumab, lenalidomide, and  

dexamethasone [DRd] compared with 
lenalidomide and dexamethasone. 

Then the randomized phase 3 [TOUR-
MALINE-MM2] study [NCT01850524] 
in the transplant-ineligible group looked 
at ixazomib [Ninlaro], lenalidomide, and 
dexamethasone compared with lenalido-
mide and dexamethasone.4 This was not 
a statistically significant study, but there 
was a clinically significant benefit in some 
ways. If a patient didn’t want to come in 
for visits and wanted a completely oral 
regimen, then for those certain patients 
ixazomib could be added to [Rd].

USMANI: Would you think about the 
high-risk patients when you would con-
sider that?

SHAH: I rarely use the ixazomib/lenalid-
omide/dexamethasone triplet. I recently 
had a patient who loved to travel and 
was otherwise fit but refused to come in 
weekly for treatment. For that patient, it 
worked out well. But if a patient is willing 
to come in, I would prefer either RVd or 
DRd for them. I’ll add that many trans-
plant-ineligible patients are obviously 
frail, and I often see doctors considering 
a doublet therapy, but I would argue that 
we should try to do a triplet therapy at a 
reduced dose rather than do 2 drugs for 
those [patients]. With that, you can start 
with 1 cycle of a doublet, see how they 
tolerate it, and then add the next drug 
with the second cycle.

USMANI: The point you’re trying to 
make here is that it’s the same heteroge-
neous disease. It has many different clones 
and subclones. You can’t treat myeloma 
with a single mechanism of action, but 
you can combine different mechanisms 
of action to get them in a dose-attenu-
ated fashion so that you can get better 
outcomes for your patients.

I’ve always been struck by the fact that 
[data from] most of the ixazomib studies, 
whether it’s in the newly diagnosed or 
early-relapsed setting, have shown some 
early promise but that promise hasn’t 
come through. Many of us have felt 
that maybe it’s the weaker of the 3 PIs 

[proteasome inhibitors]. Another way of 
looking at this would be if K [carfilzomib] 
and V [bortezomib] were comparable 
in the frontline setting, based on the  
ENDURANCE study [results]. This may 
be a reasonable replacement for older 
patients but may not have the same kick. 

When you’re thinking about frontline 
treatment for transplant-ineligible pa-
tients, how are you thinking about the 
treatment options? 

KORDE: I’m looking at whoever is sitting 
in front of me. For that transplant-ineligi-
ble group, looking at the recently updated 
MAIA data [shows me that] this regimen 
is the standard of care in this group. It’s 
hard to compare the 2 [therapies] head to 
head, but when you look at the DRd—the 
tolerability, how easy it is to give, and the 
lack of neuropathy—that tends to come 
to the forefront of my mind.

I’m also thinking about who the patient 
is. For the person sitting in front of you, 
there can be a whole range of frailty and 
comorbidity considerations. Look at 
the support system [and] the providers 
helping the patient. What I usually find is 
that the DRd tends to go very smoothly 
with those patients. It seems to work with 
few adverse effects and lower rates of neu-
ropathy. I tend to prefer that over RVd. 

MAILANKODY: The data would suggest 
that as long as we don’t have randomized 
comparison data, any differences between 
the 2 triplets are somewhat marginal. 
There are very few patients who should 
be getting doublets with newly diagnosed 
myeloma in 2021. For most people, trans-
plant eligible or ineligible, you will be able 
to administer a triplet. 

KORDE: Do you end up switching your 
patients to lenalidomide alone after 
maintenance?

USMANI: I wait for patients to get to 
a response plateau, and it also depends 
on how well they’ve tolerated it. If they 
have any issues [with their lab results], 
my typical preference is to wean off the 
lenalidomide and keep the daratumumab 
to once a month. Yes, it used to be more 
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cumbersome when it was an infusion, 
but now it’s subcutaneous. When they 
come in for labs, you can take care of 
the subcutaneous injection. There are 
other patients who are standard risk and 
have tolerated lenalidomide whom you 
can wean off the daratumumab. That’s 
real-world practice. 

When you initiate the 3-drug regimens 
for your newly diagnosed transplant- 
eligible patients, we talk about whether 
you continue maintenance with 1 drug vs 
continuing on all drugs. Does cytogenetic 
risk, or high-risk vs standard risk, influ-
ence your choice? How confident are you 
of one strategy vs the other? 

MAILANKODY: We talked a lot about the 
ENDURANCE study. It’s a large study 
with 1000 patients that didn’t include 
those with high-risk myeloma or high-
risk cytogenetics; those patients were 
excluded. The results, very strictly speak-
ing, are relevant or applicable primarily 
to patients with standard-risk myeloma. I 
think the clinical scientific question about 
the role of carfilzomib in patients with 
frontline [disease and] high-risk cytoge-
netics is still an open question.

That said, I do believe that of the many 
treatments for myeloma, there are very 
few treatments that work for high-risk 
but do not work in standard-risk patients. 
You have treatments that work well in 
low-risk patients, but do not work in 
high-risk [patients]. It’s reasonable to 
consider carfilzomib, lenalidomide, and 
dexamethasone for high-risk patients. 
The responses tend to be somewhat ear-
lier with carfilzomib vs bortezomib. If 
you have a patient [with high-risk cytoge-
netics] who has a large mass in the spinal 
column or another lesion for which you 
would like to get an early, quick response, 
I would probably lean toward KRd. 

A quadruplet would also be an option 
in those patients based on emerging data 
from the GRIFFIN study. These studies 
have not looked specifically at high-risk 
patients, which is what limits us being 
more definitive, but I think it would be 

reasonable to consider daratumumab/
RVd in those patients. This is not in trials, 
but this is how I practice. If I start on a trip-
let, whatever the choice is, I check again in  
2 months to see what the response is like. 
If you have a patient who has not achieved 
a PR [partial response] after 2 cycles of 
RVd and has high-risk cytogenetics, that 
patient isn’t likely going to get a very deep 
response. [For those patients], I would 
be more proactive about adding a fourth 
drug or changing to a different triplet. 
It doesn’t happen very often, fortunately, 
but is something to keep in mind as we 
tailor these regimens and treatments to 
our patients.

USMANI: One thing that we haven’t 
touched upon is the utility of MRD [min-
imal residual disease] testing in our clinical 
practice. Should we be defining treatment 
duration or changing treatments based 
on MRD results?

KORDE: I don’t think we’re yet there. 
We are in a gathering-data phase at this 
point. The questions that are being asked, 
for instance, by the MASTER study 
[NCT03224507] are fascinating.5 This 
is a roadmap to where we want to go. 
When I look at our smaller phase 2 study 
where we tailored treatment around MRD  
response, even though some of those data 
are maturing, I don’t think it’s quite there 
yet. We need more sustainable MRD  
time points.

SHAH: In the MASTER study, they 
divided the patients into groups of  
0 high-risk cytogenetic abnormalities, 1  
cytogenetic abnormality, and 2 cytogenetic 
abnormalities. The high-risk features that 
they call for are t (4;14), t (14;16), deletion 
17p, and gain of chromosome 1q.

Once they stopped maintenance, they 
looked at patients at the 1-year landmark 
who relapsed or had a biochemical 
progression. Of those with 2 high-risk 
cytogenetic abnormalities, 27%…had a 
recurrence of disease, whereas in the 0 to 
1 cytogenetic abnormality, …almost 0% 
or 4% of patients…[had]. It’s important to 
have sustained MRD negativity at 2 time 

points, and it may not be the same for all 
patients, depending on risk.

USMANI: Sustained CR is most import-
ant for high-risk patients. As our tools are 
getting better, we’re seeing this recurrent 
theme in some of those concepts. We are 
going to be relying on sustained MRD 
negativity. Lower thresholds may be rele-
vant to standard-risk patients, but I agree, 
sustained MRD is probably going to be 
the first time point we’re thinking about.

MAILANKODY: I generally tell my pa-
tients that I would do at least a minimum 
of 2 years because there are no studies 
of maintenance less than 1 to 2 years. 
Beyond that, if they’re tolerating it well 
and things are going well, maybe continue 
treatment but have a discussion of the pros 
and cons of stopping—particularly if they 
have sustained MRD negativity, are lower 
risk, or have had adverse effects with the  
ongoing maintenance therapy. That’s a 
small group of patients, but those patients 
may do OK with coming off maintenance 
at some point and being monitored closely 
off maintenance.  
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2L=second-line; BIRC=blinded independent radiology committee; CI=confidence interval; HR=hazard ratio; ITT=intent to treat; NE=not estimable; ORR=overall 
response rate; PFS=progression-free survival; RAI-R=radioactive iodine-refractory; RECIST=Response Evaluation Criteria in Solid Tumors; VEGFR=vascular endothelial 
growth factor receptor. 

INDICATION
CABOMETYX® (cabozantinib) 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. 

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 fistulas and perforations, including abscess 
and sepsis. Discontinue CABOMETYX in patients who experience a 
Grade 4 fistula 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.

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.

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 
findings 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. 

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS
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 effective 
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.  

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 
treatment and for 4 months after the final dose.
Hepatic Impairment: In patients with moderate hepatic impairment, 
reduce the CABOMETYX dosage. Avoid CABOMETYX in patients with 
severe hepatic impairment.

You are encouraged to report negative side effects of prescription drugs to the FDA. 
Visit www.FDA.gov/medwatch or call 1-800-FDA-1088.
Please see Brief Summary of the Prescribing Information for CABOMETYX on adjacent pages.

CABOMETYX delivered a significant benefit in the primary PFS analysis1

Median PFS was not reached in the primary analysis (n=125, 95% CI: 5.7-NE) vs PFS of 1.9 months with placebo 
(n=62, 95% CI: 1.8-3.6); HR=0.22 (95% CI: 0.14-0.35; P<0.0001).

Early and sustained separation demonstrated at updated analysis—
with a median PFS of 11 months1

No formal statistical testing was conducted at the time of the updated analysis.

COSMIC-311 was a phase 3, multicenter, randomized (2:1), double-blind, placebo-controlled trial in 258 radioactive 
iodine-refractory or ineligible patients with DTC who had progressed after prior systemic treatment. Patients were 
randomized to receive CABOMETYX 60 mg orally once daily or placebo with supportive care until disease progression 
or unacceptable toxicity. Patients were treated until progression, and eligible placebo patients were allowed to cross 
over to receive open-label CABOMETYX after BIRC-confirmed progressive disease per RECIST v1.1. The multiple primary 
outcome efficacy measures were PFS in the ITT population (n=187) and ORR in the first 100 randomized patients.1,2

ORR results
In the COSMIC-311 trial, 
the ORR did not reach a 
prespecified endpoint for 
statistical significance 
(critical P value=0.01)1,2

The ORR (95% CI, P=0.0281) 
for CABOMETYX was 
15% (7%-26%) and 0% for 
placebo (0%-11%). All 
responses confirmed were 
partial responses1,2

78% reduction in risk of progression or death in both primary and updated analyses1

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

0 3 6 9 12 15 18

P
ro

b
ab

ili
ty

 o
f 

p
ro

g
re

ss
io

n-
fr

ee
 s

ur
vi

va
l

Progression-free survival (months)

20 4 0
1 0 0

CABOMETYX (n=170)
Placebo (n=88)

HR=0.22 (95% CI: 0.15-0.31)

11 MONTHS
95% CI: 7.4-13.8

1.9 MONTHS
95% CI: 1.9-3.7

170 117 59 41
88 33 11 7

Patients at risk

78% REDUCTION in risk of progression or death (HR=0.22)
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DTC

Learn more at
CABOMETYXHCP.COM/DTC

References: 1. CABOMETYX® (cabozantinib) Prescribing Information. Exelixis, Inc, 2021. 2. Brose MS, 
Robinson B, Sherman SI, et al. Cabozantinib for radioiodine-refractory differentiated thyroid cancer 
(COSMIC-311): a randomised, double-blind, placebo-controlled, phase 3 trial. Lancet Oncol. 
2021;22(8):1126-1138. doi:10.1016/S1470-2045(21)00332-6.

*For those who are RAI-R (or ineligible) and have 
progressed on a prior VEGFR-targeted therapy1

©2022 Exelixis, Inc. CA-2307-1 04/22 60 mg   40 mg   20 mg

CA-2307-1_DTC_2PgOncViewRecap_Resize_R02.indd   1-2CA-2307-1_DTC_2PgOncViewRecap_Resize_R02.indd   1-2 4/8/22   4:38 PM4/8/22   4:38 PM



2L=second-line; BIRC=blinded independent radiology committee; CI=confidence interval; HR=hazard ratio; ITT=intent to treat; NE=not estimable; ORR=overall 
response rate; PFS=progression-free survival; RAI-R=radioactive iodine-refractory; RECIST=Response Evaluation Criteria in Solid Tumors; VEGFR=vascular endothelial 
growth factor receptor. 

INDICATION
CABOMETYX® (cabozantinib) 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. 

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 fistulas and perforations, including abscess 
and sepsis. Discontinue CABOMETYX in patients who experience a 
Grade 4 fistula 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.

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.

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 
findings 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. 

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS
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 effective 
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.  

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 
treatment and for 4 months after the final dose.
Hepatic Impairment: In patients with moderate hepatic impairment, 
reduce the CABOMETYX dosage. Avoid CABOMETYX in patients with 
severe hepatic impairment.

You are encouraged to report negative side effects of prescription drugs to the FDA. 
Visit www.FDA.gov/medwatch or call 1-800-FDA-1088.
Please see Brief Summary of the Prescribing Information for CABOMETYX on adjacent pages.

CABOMETYX delivered a significant benefit in the primary PFS analysis1

Median PFS was not reached in the primary analysis (n=125, 95% CI: 5.7-NE) vs PFS of 1.9 months with placebo 
(n=62, 95% CI: 1.8-3.6); HR=0.22 (95% CI: 0.14-0.35; P<0.0001).

Early and sustained separation demonstrated at updated analysis—
with a median PFS of 11 months1

No formal statistical testing was conducted at the time of the updated analysis.

COSMIC-311 was a phase 3, multicenter, randomized (2:1), double-blind, placebo-controlled trial in 258 radioactive 
iodine-refractory or ineligible patients with DTC who had progressed after prior systemic treatment. Patients were 
randomized to receive CABOMETYX 60 mg orally once daily or placebo with supportive care until disease progression 
or unacceptable toxicity. Patients were treated until progression, and eligible placebo patients were allowed to cross 
over to receive open-label CABOMETYX after BIRC-confirmed progressive disease per RECIST v1.1. The multiple primary 
outcome efficacy measures were PFS in the ITT population (n=187) and ORR in the first 100 randomized patients.1,2

ORR results
In the COSMIC-311 trial, 
the ORR did not reach a 
prespecified endpoint for 
statistical significance 
(critical P value=0.01)1,2

The ORR (95% CI, P=0.0281) 
for CABOMETYX was 
15% (7%-26%) and 0% for 
placebo (0%-11%). All 
responses confirmed were 
partial responses1,2

78% reduction in risk of progression or death in both primary and updated analyses1
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*For those who are RAI-R (or ineligible) and have 
progressed on a prior VEGFR-targeted therapy1
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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

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
Pruritis 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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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

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
Pruritis 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

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 
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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

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 
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•  Advise females of reproductive potential to use effective 
contraception during treatment with CABOMETYX and for 4 
months after the final dose. 
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Drug interactions: Advise patients to inform their healthcare 
provider of all prescription or nonprescription medications, 
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grapefruit juice, and St. John’s wort. 
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least 2 hours after eating. 
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Treatment Advances 
in Chronic GVHD

At an Around the Practice
program hosted by Cancer-
Network®, experts spoke about 

updates in the treatment of chronic 
graft-vs-host disease (GVHD). The 
panel was led by John F. DiPersio, 
MD, PhD, chief of the Division of 
Oncology and deputy director of 
the Alvin J. Siteman Cancer Center 
at Washington University School of 
Medicine in St Louis, Missouri.

“Issues with diagnosis and 
treatment of patients with chronic 
GVHD…represent, in my humble 
opinion, some of the most challeng-
ing clinical issues that we deal with 
in the transplantation community,” 
DiPersio said as a lead-in to the dis-
cussion. “We don’t understand that 
much about the biology of the dis-
ease, but we’ve made some progress.”

Other experts on the panel 
included Pashna N. Munshi, MD, 
associate clinical director of the 
Stem Cell Transplant and Cellular 
Immunotherapy Program at Med-
Star Georgetown University Hos-
pital in Washington, DC; Hannah 
Choe, MD, assistant professor and 
member of the Leukemia Research 
Program at The Ohio State Univer-
sity Comprehensive Cancer Center 
– The James in Columbus, Ohio; and 
Yi-Bin Chen, MD, director of the He-
matopoietic Cell Transplant & Cell 
Therapy Program at Massachusetts 
General Hospital and associate 
professor of medicine at Harvard 
Medical School in Boston.

Acute vs Chronic GVHD
DIPERSIO: What are the classic 
signs and symptoms of acute and 
chronic GVHD? 

CHEN: We tend to view acute and 
chronic GVHD as separate diseases. 
For the most part, they’re separated 
by their [time to] onset after trans-
plantation and their manifestations. 
Historically, we had the 100-day 
mark: acute would occur before it, 
and chronic would occur after it. That 
timeline doesn’t matter anymore, 
it’s much more about the clinical 
manifestations. There are rare cases 
where you have patients who have 
overlapping symptoms of both, but 
we tend to view acute GVHD as a 
T-cell–driven immune response.

The organs we think about it 
affecting include the skin, [with] 
erythema or red skin rash, and the 
lower GI [gastrointestinal] tract 
[which] presents as diarrhea, an-
orexia, lack of appetite, or persistent 
nausea. The organ that’s least likely 
to be involved is the liver, mainly pre-
senting as asymptomatic elevations 
and liver function tests. Those are 
the primary organs we look at for 
acute GVHD. 

Chronic [GVHD] is much more 
indolent; it takes a longer time to 
develop. Instead of a classic T-cell 
response, we think there’s a role for 
B cells, regulatory T cells, and other 
immunological pathways that are 
often redundant. The manifestations 
are no longer this angry rash and 
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diarrhea. They’re more dominated by 
symptoms we find in classic autoimmune 
disease: their eyes are dry, the mouth is 
very dry from lack of salivary production, 
and there can be ulcerations. The skin is 
no longer an erythematous rash but looks 
more like eczema or psoriasis. Almost any 
organ can be involved. This includes the 
lungs, the fascia, the underlying connec-
tive tissue of the skin, the joints, and the 
muscles. It’s a very heterogeneous disease 
which has made progress quite difficult 
in this chronic GVHD entity.

MUNSHI: Chronic GVHD is more 
subtle in my opinion. Sometimes it can 
creep up on you or your patient; symp-
toms like oral pain, dry mouth, or taste 
changes are more apparent. They’ll tell 
you right away that [their] mouth is 
burning, things are sensitive, there are 
ulcers, or that their eyes feel dry. But once 
the chronic GVHD builds up more in 
the myofascia and the skin, things like 
skin tightening—especially if they’re 
a little overweight—might be missed. 
Sclerosis could be developing, and they 
may not know that they have a patch of 
sclerotic myofascial skin in the abdomen. 
If you ask them to raise their arm over 
their head or to get something out of the 
kitchen drawer, they’ll realize they’re not 
able to do that anymore. Chronic GVHD 
is a very subtle phenomenon. As experts, 
we’re always looking out for it, but many 
patients may be home with their refer-
ring doctors in the community. Things 
can be missed.

DIPERSIO: Anytime you’re taking care 
of a patient late after transplant and 
something completely odd is going on, 
always attribute it to chronic GVHD 
until proved otherwise. It’s almost  
always true because there are many things 
that can happen with the joints, fascia,  
skin, and liver, but also pleural and peri-
cardial effusions. 

What’s your sense of the protective 
effects of acute and chronic GVHD?

CHOE: The alloreactivity that causes 

GVHD, both acute and chronic, is also 
the alloreactivity that we get the benefit 
from for graft-vs-leukemia. [Severe 
GVHD that is not responsive to therapy 
contributes to] nonrelapse mortality. 
That’s going to affect survival and qual-
ity of life. In the future, [research will 
focus on how to] differentiate treating 
GVHD without compromising the risk 
of relapse.

DIPERSIO: What about the biology of 
chronic GVHD compared with acute 
GVHD?

MUNSHI: Acute GVHD is a very angry 
immature immune system. It’s trying to 
kick at everything it sees. And the main 
organs that it’s going to affect are the 
ones that are obviously damaged from 
previous chemotherapy or radiation 
conditioning regimen that that patient 
received. That’s why the lower gut is more 
vulnerable. In terms of chronic GVHD, 
it’s more of an autoimmune phenomenon 
[with a] low level of ongoing, constant 
cyclical inflammation. Then there is fur-
ther fibrosis and scarring that eventually 
takes over, which is very different from 
the acute loud flare that can happen  
anytime [during] this chronic inflamma-
tory syndrome.

GVHD Prophylaxis
DIPERSIO: What are some of the standard 
prophylaxis regimens for acute and 
chronic GVHD?

CHEN: There are pharmacologi-
cal-based [interventions and] ex vivo 
manipulation of the graft, either by 
positive or negative selection of certain 
subsets like T cells and so forth. Most 
of us use pharmacological prophylaxis 
because it’s less expensive, easier to do, 
and requires fewer resources and lab 
expertise. In terms of pharmacological 
prophylaxis, the long standard has been 
calcineurin inhibitor–based prevention, 
being either cyclosporine or tacrolimus 
paired with a short course of metho-
trexate post transplant. There have been 

alternatives involving mycophenolate 
or sirolimus or adding those to metho-
trexate as alternatives. With calcineurin 
inhibitor–based prevention, we gener-
ally think the risk of significant acute 
GVHD is somewhere between 25% 
and 40% depending on your patient 
population, and the risk of significant 
chronic GVHD is probably 40% to 50% 
depending upon certain specifics of your  
patient population. 

The newest regimen that’s emerging 
that has been already mentioned is post-
transplant cyclophosphamide, [which] 
is generally paired with tacrolimus and 
mycophenolate starting on day 5. There 
have been some regimens using sirolimus 
in place of tacrolimus as well. Those are 
the 2 modern backbones of pharmaco-
logical prophylaxis. These are 2 regimens 
that are being compared in ongoing pro-
spective trials with interesting end points 
to try and figure out what should be the 
standard of care. I think there are pros 
and cons of each. 

DIPERSIO: What about the role of aba-
tacept as prophylaxis? 

CHOE: I’m not as familiar with abata-
cept. It certainly shows some improve-
ment, but again, the long-term survival 
benefit [is still unclear]. We’re not using 
it as standard yet, but it is nice to have 
an FDA approval for prophylaxis as  
an option. 

DIPERSIO: In [the GVHD-1 study that 
led to the approval of abatacept [Orencia]
in this setting], the rates of severe acute 
GVHD were slightly lower. The biggest 
change was the early infectious-related 
complications and death. Obviously, the 
mechanism of how abatacept works as 
a tolerance-inducing agent is completely 
different [from] anything else. It’ll be 
interesting to see if it lasts and stays in 
our armamentarium, fades away like 
some things do, or whether we start to 
complement it by adding other things 
on top of it to see if we can improve the 
outcomes.1
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CASE
• A 71-year-old man presented 

following matched unrelated 
donor hematopoietic stem cell 
transplant (HSCT) for acute 
myeloid leukemia (AML). 

• He showed successful 
engraftment at 10 weeks 
post HSCT.

• Four months post HSCT, the 
patient experienced grade 2 
acute GVHD of the skin.

• He was treated with topical 
steroids with complete 
resolution of the rash.

• Sixteen months post HSCT, the 
patient reported dry eyes and 
skin rash.

• A physical exam showed a rash 
with raised areas and patches 
of thickened skin around 25% 
of his trunk.

DIPERSIO: What are your impressions 
of this patient case? What, if any, GVHD 
prophylaxis would you have recom-
mended for this patient getting a matched 
unrelated donor transplant?

CHOE: In the absence of a clinical 
trial, the patient would get our standard 
of care which currently is tacrolimus/
methotrexate. [Because] this patient is 
over the age of 70, we’re certainly doing 
reduced-intensity treatment. 

MUNSHI: I’ve been comfortable  
using posttransplant cyclophosphamide 
[PTCy] in most of my patients. In the 
older patients, I like to select for bone 
marrow graft to mitigate any cytokine 
release syndrome toxicities; but also, 
who wants chronic GVHD? We have 
treatments for it, but it’s best to prevent 
it. I’ve been very comfortable using PTCy, 
even in the older patients [with] unrelated 
donor grafts. 

CHEN: Our standard of care is [tac-
rolimus/methotrexate]. It would be for 
a fully matched donor with reduced- 

intensity conditioning. It would still be 
standard tacrolimus/methotrexate out-
side of a clinical trial, as we await results 
of the phase 3 BMT CTN 1703/1801 trial 
[NCT03959241] to see if our standards 
of care should change.

DIPERSIO: What do you do for this 
patient if he developed symptoms of dry 
eyes and progressive dryness and scali-
ness of the skin?

MUNSHI: If you can get away with 
topical therapy, that’s the best if we can 
avoid systemic therapy in these patients. 
But once you have 2 or more organs  
involvement, eventually you’ll need to 
start them on some form of systemic 
therapy. Of course, if it’s just a simple red 
rash, if it’s mild, [it involves] probably 
less than 50% of body surface area. If it 
continues to progress, we have to think 
of adding oral steroids.

DIPERSIO: Let’s say the patient is 
improving slightly but then progresses 
again. What’s your next step? 

CHOE: We try to get these patients in 
clinical trials to get them the best option. 
Most trials right now are in the first  
refractory setting, so we tend to go to 
the FDA-approved drugs. This would 
generally be ruxolitinib [Jakafi] or belu-
mosudil [Rezurock] depending on cost, 
availability, and tolerance. We’re using 
ruxolitinib in first-line, first year–refrac-
tory chronic GVHD and then evaluating 
for response regularly and evaluating for 
second-line therapy initiation.

DIPERSIO: What are you doing for this 
patient who progresses after a month of 
steroid therapy?

CHEN: Our standard is ruxolitinib. 
Certainly, we have found that to be the 
most efficacious and most tolerable  
option. We have a very low threshold to 
add ruxolitinib these days. What’s inter-
esting is that the definition of steroid- 
refractory chronic GVHD is like shades of 
gray. For many of my patients, they may 
qualify with a partial response to steroids 
but it’s not satisfactory [enough to either 
of us]. I have a very low threshold to move 

on from steroids and use ruxolitinib as 
our standard second-line agent.

DIPERSIO: We have 3 drugs that are 
approved for chronic GVHD: ibrutinib 
[Imbruvica], [belumosudil], and ruxoli-
tinib. The first 2 drugs were approved 
with single-arm, open-label small stud-
ies. Then the only randomized trial is 
the ruxolitinib study. I would say that 
because it’s so hard to measure responses; 
sometimes the responses are meaningful, 
but many times they are hard to measure. 

The ruxolitinib study [REACH3 
(NCT03112603)] was against the stan-
dard of care, best available therapy.2 If 
you really want to know if a drug is effec-
tive, you have to test it in a randomized 
prospective trial. 

CASE CONTINUED
• The patient responded to 

prednisone and was tapered 
off after 3 months. 

• He was followed up every  
2 months.

• At 22 months post HSCT, the 
patient reported muscle and 
joint pain, which was making it 
difficult to take his daily walks.

DIPERSIO: What are you thinking of  
giving this patient at this point?

CHOE: Belumosudil has been shown 
to lead to response in patients who 
have failed ruxolitinib in a phase 2 
trial [NCT03640481]. It’s certainly an 
option. Belumosudil is currently going 
through what ruxolitinib was going 
through when it was first FDA approved, 
which is delays in being able to start it 
because of insurance issues and access 
and cost. Eventually, it might be a more 
readily available option. What we do 
at our center right now is for patients 
who are refractory to ruxolitinib is to 
get them into a clinical trial and evaluate 
what the cost to the patient would be to 
try to do belumosudil. If belumosudil is 
an option and a clinical trial is not, then 
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we’ll start belumosudil and monitor for 
tolerance, then have a low threshold to 
go to clinical trial.

DIPERSIO: In these trials, the major ef-
fect has been to reduce progression. There 
have been very few studies that show  
major responses, especially in the key 
organ systems, but it’s the time to pro-
gression that seems to be the main thing. 
What are the expectations for someone 
who has severe chronic GVHD that goes 
on a new medication? 

CHOE: The overall response rate is 
relatively high for these new agents, but 
the complete response rate remains very 
low. Complete response is in all organ 
systems involved, so that might be asking 
for too much with current therapies. It 
is something we’re hoping for in future 
clinical trials. For me, the biggest thing 
is how quickly can I get them on a lower 
dose of steroids? How much can I pre-
serve of their functional capacity and 
their tolerance off steroids? If we’re able 
to stabilize or improve symptoms to a 
partial response and I’m able to wean 
[them off] steroids more quickly, that’s 
certainly a win.

CHEN: This illustrates that we need 
some better diagnostics to understand 
what pathways are active in which 
patient. Most of our patients who are 
significantly affected do end up on mul-
tiple therapies. If you look at the trials 
today that have been mentioned and 
the end points that we’ve used, greater 
than 90% of those responses are all PRs 
[partial responses]. There are few CRs 
and that may be inherent to the disease; 
maybe we don’t have the right drugs. It 
also may be that we don’t understand 
what pathways are driving the dis-
ease itself. We need more therapies, to  
understand how to use them, and pre-
cision medicine–based approaches to be 
able to understand what therapies are 
best for which patient. If we had those 
tools, we would go a long way here.

DIPERSIO: What about B-cell thera-
pies like ibrutinib, low-dose IL-2 for  

enhancing [T-regulatory cell] production, 
and rituximab [Rituxan]? Is anybody 
considering these or are these fourth-line 
therapies? 

CHOE: I’m concerned about the infec-
tion risk and hypogammaglobulinemia. 
But yes, I’m sure there is a role for ritux-
imab and IL-2. Of course, I haven’t seen 
that used. Even as a fellow, I haven’t had 
experience using that, so I actually would 
ask you what you think IL-2 therapies do 
to our patients in this era of approvals. 
But I haven’t challenged chronic GVHD 
with rituximab and B-cell therapies.

CHEN: I’ve personally found ibrutinib is 
difficult to use. The data published in the 
real-world experience back that up3 [and 
the supporting data for the approval are 
from] single-arm, small sample–size trials 
where there’s a huge bias in a disease [for 
which judging] response is very subjec-
tive. The real-world experience would 
suggest the efficacy really isn’t all that 
significant and there’s a good amount of 
toxicity from using ibrutinib, not just the 
B-cell depletion and hypogammaglobu-
linemia but also cardiac to GI toxicities 
and muscle cramps. 

DIPERSIO: What are you doing for 
patients who are out a year or 2 from 
grafting but develop chronic GVHD on 
low levels of immunosuppression [due 
to] COVID-19? Are you vaccinating and 
watching them, are you vaccinating them 
and watching their anti-COVID spike 
protein antibody titers, or are you actu-
ally giving them Evusheld (AZD7442)?

MUNSHI: In our program, we decided 
that all our patients who were immuno-
compromised, whether they’re within 
100 days or out 1 to 2 years, are getting 
the Evusheld protection. Obviously, if 
they have chronic GVHD, we hope that 
they’ve already been vaccinated and 
had their booster. Then we are checking 
the spike protein level in their body for 
antibody response. 

CHEN: We don’t have an organized 
algorithm partly because it’s such a  
rapidly changing environment. In  

general, I worry about long-term chronic 
GVHD more than any other transplant 
population because most of our patients 
are now receiving grafts from vaccinated 
donors. There’s some adaptive immunity 
that’s transferred, whereas patients 
with chronic GVHD who [received 
a transplant] years ago never had any 
immunity against COVID-19. If they’re 
on immunosuppression like the drugs we 
listed, they certainly have an impaired 
ability to respond. I worry about them 
the most. Thankfully, the strains pres-
ent right now seem to have become less 
severe and that’s been helpful. But from 
an immunity perspective, we obviously 
recommend vaccination, but [we’ve] 
seen flares of chronic GVHD that can 
happen…with any vaccine. We do give 
Evusheld, then we measure the spike 
antibodies, and then we have trials 
coming up using other monoclonal an-
tibody products. It’s unfortunate because 
we don’t have an organized treatment 
algorithm, but that’s also because of how 
fast this is changing.

CHOE: We hinge everything on vacci-
nation regardless of the immunosuppres-
sion, …understanding that ruxolitinib 
and other immunosuppressants we’re 
using limit the patient’s ability to mount a  
response. We’re still giving 3 full doses plus 
a booster. Shortly, we’re going to be giving 
another booster once the FDA approves 
it. In certain cases, depending on patient 
history, [we’re also] considering Evusheld. 
We are not broadly using Evusheld for the 
same reason that everyone just mentioned 
as we are not sure about the efficacy with 
current and future strains. 
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A Review of Multiple 
Myeloma Trials That Impact 
the Standard of Care

A t an Around the Practice program hosted by CancerNet-
work®, experts spoke about updates in the treatment of 
multiple myeloma that were presented at the 2021 American 

Society of Hematology Annual Meeting. The panel was led by 
Rafael Fonseca, MD, director for Innovation and Transformational 
Relationships at the Mayo Clinic in Phoenix, Arizona. 

Other experts on the panel included Caitlin Costello, MD, 
associate professor of medicine at University of California San 
Diego Health; Jeffrey V. Matous, MD, clinical professor of 
medicine at the University of Colorado Health Science Center 
in Denver; Robert Z. Orlowski, MD, PhD, chairman, ad interim 
director of Myeloma, professor of medicine in the Departments 
of Lymphoma/Myeloma and Experimental Therapeutics at The 
University of Texas MD Anderson Cancer Center; and Krina K. 
Patel, MD, MSc, associate professor in the Department of Lym-
phoma/Myeloma, Division of Cancer Medicine at The University 
of Texas MD Anderson Cancer Center in Houston. 

Regimens for Transplant-Eligible Myeloma 
With Data Updates at ASH 2021 
FONSECA: We saw at the ASH [American Society of Hematology] 
meeting an update on the 2-year follow-up regarding the GRIFFIN 
study (NCT02874742).1 What is your take on that, and what are 
the clinical implications of this study? 

COSTELLO: I’ve said before that daratumumab [Darzalex] is 
the gift that keeps on giving, because [studies] keeps showing the 
importance of including this drug in every step of our treatment 
regimens. The GRIFFIN study that was updated at ASH included 
24 months of maintenance for these patients and showed what 
we were expecting. That is that the addition of daratumumab 
to the triplet of RVd [lenalidomide (Revlimid), bortezomib 
(Velcade), and dexamethasone], both done in induction and 
followed by consolidation, followed by randomized daratu-
mumab-lenalidomide vs lenalidomide maintenance, showed a 
continued deepening of response after consolidation through 
maintenance.1

We’re seeing patients who got the quadruplet followed by 
daratumumab-lenalidomide maintenance are achieving CR 
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[complete response] rates that seem 
unprecedented [equating to] 80% or 
greater CR rates with MRD [minimal re-
sidual disease] rates that are significant, 
from the consolidation phase through 
those 24 months of maintenance. There 
was almost a tripling of MRD negativ-
ity at [the 10-6 threshold]. We’re seeing 
that there are such deep responses with 
daratumumab, in induction, consolida-
tion, maintenance. Now, it’s important 
to say that this study wasn’t powered for 
progression-free survival [PFS], but very 
clearly you can start to see a trend in those 
patients who received daratumumab. 
Both arms were somewhere over 80% 
rate in terms of PFS, and neither of them 
had reached a median after just a little 
over 3 years with no new safety concerns. 
This is proving to us that a quadruplet 
regimen at induction with maintenance 
and daratumumab is probably going to 
be here to stay. I’ve started to incorporate 
this routinely across the board for my 
newly diagnosed patients.

FONSECA: We saw an update on the  
MASTER trial (NCT03224507). What 
did we learn from MASTER that was 
presented at the ASH meeting?

PATEL: What I like about [the  
MASTER] trial is the end point [of  
MRD negativity at completion of consol-
idation].2 We were taking this prognostic 
tool we have in myeloma to [figure out 
if] we stop therapy. [This combination 
involved daratumumab, carfilzomib  
(Kyprolis), lenalidomide, and dexa-
methasone (KRd)]. Instead of using 
bortezomib like the GRIFFIN trial, it’s 
carfilzomib; then they’re using 4 cy-
cles of induction, transplant, and then 
consolidation based on patient’s MRD 
status. They used 0, 4, and 8 cycles of  
consolidation, but if patients were 
MRD negative with 10-5 at least twice, 
they got to stop all therapy and go on 
observation, which I think is a big feat 
for patients. It was a great study where 
we saw amazing MRD negativity. It was 
80% of patients overall who reached 

MRD negativity, which is the deepest 
response we’ve seen in upfront trials—
more so than GRIFFIN—when it comes 
to MRD. Then 66% [of patients] were 
MRD at 10-6, and the CR rate was 86%. 
PFS rate was still 87% at 2 years, so these 
patients have done well. 

The flip side, though, is that they 
showed the MRD resurgence. They’re 
watching MRD at 6 months after they 
stopped treatment and then every year 
and kept an eye on what happened to 
those patients who stop. Especially in 
the high-risk patients—the ultra-high-
risk patients, those who had 2 high-risk 
features—27% of them ended up having 
MRD positivity or they had relapsed at 
12 months. For standard-risk patients, 
this looks great. For high-risk patients, 
stopping therapy is something that we 
have to keep a closer eye on.

FONSECA: Let’s briefly discuss the  
GMMG HD7 (NCT03617731) study 
and what it tells us.

MATOUS: [The GMMG-HD7 trial 
is] like GRIFFIN, but with isatuximab 
[Sarclisa] instead of daratumumab, 
so a different anti-CD38 monoclonal 
antibody.3 In just under 2 years, they en-
rolled 660 patients in 67 centers around 
the country on this trial, which was for 
transplant eligible patients. The induction 
was isatuximab–RVd versus RVd; again, 
quadruplet vs a triplet. The primary end 
point of the study was MRD negativity 
by flow cytometry to 10-5. 

The trial was reported relatively early, 
just after the induction phase. The in-
tent of this study is to take patients to  
transplant and then post-transplant 
care. In the induction phase, the CR 
rates between the 2 groups of patients 
were very similar—in the order of 20% 
to 25%—but the MRD negativity rates 
strongly favored the quadruplet over the 
triplet, about 50% vs about 36%. What’s 
always good to see in these trials is that 
there’s no additional safety signal that has 
emerged at least over the induction phase 
of the trial. 

FONSECA: How do you decide which 
patients should quadruplet therapy and 
are there any situations where you could 
argue for a triplet drug combination?

ORLOWSKI: In terms of quadruplet 
[with] a CD38 antibody, a proteasome 
inhibitor, an IMiD [immunomodulatory 
drug], and a steroid, I’ve moved over 
to using quadruplets for every patient 
with high-risk disease in the newly 
diagnosed setting because we know 
that they have more difficult disease. 
Although it responds well, it tends to 
relapse more quickly, and the deeper 
responses, the greater MRD negativity 
is what we need to achieve. I also tend to 
do this for people with a high degree of 
disease burden. Same rationale [applies] 
there; If you’ve got 10% plasma cells 
at baseline, it’s easier to get you into a 
complete remission and MRD negativity 
than if [you present with a level of] 75%. 
Where the question comes in is where 
you draw the line between high disease 
burden and lower disease burden; I say 
50% plasma cells or more. In the future, 
we will probably be giving 4 drugs for 
virtually everybody unless there will be a 
compelling reason why 1 of those 4 drugs 
is contraindicated in a patient.

FONSECA: Does it even make sense or is 
there a future where risk stratification will 
become slightly less important? 

ORLOWSKI: Certainly, there is a pos-
sibility that we’ll be doing 4 drugs even 
for patients with standard risk and low 
disease burden at the time of diagnosis. 
That’s what we’d all like to see is use of 
early measure of response where we could 
do a response-adapted therapy. Clearly, 
there are people that are already going to 
achieve CR and MRD negativity just with 
a triplet. If you get to MRD negativity, 
it’s not clear that the addition of another 
agent is of benefit. Ideally, it would be 
nice to have that assay at the beginning 
to work with. 

MATOUS: I can tell you that patients 
who are referred to us for transplant 
are primarily getting RVd. Some of the 
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practitioners have adopted a quadruplet, 
daratumumab–RVd in this case, and there 
are a few FORTE trial [NCT02203643] 
believers out there that are giving KRd  
induction following the FORTE trial.4 
We’re seeing both triplets and quadruplets 
out there. I think [clinicians] are getting 
much more comfortable with quadruplet 
regimens. [Physicians] in the practice 
setting were late to adopt daratumumab 
initially when it was FDA approved, 
and then anytime you’re incorporating 
something new into your standard, there’s 
always a little bit of discomfort.5 I do see 
more of the community adopting the  
daratumumab into the induction regimen 
than we saw for a year ago. 

FONSECA: CASSIOPEIA [NCT02541383] 
has showed from early data that if you don’t 
get daratumumab, you don’t do as well. Do 
you think that should be a reason for the use 
of daratumumab routinely if a patient only 
got RVd induction?

COSTELLO: This is the question that 
we’re all waiting to answer, and much 
of it will be answered soon. We have 
quite a few different studies that are 
ongoing looking at daratumumab in the 
maintenance setting, such as AURIGA 
[NCT03901963] which is taking all 
patients who are daratumumab naïve 
and [treating them with either] daratu-
mumab/lenalidomide vs lenalidomide 
maintenance. Studies like that will start to 
help us answer the question about the role 
[of maintenance] in daratumumab-naïve 
patients. For patients who have not had 

daratumumab upfront, undergo their 
transplant, still have residual disease, 
and are MRD positive, there’s certainly an  
argument to try and push a little bit harder 
in the post-transplant setting. It is not a 
routine thing that I would recommend for 
all patients across the board. It’s getting 
harder and harder to not use as early in 
the process as possible. 

ASH 2021 Updates in 
Transplant-Ineligible Myeloma
FONSECA: What are the factors that you’re 
taking into consideration as you face treat-
ment selection for these patients?

PATEL: As a former [transplant physi-
cian], I would say everybody was eligible 
for transplant. If [a patient is] truly 
transplant ineligible, they [must have] 
organ failure or they’re not going to be 
able to do well with transplant. Usually, 
those are my frail patients. Then I tailor 
my therapy according to [their] toxicity. 
In Texas, we have many patients who 
have metabolic syndrome or neuropa-
thy, so I’m also monitoring my dosing 
of bortezomib, for instance. I tend to use 
triplets and usually it’s either VRd-lite vs 
the MAIA trial [NCT02252172] regimen 
of daratumumab plus lenalidomide and 
dexamethasone [DRd].6 Depending on 
what that patient really [experiences], if 
they have horrible asthma and [chronic 
obstructive pulmonary disease], I might 
go with the VRd-lite. I tend to do more 
DRd now just because once a month  
injection is a lot easier for patients to 

take. It depends on their comorbidities 
and their performance status. 

FONSECA: Can we discuss the MAIA 
trial?

MATOUS: The MAIA trial is one of 
those trials that truly are practice-chang-
ing, and it changes the standard of 
care for our patients that we deem to 
be transplant ineligible. MAIA was a 
trial that accrued and randomized over  
700 patients between Rd—which we 
know from previous studies is a very 
good option for older, frail patients—and 
Rd plus daratumumab (Table). The da-
ratumumab [treatment] was given until 
disease progression in that arm. This is a 
more real-world trial, in my opinion, than 
some of the other studies that have been 
done in transplant-ineligible patients. For 
example, SWOG 0777 [NCT00644228] 
was a transplant-ineligible study, but the 
patients were younger on that trial [than 
the average population]. 

In this trial, the median age was 73 
and most of the patients were between 
75 and 90 years of age. What we learned 
in this trial is that with longer follow-up 
presented at EHA [European Hemato-
logic Society Congress] last year was that 
there was an overall survival benefit to the 
triplet compared with the doublet, even 
with nearly 50% crossover between the 
doublet arm and the daratumumab later. 
That in my mind is impressive. DRd has 
become my go-to off-trial [regimen] for 
transplant-ineligible patients. Another 
reason [for that] in my mind is to avoid 

TABLE. Trials in Transplant-Eligible, Newly Diagnosed Multiple Myeloma

Phase 3 GMMG HD7 Trial 
(NCT03617731) 

•  RVd plus isatuximab vs RVd alone 
•  Primary outcomes: MRD  

negativity after induction and PFS

Phase 2 MASTER Trial 
(NCT03224507)

•  KRd and daratumumab plus auto-HCT 
vs KRd daratumumab 

•  Primary outcomes: rate of patients with 
MRD negativity after consolidation

Phase 2 GRIFFIN Trial 
(NCT02874742) 

•  Baratumumab and RVd vs RVd 
•  Primary outcomes: stringent 

complete response

auto-HCT, autologous hematopoietic cell transplantation; KRd, dexamethasone, lenalidomide, carfilzomib; MRD, minimal residual disease; PFS, 
progression-free survival; RVd, lenalidomide, bortezomib, and dexamethasone.
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peripheral neuropathy. It’s really chal-
lenging to avoid peripheral neuropathy 
in older patients, and when we treat 
anybody, we want long survival and 
excellent quality of life. The MAIA trial 
demonstrated that DRd is an excellent 
way to achieve that for this population 
of patients.

FONSECA: What are the implications for 
clinical practice based on what has been 
published and recently reported at the 
ASH meeting regarding MAIA?

COSTELLO: In MAIA, we finally got that 
5-year follow-up that did show clinically 
meaningful overall survival improvement 
and about a 30% or more reduction in the 
risk of death. The combination of DRd for 
our transplant-ineligible patients does of-
fer a dramatic, clinically significant change 
to our practice. Historically, we’ve put 
patients who are transplant ineligible on 
doublets, RVd-lite, or RVd and crossed our 
fingers and hoped the neuropathy wasn’t 
too bad. Most patients are eligible for this. 
There are very few patients for whom I 
hesitate to give this to. It does allow for 
longer treatment. You don’t have to stop 
the bortezomib after a certain period of 
time with DRd. Patients do well with it. 
In the midst of a pandemic, it’s practical to 
realize that the addition of daratumumab 
may provide a bit more immunosuppres-
sion or immunocompromise patients more 
at [risk for] COVID-19. That has been 
something that we’ve had to reckon with in 
the past couple of years. DRd is probably 
the new standard of care for transplant in-
eligible [patients], particularly in the older  
population.

FONSECA: Do you do dose adjustments 
in your practice with the medications, or 
do you start everyone at the standard 
doses?

COSTELLO: We want to put our best foot 
forward as much as we can to get an early 
and a deep response. The patients who 
are on DRd per MAIA are going to be on 
[lenalidomide] for the long run, and that 
is challenging. You can have significant 
fatigue, concentration concerns, and 

diarrhea, all which can affect quality of 
life. I try to start them at a full dose and 
will dose reduce accordingly depending 
on how they’re tolerating it for the long 
run. My goal is to keep them on it. I want 
to make those adjustments to make  
that happen.

FONSECA: What constitutes an ade-
quate and successful response in patients 
who are transplant ineligible?

ORLOWSKI: Adequate and successful 
could be 2 different definitions. As for 
the transplant-eligible patients, the 
greater the cytoreduction, the better it 
will be in for long-term outcomes. Trying 
to get into CR and MRD negativity is a 
valuable goal. We balance that against 
the potential increased toxicity for these 
patients, and we try to make sure that 
we’re maintaining and hopefully even 
improving their quality of life and that 
their functional status is able to be main-
tained as well. There’s a greater focus on 
those clinical aspects rather than on just 
the level of M protein or the [serum] free 
light chains.

FONSECA: Has your practice completely 
changed to subcutaneous daratumumab. 
Is there any reason to keep using the in-
travenous administration route?

ORLOWSKI: The subcutaneous [formu-
lation] is better tolerated. There are fewer 
reactions to it. The time in the chair is 
decreased, and there’s even a suggestion 
that the response is better. Part of that is 
because the 1800-mg flat dose, which is 
given as the subcutaneous injection, is 
often a larger dose than the 16 mg/kg 
that we use intravenously. It may just be 
that more drug is better. I don’t know of 
any patient that I have who I still receive 
intravenous daratumumab.

FONSECA: Do we bring MRD testing 
into this population? What about blood-
based methods for MRD determination? 

COSTELLO: When we’re talking about 
a transplant-ineligible population and, 
for the most part,  we’re talking about 
an older population. Realistically then 
we’re talking about quantity of life 

[as a treatment goal]. If we are trying 
to provide people with the best quality 
of life, sometimes that means we have 
to make some compromises. I love to 
see the MRD data, but I think it’s not 
necessarily a practical approach for all 
older or transplant-ineligible patients 
to be able to push very hard to get to 
that MRD state. I have not incorporated 
it into my practice for the majority of 
my older and definitely not my frailer 
patients because I wouldn’t change my 
practice according to it.

FONSECA: I think it’s fair to say we push 
more for MRD in transplant-eligible pa-
tients, not to say that it’s proven to be 
the right way to go, but that’s what we’re 
doing right now. We’re very happy when 
we get into an MRD-negative status when 
a patient gets treated like this. 
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g  Patients with >1 affected organ were counted in each organ subgroup. Organ involvement was defined as organ score ≥1 based on the cGVHD staging criteria.4 

h  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
i  Best available therapy was chosen by the investigator prior to randomization. Options included: ibrutinib, extracorporeal photopheresis, low-dose methotrexate, mycophenolate mofetil, rituximab, everolimus, sirolimus, imatinib, infliximab,
or pentostatin.2,3

j   Steroid-refractory disease was defined as lack of response or disease progression after ≥1 week of prednisone 1 mg/kg/d, disease persistence without improvement after ≥4 weeks of prednisone >0.5 mg/kg/d or 1 mg/kg every other day,
or increase in prednisone dose to >0.25 mg/kg/d after 2 unsuccessful attempts to taper the dose.4
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REACH3 
A randomized, open-label, multicenter, phase 3 study of Jaka�  vs BAT in patients with
steroid-refractory cGVHD (N = 329).2,3,h-j 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.2 Visit hcp.Jaka� .com to learn more

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.

REACH3 Primary Endpoint: ORR at Week 242,d
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 In the Jaka� Prescribing Information, ef�cacy was based on ORR through week 24 (cycle 7 day 1)3 

IMPORTANT SAFETY INFORMATION
 Treatment with Jaka�® (ruxolitinib) 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 Jaka�.
Platelet transfusions may be necessary

 Patients developing anemia may require blood transfusions and/or dose modi�cations
of Jaka�

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

 Serious bacterial, mycobacterial, fungal and viral infections have occurred. Delay
starting Jaka� until active serious infections have resolved. Observe patients receiving
Jaka� 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 Jaka� for signs
and symptoms of active TB and manage promptly. Prior to initiating Jaka�, 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 Jaka� in patients with
evidence of active or latent TB. Continuation of Jaka� during treatment of active TB
should be based on the overall risk-bene�t determination

 Another JAK-inhibitor has increased the risk of major adverse cardiovascular events
(MACE), including cardiovascular death, myocardial infarction, and stroke (compared to
those treated with tumor TNF blockers) in patients with rheumatoid arthritis, a condition
for which Jaka� is not indicated. Consider the bene�ts and risks for the individual
patient prior to initiating or continuing therapy with Jaka� 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 Jaka� is not indicated. In patients with myelo�brosis (MF) and polycythemia
vera (PV) treated with Jaka� in clinical trials, the rates of thromboembolic events were
similar in Jaka� 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 Jaka� is not indicated. Patients who
are current or past smokers are at additional increased risk. Consider the bene�ts
and risks for the individual patient prior to initiating or continuing therapy with
Jaka�, 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

 Progressive multifocal leukoencephalopathy (PML) has occurred with Jaka�
treatment. If PML is suspected, stop Jaka� 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 Jaka�, myeloproliferative neoplasm-related symptoms may
return within one week. After discontinuation, some patients with myelo�brosis
have experienced fever, respiratory distress, hypotension, DIC, or multi-organ failure.
If any of these occur after discontinuation or while tapering Jaka�, evaluate and
treat any intercurrent illness and consider restarting or increasing the dose of Jaka�.
Instruct patients not to interrupt or discontinue Jaka� without consulting their 
physician.
When discontinuing or interrupting Jaka� 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 Jaka� has been associated with increases in total cholesterol, 
low-density lipoprotein cholesterol, and triglycerides. Assess lipid parameters
8-12 weeks after initiating Jaka�. Monitor and treat according to clinical guidelines
for the management of hyperlipidemia

 In myelo�brosis 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 speci�ed) and edema. In chronic 
graft-versus-host disease, the most common nonhematologic adverse reactions
(incidence ≥20%) were infections (pathogen not speci�ed) and viral infections

 Avoid concomitant use with �uconazole doses greater than 200 mg. Dose modi�cations
may be required when administering Jaka� with �uconazole 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 ef�cacy

 Use of Jaka� during pregnancy is not recommended and should only be used if the
potential bene�t justi�es the potential risk to the fetus. Women taking Jaka� should not
breastfeed during treatment and for 2 weeks after the �nal dose

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

Jaka� and the Jaka� logo are registered trademarks of Incyte.  
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BAT, best available therapy; BID, twice daily; cGVHD, chronic graft-versus-host disease; GI, gastrointestinal;
GVHD, graft-versus-host disease; HSCT, hematopoietic stem cell transplant; NCCN, National Comprehensive
Cancer Network; NIH, National Institutes of Health; OR, odds ratio; ORR, overall response rate; REACH, Ruxolitinib 
in PatiEnts with RefrACtory Graft-Versus-Host Disease After Allogeneic Stem Cell Transplantation. 

References: 1. Lee SJ, Flowers MED. Hematology Am Soc Hematol Educ Program. 2008;2008(1):134-141.
2. Zeiser R, et al. N Engl J Med. 2021;385(3):228-238. 3. Jaka� Prescribing Information. Wilmington, DE: Incyte
Corporation. 4. Zeiser R, et al. [Supplementary appendix]. N Engl J Med. 2021;385(3):228-238.

a  Category 1: Based upon high-level evidence, there is uniform NCCN consensus that the intervention is appropriate.
b  The NCCN does not recommend one systemic agent as preferred over another in steroid-refractory GVHD.
c  Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Hematopoietic Cell Transplantation V.5.2021. © National Comprehensive Cancer Network, Inc. 2021. All rights reserved. Accessed October 6, 2021.

To view the most recent and complete version of the guideline, go online to NCCN.org. 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. 
d  Overall response rate was de�ned as the proportion of patients with complete response or partial response, according to 2014 NIH consensus criteria, at week 24.2

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

f  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).3
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g  Patients with >1 affected organ were counted in each organ subgroup. Organ involvement was defined as organ score ≥1 based on the cGVHD staging criteria.4 

h  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
i  Best available therapy was chosen by the investigator prior to randomization. Options included: ibrutinib, extracorporeal photopheresis, low-dose methotrexate, mycophenolate mofetil, rituximab, everolimus, sirolimus, imatinib, infliximab,
or pentostatin.2,3

j   Steroid-refractory disease was defined as lack of response or disease progression after ≥1 week of prednisone 1 mg/kg/d, disease persistence without improvement after ≥4 weeks of prednisone >0.5 mg/kg/d or 1 mg/kg every other day,
or increase in prednisone dose to >0.25 mg/kg/d after 2 unsuccessful attempts to taper the dose.4
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REACH3 
A randomized, open-label, multicenter, phase 3 study of Jaka�  vs BAT in patients with
steroid-refractory cGVHD (N = 329).2,3,h-j 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.2 Visit hcp.Jaka� .com to learn more

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.

REACH3 Primary Endpoint: ORR at Week 242,d
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 In the Jaka� Prescribing Information, ef�cacy was based on ORR through week 24 (cycle 7 day 1)3 

IMPORTANT SAFETY INFORMATION
 Treatment with Jaka�® (ruxolitinib) 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 Jaka�.
Platelet transfusions may be necessary

 Patients developing anemia may require blood transfusions and/or dose modi�cations
of Jaka�

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

 Serious bacterial, mycobacterial, fungal and viral infections have occurred. Delay
starting Jaka� until active serious infections have resolved. Observe patients receiving
Jaka� 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 Jaka� for signs
and symptoms of active TB and manage promptly. Prior to initiating Jaka�, 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 Jaka� in patients with
evidence of active or latent TB. Continuation of Jaka� during treatment of active TB
should be based on the overall risk-bene�t determination

 Another JAK-inhibitor has increased the risk of major adverse cardiovascular events
(MACE), including cardiovascular death, myocardial infarction, and stroke (compared to
those treated with tumor TNF blockers) in patients with rheumatoid arthritis, a condition
for which Jaka� is not indicated. Consider the bene�ts and risks for the individual
patient prior to initiating or continuing therapy with Jaka� 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 Jaka� is not indicated. In patients with myelo�brosis (MF) and polycythemia
vera (PV) treated with Jaka� in clinical trials, the rates of thromboembolic events were
similar in Jaka� 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 Jaka� is not indicated. Patients who
are current or past smokers are at additional increased risk. Consider the bene�ts
and risks for the individual patient prior to initiating or continuing therapy with
Jaka�, 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

 Progressive multifocal leukoencephalopathy (PML) has occurred with Jaka�
treatment. If PML is suspected, stop Jaka� 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 Jaka�, myeloproliferative neoplasm-related symptoms may
return within one week. After discontinuation, some patients with myelo�brosis
have experienced fever, respiratory distress, hypotension, DIC, or multi-organ failure.
If any of these occur after discontinuation or while tapering Jaka�, evaluate and
treat any intercurrent illness and consider restarting or increasing the dose of Jaka�.
Instruct patients not to interrupt or discontinue Jaka� without consulting their 
physician.
When discontinuing or interrupting Jaka� 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 Jaka� has been associated with increases in total cholesterol, 
low-density lipoprotein cholesterol, and triglycerides. Assess lipid parameters
8-12 weeks after initiating Jaka�. Monitor and treat according to clinical guidelines
for the management of hyperlipidemia

 In myelo�brosis 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 speci�ed) and edema. In chronic 
graft-versus-host disease, the most common nonhematologic adverse reactions
(incidence ≥20%) were infections (pathogen not speci�ed) and viral infections

 Avoid concomitant use with �uconazole doses greater than 200 mg. Dose modi�cations
may be required when administering Jaka� with �uconazole 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 ef�cacy

 Use of Jaka� during pregnancy is not recommended and should only be used if the
potential bene�t justi�es the potential risk to the fetus. Women taking Jaka� should not
breastfeed during treatment and for 2 weeks after the �nal dose

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

Jaka� and the Jaka� logo are registered trademarks of Incyte.  
© 2022, Incyte Corporation.   MAT-JAK-03802   02/22

BAT, best available therapy; BID, twice daily; cGVHD, chronic graft-versus-host disease; GI, gastrointestinal;
GVHD, graft-versus-host disease; HSCT, hematopoietic stem cell transplant; NCCN, National Comprehensive
Cancer Network; NIH, National Institutes of Health; OR, odds ratio; ORR, overall response rate; REACH, Ruxolitinib 
in PatiEnts with RefrACtory Graft-Versus-Host Disease After Allogeneic Stem Cell Transplantation. 

References: 1. Lee SJ, Flowers MED. Hematology Am Soc Hematol Educ Program. 2008;2008(1):134-141.
2. Zeiser R, et al. N Engl J Med. 2021;385(3):228-238. 3. Jaka� Prescribing Information. Wilmington, DE: Incyte
Corporation. 4. Zeiser R, et al. [Supplementary appendix]. N Engl J Med. 2021;385(3):228-238.

a  Category 1: Based upon high-level evidence, there is uniform NCCN consensus that the intervention is appropriate.
b  The NCCN does not recommend one systemic agent as preferred over another in steroid-refractory GVHD.
c  Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Hematopoietic Cell Transplantation V.5.2021. © National Comprehensive Cancer Network, Inc. 2021. All rights reserved. Accessed October 6, 2021.

To view the most recent and complete version of the guideline, go online to NCCN.org. 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. 
d  Overall response rate was de�ned as the proportion of patients with complete response or partial response, according to 2014 NIH consensus criteria, at week 24.2

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

f  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).3

Timely Diagnosis and Early Intervention Is Critical to Prevent 
Potentially Irreversible Organ Damage in Patients With cGVHD1

Intervene With Jaka�® (ruxolitinib) at the
First Sign of Initial Systemic Treatment Failure
in cGVHD Regardless of Organs Involved

NCCN Clinical Practice
Guidelines in Oncology
(NCCN Guidelines®)

Recommend ruxolitinib (Jaka� ) as the ONLY Category 1
treatment for steroid-refractory cGVHDa-c
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Updates of Androgen 
Deprivation Therapy 
in Prostate Cancer

At an Around the Practice
program hosted by Cancer-
Network®, experts reviewed 

the current treatment paradigm of 
androgen deprivation therapy (ADT) 
for prostate cancer. The panel was 
led by Robert Dreicer, MD, MS, 
deputy director of UVA Cancer Center, 
director of solid tumor haematology/
oncology and professor of medicine 
and urology with University of 
Virginia (UVA) Health as well as 
deputy director of UVA Cancer Center 
in Charlottesville. 

Additional panelists included 
Saby George, MD, director of Net-
work Clinical Trials and professor 
of Oncology and Medicine in the 
Department of Medicine at Roswell 
Park Comprehensive Cancer Center 
in Buffalo, New York; and Mark 
Scholz, MD, executive director of the 
nonpro� t Prostate Cancer Research 
Institute and an oncologist at Cedars 
Sinai Marina del Rey Hospital in 
Marina del Rey, California. 

Defi ning the Role of ADT 
DREICER: Why do we do testosterone 
suppression in prostate cancer?

GEORGE: Prostate cancer multi-
plies, propagates, and metastasizes 
dependent on AR [androgen recep-
tor] signaling, or AR signaling by 
testosterone binding to the AR, and 
that allows for the cancer cells to 
multiply and spread. We have seen 

many new developments in terms of 
adding more and more to androgen 
suppression, yet androgen sup-
pression is the mainstay. There are 
different ways this can be achieved. 
Surgical bilateral orchiectomy is 
one of the fastest ways to achieve 
castrate-range testosterone levels. As 
soon as you clip the artery feeding 
to the testicles, they almost reach 
the level of castration. Then, the 
most common way is suppression 
via pituitary testicular access using 
LHRH [luteinizing hormone-releas-
ing hormone] agonists and LHRH 
antagonists. LHRH agonists, like 
leuprolide, take 3 to 4 weeks for 
castration-range testosterone levels 
to be achieved, while with newer 
agents, like with degarelix [Firma-
gon], 5% of the patients become 
castrated within 3 days of LHRH 
antagonist use. 

There are other ways to suppress 
the testosterone signaling by target-
ing the AR blockers. Novel agents 
that can block the signaling include 
enzalutamide [Xtandi], apalutamide 
[Erleada], and bicalutamide [Caso-
dex]. Those are the newer agents. We 
have a whole host of different ways 
of blocking testosterone signaling, 
binding, and internalization into the 
nucleus to prevent propagation and 
multiplication of prostate cancer 
cells. This is crucial in managing the 
disease.

Scan QR code for the
complete video series.

Saby George, MD, 
Roswell Park Comprehensive Cancer Center

Buffalo, NY

Robert Dreicer, MD, MS
University of Virginia Health

Charlottesville, VA

Mark Scholz, MD
Cedars Sinai, Marina del Rey Hospital

Marina del Rey, CA
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DREICER: What is the distinction be-
tween these 2 different forms of blocking  
testosterone? 

SCHOLZ: My general response is to 
look at it through the eyes of the patient 
experience. Sometimes with [degarelix], 
patients will get rashes. They need to 
come in every month for a shot. Relugo-
lix has an oral delivery form that we can 
give indefinitely. In fact, I have patients 
all over the country and we can prescribe 
these things over the phone, and they 
don’t even need an office visit. What’s 
attractive about these agents compared 
to the older agents such as leuprolide 
is the immediate decline in testosterone 
which, with early-stage disease, may not 
be that material or concerning, but is 
clinically more attractive.

DREICER: [For patients to have] 
nonmetastatic castration-resistant 
prostate cancer [nmCRPC], they 
had to be started on testosterone 
suppression. This is an interesting 
disease state because it’s somewhat of 
an artificial construct. It could come 
from patients who were treated with 
radiation therapy for locally advanced 
disease and were maintained for 2 to  
3 years as per prospective level 1 evi-
dence, but then developed biochemical 
progression in the setting of castration. 
Many patients may have been started 
on ADT for PSA [prostate specific 
antigen]-only disease. It’s in that set-
ting that there’s still a fair amount of 
controversy since we don’t have level 
1 evidence to support that yet. We may 
at some point; however, nmCRPC 
includes rising PSA with no evidence 
of [disease on] conventional imaging, 
bone scan, or CT.

Patient Case of nmCRPC

CASE 1
• A 62-year-old man who is 2 years 

out from a radical prostatectomy 
presented with a Gleason score of 
9 (4 + 5).

CASE CONTINUED
• He has detectable PSA, which led 

to salvage radiotherapy and ADT.

• PSA level was 7.6 ng/mL; PSA 
doubling time is 8.8 months.

• Testosterone levels were 33 ng/dL.

• Bone scan showed no evidence  
of disease; CT of the abdomen/
pelvis showed 2 pelvic lymph 
nodes < 2 cm. 

• ECOG performance score: 0

DREICER: If this patient comes to you, 
do they get a PSMA [prostate-specific 
membrane antigen] PET scan?

SCHOLZ: Absolutely. If we have access 
to these PSMA PET scans, [we should use 
them]. CTs and bone scans are an anti-
quated methodology. Where this leads is 
to the potential advantages of multimo-
dality therapy to go after oligometastatic 
disease. With a better scan, if you see a 
limited number of [metastases], which 
hopefully you will, then the possibility 
of a meaningful benefit from radiating 
metastatic lesions using multimodality 
systemic therapy is more likely to have 
a bigger payoff.

DREICER: Let’s first talk about this 
patient in an environment where PSMA 
PET is not going to be done for whatever  
reason. You have…this [patient], will 
you use next-generation ARIs [androgen 
receptor inhibitors]? How do you briefly 
explain the risk and benefit? Again, we 
all know that the data are compelling. 
They all showed overall survival [ben-
efit and] the hazard ratios are similar 
and meaningful. How do you make 
treatment decisions based on the data? 
How do you present the information to 
a patient and how do you then make 
a clinical judgment about which drug  
to recommend?

GEORGE: Technically that is a patient 
with nmCRPC. The patient didn’t 
have any symptoms. All we see are the 
small lymph nodes. Three studies of  

darolutamide [Nubeqa], apalutamide, 
and enzalutamide had demonstrated 
that application of these agents early on 
can prolong the metastasis-free survival 
[MFS], meaning the time to metastasis 
can be pushed to roughly 40 months 
compared with 16 months by not using 
it. That’s an impressive improvement. 
MFS was defined based on traditional 
imaging, bone scan, and regular tra-
ditional CT scans. While we do have 
availability of these newer modalities, 
they may have a higher sensitivity and 
specificity; but technically, it’s still the 
same patient whether you do the scan 
or not. 

It’s still the same space that we’re 
talking about, but because we are able to 
detect this micrometastatic or low-bur-
den disease using a newer modality of 
scan, it doesn’t mean that we should 
deny them the treatment. It has been 
shown in 3 large studies that the newer 
AR-blocking agents like darolutamide, 
apalutamide, and enzalutamide have 
the ability to prolong MFS and SSE, or 
time to symptomatic skeletal events, and 
improve quality of life. It’s important to 
apply the data in this space.

DREICER: What is your routine recom-
mendation in this setting and what’s the 
rationale for it?

GEORGE: I’ve had the most experi-
ence with enzalutamide since 2012 or 
2013 onward, so that tends to be my 
default and it’s been around a long time.  
Apalutamide came through and  
darolutamide came afterwards. The 
difference is that there has been a slight 
increase in the incidence of seizure 
disorders or reported seizure disorders 
with the use of enzalutamide. [In terms 
of] adverse [effects], darolutamide may 
have a better edge over the other 2. With 
a limited experience, darolutamide is 
probably safer with similar efficacy. 
Safety is important, especially [as] most 
of these patients are in their 60s, 70s, and 
80s, so we have to be very careful when 
choosing a drug.
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Patient Case of Metastatic 
Prostate Cancer

CASE 2
• A 70-year-old man received a 

diagnosis of localized prostate 
cancer 3 years ago. At that 
time, he underwent radical 
prostatectomy with no  
residual disease on the CT and 
bone scan.

• The patient now presents with 
intermittent right hip pain.

• His medical history is otherwise 
unremarkable.

• Physical exam: right hip tender 
to palpation; slight limp and 
decreased weight bearing on 
right leg

• PSA level, 50.2 ng/mL; PSA DT, 
4 months

• Core needle biopsy with 
transrectal ultrasound showed 
adenocarcinoma of prostate.

• Gleason score: 8 (4 + 4)

• Bone scan: 2 bone metastases, 
1 in the right femur and 1 in the 
right pelvis

• CT chest/abdomen/pelvis scan: 
positive for 3 pelvic lymph 
nodes

• Diagnosis is stage IV metastatic 
hormone-sensitive prostate 
cancer.

• ECOG performance score: 1

DREICER: How would you treat this 
patient? 

GEORGE: I would be more aggressive 
with this patient. He’s 70 years old and 
is presenting 4 years after radical pros-
tatectomy with disease on radiographic 
images, and the bone scan shows 2  
lesions. The patient also has some lymph 
node [involvement], meaning at least 4 
metastases, and…anemia as well. 

If you consider bone marrow as 
an organ, technically he has organ  
dysfunction from this. We consider red 
cell involvement as a high-risk feature. I 
would present ADT plus docetaxel and/
or one of the newer agents based on the 
data. Given the fact that the patient has 
pain, I’d be very careful how I initiate 
the ADT. We tend to initiate ADT at 
the same visit using LHRH antagonists 
like degarelix. That way they can be 
medically castrated within 3 days, [and] 
symptoms are relieved within a week 
or so. Then I tend to initiate docetaxel, 
which has been in the practice since 
2015 based on the ECOG 3805 trial 
[CHAARTED; NCT00309985].1 Now 
we have data from [the phase 3] PEACE1 
trial [NCT01957436] and ARASENS 
trial [NCT02799602] showing that  
addition for abiraterone acetate [Zytiga] 
or darolutamide can prolong survival 
significantly in these patients.2,3

DREICER: PEACE1 was in a de novo 
group of patients. In ARASENS, 86% 
had de novo disease. Are you ready to 
apply [the results of] both those studies?

GEORGE: Patients with de novo met-
astatic disease at the outset are slightly 
different from a patient who recurred 
after primary treatment, like radiation 
or radical prostatectomy. For a practical 
reason, this patient has symptomatic 
bone metastases, anemia, and signifi-
cant burden of disease.

DREICER: You believe that triplet in-
tensification needs to be applied a little 
bit more broadly, perhaps?

GEORGE: I would push for that in this 
patient. In an older patient, we must be 
very careful because [of frailty]. Adding 
triplet therapy may be too much in terms 
of toxicity and safety management. That 
has to be considered, and we need to 
have a long discussion about what oral 
[treatment] means. If that patient is in 
line with that and [the ECOG] perfor-
mance status is 1, the patient may be 
able to get away with it.

SCHOLZ: I concur with Dr George 
in terms of the reapplication of the 
PEACE1 and ARASENS data to pa-
tients such as this. Whether or not 
someone had local therapy previously 
[does not] change the general character 
of someone who has metastatic disease. 
Sometimes I’ll talk to patients about try-
ing 1 treatment, see how they feel and 
how well they tolerate that initial cycle 
of docetaxel, and if it is well tolerated, 
we’ll proceed accordingly. 

[Going back to] the PSMA PET 
scans, because I think we’re all going to 
be hearing about this, PSA is a marker 
for response and survival. PSA levels 
are powerful for determining what’s 
going on with these treatments. Now 
that we have better systemic scans, such 
as PSMA PET, we’re going to want to 
get a baseline PSMA head scan prior to 
starting treatment. Then, as we would 
with a patient that didn’t have elevated 
PSA, we would get a scan after 3 and 6 
months. When we get into these more 
advanced stages, there is a subgroup of 
patients with cancer who don’t [have 
elevated PSA levels] and it is possible 
to get mixed responses. If you treat 
someone with widespread metastatic 
diseases, the patient probably has 
many metastases. When you get the 
PSMA PET scan, there may be 15 sites 
of metastasis or more. But after treating 
to a complete response, if they [achieve] 
undetectable PSA, they may also have 
complete disappearance of disease on 
PSMA PET. If so, should those few  
oligometastatic lesions be treated with 
spot radiation?

DREICER: It’s certainly a proactive  
approach.

When you’re talking about a patient 
[for whom you] use intensification, 
what’s your general approach for 
helping the patient decide [between 
docetaxel and AR inhibitors]? 

SCHOLZ: I work backwards from what 
the patient’s quality of life is going to be 
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like. There’s no comparison between the 
toxicity of darolutamide and docetaxel, 
it’s a no-brainer. 

The darolutamide is dramatically less 
toxic than chemotherapy. They’re not 
within 2 orders of magnitude of each 
other. My assumption is this patient 
would immediately go on the darolut-
amide in combination maybe with 
leuprolide or degarelix. 

DREICER: Genomic testing obviously 
in prostate cancer has become a very  
important consideration for lots of rea-
sons. What’s your standard approach?

GEORGE: I turn to tumor somatic test-
ing rather late in the game because I do 
believe that the vast majority of prostate 
cancer cells are modifiable or can be 
blocked using AR-targeting agents. We 
discussed earlier that LHRH or testos-
terone suppression is the mainstay of 
treatment. When this breaks through 
or progresses, despite suppression of 
testosterone, that usually signals the 
emergence of resistant clones. There are 
different kinds of cells, some of which 
may be responding to hormones and 
some may not. If that happens, that’s 
when I tend to get a biopsy and a test for 
somatic mutations. We also concurrently 
do the germline testing to see if there’s 
any BRCA [mutations] associated with 
those data that can be applied later as ad-
ditional treatment options, like olaparib 
[Lynparza].

SCHOLZ: We’ll usually get a baseline 
cell-free DNA test in our metastatic pa-
tients when we first meet them. We prob-
ably wouldn’t use the olaparib as a first-
line treatment, but it’d be nice to know if 
they have BRCA2 or ATM [mutations]. 
The rare cases of microsatellite insta-
bility-high cancers that I’ve [had can be 
treated with] with Keytruda [pembroli-
zumab]. I find those very rare cases with 
a simple blood test to get cell-free DNA  
and make sure that I’m not missing 
something there.

DREICER: The ARASENS data that  

were presented at ASCO GU [Amer-
ican Society of Clinical Oncology  
Genitourinary Cancers Symposium] 
and are now published in the New  
England Journal of Medicine, also 
suggest a very [significant] impact on 
overall survival. We talked about how 
it’s going to impact your practice. We all 
believe that the label will be expanded 
and we will be able to use this. What do 
those data mean to you in terms of how 
you think about patient management?

SCHOLZ: It makes it easier for me to 
advocate for something I’ve been doing 
for over 10 years. With the data behind 
the recommendation now, the whole 
concept is that there’s a value to effec-
tive early treatment and lower volume 
of disease that has almost always been 
borne out. 

In a situation where you have a 
life-threatening disease, I’ve always been 
attracted to treatment intensification in 
patients who can manage the potential 
toxicity. To me, it streamlines the whole 
educational process with patients. What 
we’re seeing now with the power of 
PSA and PSMA PET scans is that what 
would’ve been nonmetastatic disease in 
the past [is being recognized as] early 
metastasis. It’s the same low-volume 
disease that, in theory, would benefit 
from adjuvant therapy. 

DREICER: For patients who are fit to  
receive triplet therapy in your judgment, 
irrespective of age and physiological 
fitness, is this now becoming your stan-
dard of care in terms of management?

GEORGE: You bet. I want to be  
aggressive when I can. We know that 
ADT alone prolongs survival. Adding 
docetaxel prolongs survival further, 
and we’ve seen that PEACE1 and 
ARASENS [data] are demonstrating 
that adding abiraterone and darolut-
amide to the ADT-docetaxel back-
bone prolongs survival significantly 
beyond the previously established  
standard. When I have the opportunity 

to apply the triplet [regimen], I carefully 
select patients. As you mentioned, if 
somebody is 60 years old, but physio-
logically they are 75 or 80, then I’d be 
very cautious. But if it’s an 80-year-old 
who plays tennis 4 times a week and 
acts like a 55- or 60-year-old and is pre-
senting with advanced prostate cancer, 
I would be aggressive in the second 
patient opposed to the first one. 
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Advances in Systemic Therapy 
of Differentiated Thyroid Cancer 
Across Lines of Therapy

Lori Wirth, MD, associate professor of 
medicine at Harvard Medical School 
and medical director of the Center 

for Head and Neck Cancers at Massa-
chusetts General Hospital in Boston, 
recently shared expert perspectives and 
updates in the treatment of second-line 
radioiodine-refractory differentiated 
thyroid cancers (DTCs) in an installment 
of the OncViewTM program, presented by 
CancerNetwork®.

Wirth began the discussion by describ-
ing the typical presentation and treatment 
of DTCs, explaining that although DTCs 
are often described in the singular form, 
they are in fact a “spectrum” of several 
different cancers.

“The most common is papillary thyroid 
cancer,” Wirth said. “We also see follicular 
thyroid cancers, Hurthle cell carcinomas, 
and poorly differentiated thyroid cancers 
that all fall under that DTC umbrella.”

These thyroid cancer subtypes, Wirth 
continued, are similar in that they all 
come from the follicular cells of the 
thyroid gland, but “they have different 
molecular drivers and different natural 
histories. So, when it’s convenient, we 
lump them together; when we need to get 
into speci� cs, we divvy them up.”

Often, patients with DTCs present 
with a mass on the thyroid gland. The 
mass may be found incidentally when 
the patient is undergoing imaging for an 
unrelated problem.

“Say somebody was in a car crash and 
has a neck CT, or [undergoes a] PET/CT 

scan for another problem,” said Wirth. 
“Sometimes there will be a [� uorodeox-
yglucose]-avid mass in the thyroid gland 
that leads to a diagnosis. That accounts 
for a fairly large number of differentiated 
thyroid cancers that we � nd.”

More often, however, a patient or their 
clinician will discover a lump on the neck.

“Generally, patients will then have an 
ultrasound, and if [we see] characteristics 
there that warrant a � ne-needle aspira-
tion, that’s typically the next step in the 
diagnostic workup of a thyroid mass,” 
described Wirth.

Prognosis and 
Treatment Selection
Most patients who present with DTCs 
have a good prognosis, according to Wirth. 
Usually, patients will begin treatment with 
surgery, although the surgical approach 
depends on the individual patient’s cancer 
type and on the extent of the disease.

“A patient who has a small 2-cm 
papillary thyroid cancer primary tumor, 
based on � ne-needle aspiration and no 
suspicious lymph nodes in the neck, 
might be able to get away with just a 
hemithyroidectomy,” Wirth said. “But in 
general, most patients will have surgery 
� rst. And then if patients have, from a 
surgical point of view, intermediate- or 
high-risk disease, there’s a risk that the 
cancer could come back, either locally, 
regionally, or distantly.”

As such, after surgery, patients will typi-
cally receive a course of radioactive iodine.

Lori Wirth, MD
Harvard Medical School 

Boston, MA

In this CancerNetwork®

OncViewTM program, Lori Wirth, 
MD, discusses the unmet needs and 

ongoing trials in development for 
patients with radioiodine-refractory 

differentiated thyroid cancer.

Scan QR code for the
complete video series.
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The challenges of treating DTCs, Wirth 
said, include the possibility of overtreat-
ing relatively minor disease. A significant 
number of patients present with disease 
that is in such an early stage it does not 
need immediate treatment. This is par-
ticularly true in the case of patients who 
have thyroid nodules measuring less than 
1.5 cm.

“Not all of those patients need to have 
surgery. By not overtreating patients with 
very early-stage disease that’s indolent, we 
can avoid complications from surgical 
management of these cases,” said Wirth.

What’s more, clinicians have learned 
that DTCs are frequently overtreated 
with radioactive iodine, so avoiding 
overtreatment of disease that has a good 
prognosis is key. However, maintaining 
a balance and recognizing when more 
intensive treatment is appropriate is  
also important.

“Another challenge is being able to 
recognize patients in their initial presen-
tation of DTC who are at higher risk of 
having disease recurrence or developing 
distant metastatic disease in the future 
and making sure that their initial treat-
ment strategies are optimized,” said 
Wirth. “The best surgery [should be] 
done from the get-go. They [should] get 
radioactive iodine when it’s indicated and 
have proper follow-up, given that they’re 
at higher risk for recurrence.”

Next, Wirth discussed frontline treat-
ment options, as well as the process of 
defining radioiodine-refractory DTC. 
She said that according to the American 
Thyroid Association, the 4 main criteria 
that may be used are1:

•  The thyroid cancer tissue does not 
allow concentration of radioactive 
iodine after treatment or with a scan 
using radioactive iodine. 

•  Some areas take up the radioac-
tive iodine, but others do not.

•  Disease progression occurs within 
a relatively short time, such as  
12 or 14 months, despite radioac-
tive iodine concentration.

•  Thyroid cancer remains after  

receipt of larger and larger 
amounts of radioactive iodine 
after previous evidence of radio-
active iodine–avid disease.

Regarding dosing strategies, Wirth said 
that “it’s generally accepted that around 
600 mCi or 800 mCi of radioactive iodine 
is the maximum that, in general, most 
people should be getting.”

Thyroid cancers are associated with 
various clinical and molecular features 
that predict greater or lesser likelihood 
of radioiodine-refractory disease. One 
classic variant of papillary thyroid cancer 
is usually more sensitive to radioactive 
iodine, whereas some subtypes of pap-
illary thyroid cancer, most commonly 
the tall-cell variant, are more aggressive 
and less likely to respond to radioactive 
iodine. The same is true for disease with 
BRAF V600E mutations, Hurthle cell car-
cinomas, and poorly differentiated thy-
roid carcinomas, according to Wirth. In 
general, BRAF V600E is “one of the most 
common molecular features” indicating 
insensitivity to radioiodine, “especially if 
it’s coexistent with another mutation in 
the TERT promoter,” she said.

In dealing with DTCs, Wirth said that 
clinicians must decide between active 
surveillance and immediate treatment. 
Taking immediate action in patients 
who show symptoms is a no-brainer, 
said Wirth.

“On the other end of the spectrum are 
patients with very low-volume disease, 
where they’re clearly asymptomatic and 
they won’t be symptomatic anytime 
soon,” Wirth continued. “Most of us, in 
general, take the approach that we should 
at least follow those patients by active 
surveillance or disease monitoring for 
some time to get a handle on the disease.”

The biggest challenge, noted Wirth, 
comes with making decisions about  
patients with moderate volume, 
slow-growing disease or lower-volume, 
rapidly growing disease.

“There aren’t numbers, necessarily, 
that we can pin on this, but that’s where I 

think it’s challenging,” Wirth said.
Data from the SELECT trial 

(NCT01321554) do offer some insight. 
Among patients with radioiodine-refrac-
tory disease and lung metastases as small 
as 1 cm, patients assigned to lenvatinib 
(Lenvima) experienced an overall survival 
benefit compared with those in a placebo 
group, even though 90% of the placebo 
group eventually crossed over during the 
study after a median of 4 months (HR, 
0.3; 95% CI, 0.47-0.85; P = .0025).2

Molecular diagnostics are important 
in symptomatic patients, Wirth said.  
Clinicians can identify patients with 
RET or NTRK fusions, biomarkers for 
which FDA-approved therapeutics are 
readily available. 

If patients have neither an actionable 
alteration nor a BRAF V600E mutation, 
Wirth said she and her colleagues recom-
mend multikinase inhibitors. “In general, 
we don’t use BRAF-directed therapy off 
label. For patients who don’t have a RET 
or NTRK fusion driving their thyroid 
cancer, I will start patients on lenvatinib,” 
she said.

Sorafenib (Nexavar) may be a better 
choice than lenvatinib for patients who 
are dealing with hypertension, because 
study results indicate that lenvatinib leads 
to more grade 3/4 hypertension. Wirth 
emphasized the importance of “preha-
bilitation”—making sure patients have 
well-controlled blood pressure.

“If we see hypertension emerging, in 
general, we start antihypertensive therapy 
earlier rather than waiting to see how bad 
it’s going to get,” Wirth said.

Other toxicities include diarrhea, 
fatigue, hand-foot syndrome, and mild 
transaminitis. Additionally, diarrhea and 
fatigue can cause weight loss and muscle 
loss, so Wirth recommends emphasizing 
exercise and a healthy diet to patients.

Second-Line Treatment Options
Wirth next pointed to data from the COS-
MIC-113 trial (NCT03690388), indicating 
that cabozantinib (Cabometyx) offers a 
survival benefit to patients who progressed 
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following treatment with multikinase 
inhibitors or other drugs.3 Cabozantinib 
is currently approved for second-line 
treatment in radioiodine-refractory disease, 
although it may come with toxicities similar 
to those of multikinase inhibitors as well as 
unusual toxicities, such as loss of pigment 
in skin and hair.4 On the other hand, 
sorafenib does not have the data to support 
its use as second-line therapy, Wirth said.

“Of course, if genotype-directed 
therapies are available, those need to be 
worked in appropriately as well,” added 
Wirth. “For example, if a patient had a 
multikinase inhibitor in the � rst line and 
they have a RET or NTRK fusion, I would 
certainly use one of the NTRK- or RET-
directed therapies prior to cabozantinib.”

Other options may be on the horizon, 
Wirth continued. An international trial 

is currently underway to assess the use 
of dabrafenib (Ta� nlar) and trametinib 
(Mekinist) in BRAF-mutated, radioio-
dine-refractory DTC. Also, next-genera-
tion RET and TRK inhibitors are in devel-
opment, and investigators are evaluating 
the wider use of active surveillance for 
early-stage thyroid cancers.

Unmet needs still exist, of course. For 
one, Wirth said, current treatment options 
do not cure DTCs and most patients still 
experience disease progression. There 
may also be hope in “redifferentiation,” 
or altering radioiodine-refractory thyroid 
cancer cells, to make them receptive to 
radioiodine. Finally, Wirth said that the 
mechanisms of resistance to VEGF inhib-
itors are still poorly understood.

It can be dif� cult for oncologists to 
treat very rare cancers, Wirth admitted, 

but sharing knowledge is very important 
and bene� ts both patients and clinicians. 
“I really like the old-fashioned phone-a-
friend approach,” Wirth concluded. 
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PRESCRIBED

More than 2 years median overall survival at follow-up analysis2

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

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

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

Safe and well tolerated1,3

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

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

In HER2+ MBC following 1L progression and beyond*

WITH PROVEN SAFETY

 EMBRACE

TUKYSA + trastuzumab + capecitabine vs placebo + trastuzumab + capecitabine

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

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

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

†Data from the � rst 480 patients.1

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

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

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

Please see full Important Safety Information on the following pages.

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

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

embryo-fetal toxicity, some of which may be severe

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

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

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

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

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

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

In combination with trastuzumab + capecitabine

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

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

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

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

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

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

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

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

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

Lab Abnormalities
In HER2CLIMB, Grade ≥3 laboratory abnormalities reported in ≥5% 
of patients who received TUKYSA were decreased phosphate, 
increased ALT, decreased potassium, and increased AST.
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CONSISTENT SAFETY PROFILE AT FOLLOW-UP ANALYSIS2†

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

At the 2-year follow-up analysis2

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

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

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

3%
PLACEBO

6%
TUKYSA

vs 4%
PLACEBO

6%
TUKYSA

vs

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

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

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

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

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

Drug Interactions
•  Strong CYP3A/Moderate CYP2C8 Inducers: Concomitant 

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

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

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

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

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

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

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

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

Please see Brief Summary of Prescribing Information 
on adjacent pages.
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TUKYSA® (tucatinib) tablets, for oral use

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

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

DOSAGE AND ADMINISTRATION 

Recommended Dosage
The recommended dosage of TUKYSA is 300 mg taken orally twice daily in combination 
with trastuzumab and capecitabine until disease progression or unacceptable toxicity.

Advise patients to swallow TUKYSA tablets whole and not to chew, crush, or split prior to 
swallowing. Advise patients not to ingest tablet if it is broken, cracked, or not otherwise intact. 
Advise patients to take TUKYSA approximately 12 hours apart and at the same time each 
day with or without a meal. If the patient vomits or misses a dose of TUKYSA, instruct the 
patient to take the next dose at its usual scheduled time. 

When given in combination with TUKYSA, the recommended dosage of capecitabine 
is 1000 mg/m2 orally twice daily taken within 30 minutes after a meal. TUKYSA and 
capecitabine can be taken at the same time. Refer to the Full Prescribing Information  
for trastuzumab and capecitabine for additional information.

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

Table 1: Recommended TUKYSA Dose Reductions for Adverse Reactions

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

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

Table 2: Recommended TUKYSA Dosage Modifications for Adverse Reactions

Severity TUKYSA Dosage Modification
Diarrhea1

Grade 3 without anti-diarrheal 
treatment

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

Grade 3 with anti-diarrheal  
treatment

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

Grade 4 Permanently discontinue TUKYSA.
Hepatotoxicity1,2

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

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

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

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

Permanently discontinue TUKYSA.

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

Permanently discontinue TUKYSA.

Other adverse reactions1

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

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

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

aminotransferase

Dosage Modifications for Severe Hepatic Impairment: For patients with severe 
hepatic impairment (Child-Pugh C), reduce the recommended dosage to 200 mg orally 
twice daily.

Dosage Modifications for Concomitant Use with Strong CYP2C8 Inhibitors: Avoid 
concomitant use of strong CYP2C8 inhibitors with TUKYSA. If concomitant use with a 
strong CYP2C8 inhibitor cannot be avoided, reduce the recommended dosage to 100 mg 
orally twice daily. After discontinuation of the strong CYP2C8 inhibitor for 3 elimination 
half-lives, resume the TUKYSA dose that was taken prior to initiating the inhibitor.

CONTRAINDICATIONS 
None. 

WARNINGS AND PRECAUTIONS

Diarrhea: TUKYSA can cause severe diarrhea including dehydration, hypotension, 
acute kidney injury, and death. In HER2CLIMB, 81% of patients who received TUKYSA 
experienced diarrhea, including 12% with Grade 3 diarrhea and 0.5% with Grade 4 
diarrhea. Both patients who developed Grade 4 diarrhea subsequently died, with diarrhea 
as a contributor to death. The median time to onset of the first episode of diarrhea was 
12 days and the median time to resolution was 8 days. Diarrhea led to dose reductions of 
TUKYSA in 6% of patients and discontinuation of TUKYSA in 1% of patients. Prophylactic 
use of antidiarrheal treatment was not required on HER2CLIMB. If diarrhea occurs, 
administer antidiarrheal treatment as clinically indicated. Perform diagnostic tests as clinically 
indicated to exclude other causes of diarrhea. Based on the severity of the diarrhea, interrupt 
dose, then dose reduce or permanently discontinue TUKYSA.
Hepatotoxicity: TUKYSA can cause severe hepatotoxicity. In HER2CLIMB, 8% of patients 
who received TUKYSA had an ALT increase > 5 × ULN, 6% had an AST increase > 5 × ULN, 
and 1.5% had a bilirubin increase > 3 × ULN (Grade ≥3). Hepatotoxicity led to dose 
reduction of TUKYSA in 8% of patients and discontinuation of TUKYSA in 1.5% of patients.
Monitor ALT, AST, and bilirubin prior to starting TUKYSA, every 3 weeks during treatment, 
and as clinically indicated. Based on the severity of hepatotoxicity, interrupt dose, then dose 
reduce or permanently discontinue TUKYSA.

Embryo-Fetal Toxicity: Based on findings from animal studies and its mechanism of 
action, TUKYSA can cause fetal harm when administered to a pregnant woman. In animal 
reproduction studies, administration of tucatinib to pregnant rats and rabbits during 
organogenesis caused embryo-fetal mortality, reduced fetal weight and fetal abnormalities 
at maternal exposures ≥ 1.3 times the human exposure (AUC) at the recommended dose.
Advise pregnant women and females of reproductive potential of the potential risk to 
a fetus. Advise females of reproductive potential to use effective contraception during 
treatment with TUKYSA and for at least 1 week after the last dose. Advise male patients 
with female partners of reproductive potential to use effective contraception during 
treatment with TUKYSA and for at least 1 week after the last dose. TUKYSA is used in 
combination with trastuzumab and capecitabine. Refer to the Full Prescribing Information 
of trastuzumab and capecitabine for pregnancy and contraception information.

ADVERSE REACTIONS

Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared to rates in the 
clinical trials of another drug and may not reflect the rates observed in practice.

HER2-Positive Metastatic Breast Cancer (HER2CLIMB) 
The safety of TUKYSA in combination with trastuzumab and capecitabine was evaluated in 
HER2CLIMB. Patients received either TUKYSA 300 mg twice daily plus trastuzumab and 
capecitabine (n=404) or placebo plus trastuzumab and capecitabine (n=197). The median 
duration of treatment was 5.8 months (range: 3 days, 2.9 years) for the TUKYSA arm.

Serious adverse reactions occurred in 26% of patients who received TUKYSA. Serious 
adverse reactions in ≥ 2% of patients who received TUKYSA were diarrhea (4%),  
vomiting (2.5%), nausea (2%), abdominal pain (2%), and seizure (2%). Fatal adverse 
reactions occurred in 2% of patients who received TUKYSA including sudden death, 
sepsis, dehydration, and cardiogenic shock.

Adverse reactions leading to treatment discontinuation occurred in 6% of patients who 
received TUKYSA. Adverse reactions leading to treatment discontinuation of TUKYSA in 
≥1% of patients were hepatotoxicity (1.5%) and diarrhea (1%). Adverse reactions leading 
to dose reduction occurred in 21% of patients who received TUKYSA. Adverse reactions 
leading to dose reduction of TUKYSA in ≥2% of patients were hepatotoxicity (8%) and 
diarrhea (6%).

The most common adverse reactions in patients who received TUKYSA (≥20%) were 
diarrhea, palmar-plantar erythrodysesthesia, nausea, fatigue, hepatotoxicity, vomiting, 
stomatitis, decreased appetite, abdominal pain, headache, anemia, and rash.

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

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

Placebo + Trastuzumab + 
Capecitabine (N = 197)

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

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

Skin and subcutaneous tissue disorders
Palmar-plantar 
erythrodysesthesia 
syndrome

63 13 0 53 9 0

Rash2 20 0.7 0 15 0.5 0
Hepatobiliary disorders

Hepatotoxicity3 42 9 0.2 24 3.6 0
Metabolism and nutrition disorders

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

Placebo + Trastuzumab + 
Capecitabine (N = 197)

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

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

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

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

Nervous System Disorders
Peripheral 
neuropathy6 13 0.5 0 7 1 0

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

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

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

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

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

motor neuropathy, and peripheral sensorimotor neuropathy

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

TUKYSA + Trastuzumab 
+ Capecitabine1

Placebo + Trastuzumab  
+ Capecitabine1

All Grades
%

Grades ≥3
%

All Grades
%

Grades ≥3
%

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

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

2. Laboratory criteria for Grade 1 is identical to laboratory criteria for Grade 2.
3. Due to inhibition of renal tubular transport of creatinine without affecting glomerular function. 
4. There is no definition for Grade 2 in CTCAE v.4.03.

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

DRUG INTERACTIONS

Effects of Other Drugs on TUKYSA
Strong CYP3A Inducers or Moderate CYP2C8 Inducers: Concomitant use of 
TUKYSA with a strong CYP3A or moderate CYP2C8 inducer decreased tucatinib plasma 
concentrations, which may reduce TUKYSA activity. Avoid concomitant use of TUKYSA 
with a strong CYP3A inducer or a moderate CYP2C8 inducer. 

Strong or Moderate CYP2C8 Inhibitors: Concomitant use of TUKYSA with a strong 
CYP2C8 inhibitor increased tucatinib plasma concentrations, which may increase the 
risk of TUKYSA toxicity. Avoid concomitant use of TUKYSA with a strong CYP2C8 inhibitor. 
Increase monitoring for TUKYSA toxicity with moderate CYP2C8 inhibitors.

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

where minimal concentration changes may lead to serious or life-threatening toxicities. 
If concomitant use is unavoidable, decrease the CYP3A substrate dosage in accordance 
with approved product labeling. 

P-glycoprotein (P-gp) Substrates: Concomitant use of TUKYSA with a P-gp substrate 
increased the plasma concentrations of P-gp substrate, which may increase the toxicity 
associated with a P-gp substrate. Consider reducing the dosage of P-gp substrates, 
where minimal concentration changes may lead to serious or life-threatening toxicities.

USE IN SPECIFIC POPULATIONS 

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

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

Females and Males of Reproductive Potential
TUKYSA can cause fetal harm when administered to a pregnant woman. TUKYSA is used in 
combination with trastuzumab and capecitabine. Refer to the Full Prescribing Information of 
trastuzumab and capecitabine for contraception and infertility information. 

Pregnancy Testing: Verify the pregnancy status of females of reproductive potential prior 
to initiating treatment with TUKYSA. 
Contraception: 
Females: Advise females of reproductive potential to use effective contraception during 
treatment with TUKYSA and for at least 1 week after the last dose. 
Males: Advise male patients with female partners of reproductive potential to use 
effective contraception during treatment with TUKYSA and for at least 1 week after the 
last dose. 
Infertility: Based on findings from animal studies, TUKYSA may impair male and 
female fertility. 

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

Geriatric Use: In HER2CLIMB, 82 patients who received TUKYSA were ≥ 65 years,  
of whom 8 patients were ≥ 75 years. The incidence of serious adverse reactions in 
those receiving TUKYSA was 34% in patients ≥ 65 years compared to 24% in patients  
< 65 years. The most frequent serious adverse reactions in patients who received 
TUKYSA and ≥ 65 years were diarrhea (9%), vomiting (6%), and nausea (5%). There were 
no observed overall differences in the effectiveness of TUKYSA in patients ≥ 65 years 
compared to younger patients. There were too few patients ≥ 75 years to assess  
differences in effectiveness or safety. 

Renal Impairment: The use of TUKYSA in combination with capecitabine and trastuzumab 
is not recommended in patients with severe renal impairment (CLcr < 30 mL/min 
estimated by Cockcroft-Gault Equation), because capecitabine is contraindicated in 
patients with severe renal impairment. Refer to the Full Prescribing Information of 
capecitabine for additional information in severe renal impairment. No dose adjustment is 
recommended for patients with mild or moderate renal impairment (creatinine clearance 
[CLcr] 30 to 89 mL/min). 

Hepatic Impairment: Tucatinib exposure is increased in patients with severe hepatic 
impairment (Child-Pugh C). Reduce the dose of TUKYSA for patients with severe (Child-
Pugh C) hepatic impairment. No dose adjustment for TUKYSA is required for patients with 
mild (Child-Pugh A) or moderate (Child-Pugh B) hepatic impairment. 
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Systemic management of chronic 
graft-versus-host disease 
(GVHD) can be an ongoing 

battle in patients with cancer, with 
the goals of approved treatments 
including improvement of quality 
of life. 

In an OncViewTM conversation 
with CancerNetwork®, Yi-Bin Chen, 
MD, director of the Blood & Marrow 
Transplant Program at Massachusetts 
General Hospital, Cara J. Rogers 
Endowed Scholar, and associate pro-
fessor of medicine at Harvard Medical 
School in Boston, Massachusetts, dis-
cussed GVHD diagnosis and recent 
advances in treating the disease. 

“The diagnosis of chronic graft-
versus-host disease remains a wholly 
clinical diagnosis,” Chen explained. 
“There is no gold standard, [no] 
noninvasive blood tests or imaging. 
There are a lot of supportive tests that 
we can do depending on the organs 
involved, but it’s a clinical diagnosis.”

Once a patient receives a diagnosis, 
it needs to be determined if they are 
refractory to treatment with steroids, 
Chen explained.

“Identifying patients with ste-
roid-refractory chronic GVHD can 
be challenging,” Chen said. “There’s 
a subset of patients [who] clearly 
don’t respond and there’s a subset 
of patients [who] get better. It’s the 
patients in the middle [for whom it’s] 

dif� cult to � gure out if they’re truly 
steroid refractory or not.”

FDA-Approved 
Treatment Options
Chen discussed treatment options 
for chronic GVHD, focusing on 3 
FDA-approved options: ibrutinib 
(Imbruvica), belumosudil (Rezurock), 
and ruxolitinib (Jaka� ).1-3

“Our standard [of care] right now 
is ruxolitinib,” Chen explained. “It’s 
been that way even before approval 
because of how well tolerated rux-
olitinib was and how well it was 
working. I would guess at least three-
[fourths] of the patients I’ve started 
on ruxolitinib for chronic GVHD see 
a bene� t.”

Chen revisited the 2017 approval 
of the oral Bruton tyrosine kinase 
inhibitor ibrutinib for patients with 
chronic GVHD who failed 1 or more 
prior lines of  therapy. The single-cen-
ter, phase PCYC-1129-CA 1b/2 study 
(NCT02195869) that supported the 
approval included 42 patients with 
chronic GVHD and produced a best 
overall response rate (ORR) of 69%, 
with 31% of patients with complete 
response (CR) and 38% with partial 
responses (PR), after a median fol-
low-up of 26 months.4

“[The research] showed some du-
rable responses and some complete 
responses. Complete response is an 

Earlier Detection May 
Be Key to Treatment 
Advances in Chronic GVHD

Yi-Bin Chen, MD
Massachusetts General Hospital

Boston, MA

Scan QR code for the
complete video series.
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OncView™ program, Yi-Bin Chen, 
MD, discusses FDA approvals and 
unmet treatment needs in chronic 

graft-versus-host disease.
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end point that we rarely [see achieved] 
in patients with GVHD, so it’s difficult 
to ignore those results,” Chen explained.

While emphasizing the presence of 
CRs in this research, Chen said to use 
caution when interpreting these results 
given that ibrutinib has been slightly 
less efficacious in the real-world setting.

“Given that this disease is a bit sub-
jective and heterogeneous in how we 
judge response, one has to be somewhat 
skeptical,” Chen explained. “That‘s not 
to knock the trial, but it is a small trial 
without a control arm. Nevertheless, it 
was approved and became an option 
for our patients.”

Next, the ρ-associated coiled coil–
containing kinase 2 inhibitor belu-
mosudil received approval from the 
FDA for adult and pediatric patients  
12 years and older with chronic GVHD 
after failure of at least 2 prior lines of 
therapy based on results of the phase 2 
ROCKstar trial (NCT03640481).

In patients taking belumosudil once 
daily (n = 66), the ORR was 74%  
(95% CI, 62%-84%) through the first 
day of cycle 7. Six percent of patients 
reached a CR and 68% had PRs.5

“The findings in the ROCKstar trial 
were impressive. [We saw higher than] 
70% overall response rates, but again 
that was a trial where all patients were 
treated with [belumosudil], so it’s tough 
to know in a blinded control trial what 
that [response rate] would look like,” 
Chen explained.

Regarding ruxolitinib, Chen offered 
that care providers have been using it 
for steroid-refractory chronic GVHD 
because of prior efficacious experience, 
also stating that it’s a familiar agent due 
to use in myeloproliferative disease.

Ruxolitinib received FDA approval 
in 2021 for adult and pediatric patients 
12 years and older with chronic GVHD 
after failure of 1 or 2 prior lines of sys-
temic therapy. The approval is based 
on results from the multicenter, phase 
3 REACH3 study (NCT03112603).6

REACH3 included 329 patients ran-
domized to 10 mg of ruxolitinib twice 
daily (n = 165) or investigator’s choice of 
therapy (n = 164). The primary end point 
was ORR at 24 weeks, and a key second-
ary end point was failure-free survival. 

ORR at 24 weeks was 49.7% for 
patients receiving ruxolitinib compared 
with 25.6% for the control group (odds 
ratio, 2.99; P < .001). Median fail-
ure-free survival in the ruxolitinib arm 
was more than 18.6 months compared 
with the control arm at 5.7 months 
(HR, 0.37; P < .001).

Common grade 3 or higher adverse 
effects included thrombocytopenia 
(15.2%  vs 10.1%) and anemia (12.7% 
vs 7.6%) in the ruxolitinib and control 
groups, respectively.

“The data from REACH3, [although] 
not surprising, validate what we were 
doing in our clinical practice over the 
past few years. At this point, ruxolitinib 
is the standard for second-line therapy 
for chronic GVHD in patients for 
whom either steroids are not efficacious 
or who need to be spared exposure to 
some steroids because of certain comor-
bidities,” Chen said.

Unmet Needs and  
Future Investments 
Chen emphasized that research in 
GVHD has come a long way over the 
past couple of decades. “We’ve managed 
to generate investment by industry and 
interest. We have 3 approved agents and 
hopefully more on the way with ongoing 
clinical trials that we…hope will ultimately  
improve outcomes,” he explained.

Regardless, Chen acknowledged that 
work remains to be done. Specifically, 

he cited the need for deeper and more 
durable responses in patients with 
chronic GVHD.

“Looking at the trials that got these 
agents approved, one can see that 
the majority of clinical responses are 
partial and not complete responses,” 
Chen said. “Partial responses can be 
life changing or partial responses can 
make no difference.”

Looking ahead, Chen was excited 
about the prospects of prevention and 
even preemptive treatment to ultimately 
improve outcomes for patients earlier.

“There are obvious needs in preven-
tion and maybe even preemptive [care], 
meaning we should launch trials that 
focus on finding populations in real 
time that are at high risk of chronic 
GVHD after transplant with earlier 
intervention to prevent that fixed-organ 
damage,” Chen said. “I’m excited for 
the next 10 years because this will be a 
really active area of research that will 
help our patients going forward.” 
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“The diagnosis of chronic graft-
versus-host disease remains a 
wholly clinical diagnosis.”
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Mobocertinib for Pretreated 
Patients With EGFR Exon 
20 Insertion–Positive 
Metastatic NSCLC

In a Between the Lines presentation 
hosted by CancerNetwork®, Gregory 
J. Riely, MD, PhD, and Tarek M. 

Mekhail, MD, MSc, discussed the ef� cacy 
and safety of mobocertinib (Exkivity) 
in a phase 1/2 trial (NCT02716116) 
that is investigating treatment outcomes 
in patients with EGFR exon 20 inser-
tion–positive metastatic non–small cell 
lung cancer (NSCLC) pretreated with 
platinum therapy.1 Both are among the 
trial’s investigators.

Riely and Mekhail explained that 
limited therapeutic options exist for 
patients with NSCLC harboring EGFR
exon 20 insertions, which are found in 
only about 4% to 12% of all EGFR-
mutated NSCLCs.2

“We typically see this mutation in the 
same kind of patients [in whom] we see 
other sensitizing mutations. But if you 
don’t look for it, you will not � nd it 
[because] it is quite uncommon,” 
explained Mekhail, medical director of 
the Thoracic Cancer Program at Advent 
Health Cancer Institute.

“If we can get more speci� c [drugs 
to treat] EGFR exon 20 insertions, it’s 
likely that we’ll be able to have a better 
therapeutic window, leading to better 
outcomes for our patients,” added Riely, 
who is vice chair of clinical research in 

the Department of Medicine at Memo-
rial Sloan Kettering Cancer Center.

Mobocertinib for 
Platinum-Pretreated 
Patients With NSCLC
The dose-escalation phase 1 trial used a 
standard 3 + 3 design, with the current 
analysis focused on 2 groups: the plati-
num-pretreated patients (PPP; n = 114); and 
the EXCLAIM cohort (n = 96), which was 
composed of patients previously treated 
with 1 or 2 systemic therapies, only 10 of 
whom had not been treated with platinum. 
There was overlap in the 2 cohorts, with 
86 patients in the PPP cohort being 
evaluated in EXCLAIM, as well as those 
from the dose-escalation part (n = 6) and 
expansion cohort 1 (n = 22). The study 
enrolled further cohorts when determining 
the recommended phase 2 dose. All 
patients in the current analysis received 
mobocertinib at 160 mg once daily.

Mekhail said “10 patients on 
the EXCLAIM cohort did not have 
prior platinum, but the other 86 
patients [did receive prior platinum 
therapy], so you’ll find similari-
ties in the results [for the PPP and 
EXCLAIM cohorts].”

To be eligible, patients needed to be 
18 years or older and have measurable 
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disease by RECIST 1.1 criteria, an ECOG 
performance score of 0 or 1, a normal QT 
interval, and adequate kidney, hepatic, 
and bone marrow function.

The PPP cohort was composed of 
patients receiving mobocertinib 160 mg 
once daily from the dose-escalation  
(n = 6), dose-expansion (n = 22), and 
EXCLAIM (n = 86) cohorts.

The primary end point for these  
cohorts was objective response rate by  
independent review committee. Sec-
ondary end points included objective 
response rate (ORR) by investigator  
assessment, duration of response, pro-
gression-free survival (PFS), overall 
survival (OS), and safety.

As Mekhail explained, the overall 
population was relatively young, compa-
rable with real-world populations, with 
a median age of 60 years (range, 27-84) 
in the PPP cohort and 59 years (range, 
27-80) in the EXCLAIM cohort. In both 
cohorts, most patients were female (66% 
in PPP and 65% in EXCLAIM), Asian 
(60% vs 69%, respectively), had adeno-
carcinoma histology (98% vs 99%), and 
had an ECOG performance score of 1 
(75% vs 71%).

ORR by independent review commit-
tee in the PPP cohort was 28% (95 % CI, 
20%-37%) compared with 25% (95% 
CI, 17%-35%) in the EXCLAIM cohort. 
Partial responses were observed in 28% 
and 25% of patients, respectively. The  
remaining patients achieved stable dis-
ease (50% vs 51%) or were not evaluable 
for response (11% vs 10%).

When examining the secondary end 
points, Riely emphasized that the median 
OS of 24.0 months (95% CI, 14.6-28.8) 
for patients in the PPP cohort was striking 
given what this group normally experi-
enced.  Median OS in the EXCLAIM co-
hort was not reached (NR; 95% CI, 13.1 
months to NR) with a median follow-up 
of 13.0 months.

The PPP cohort “had a range of prior 
therapies, so it’s not as though this is 
a standard second-line cohort,” Riely  
explained, crediting Mekhail for  

highlighting the variable. “This is a group 
of people who had up to 3 prior thera-
pies, so that median OS of 24 months is 
impressive given prior treatments.”

Regarding the disease control rate, 
Riely emphasized that most patients 
had some degree of tumor shrinkage. 
Because the trial population represented 
a large number of exon 20 insertion 
variants, the experts could not discern 
a particular variant for which moboce-
rtinib is most active. 

“It’s intellectually disappointing that 
we couldn’t find the particular variant 
that benefited,” Riely explained. “The fact 
is that these response rates are relatively 
low, but the vast majority of patients 
have some tumor shrinkage, [and] it is 
certainly reassuring that the treatment 
leads to disease control for most.”

Managing Diarrhea and  
Other Adverse Effects
Regarding toxicity with mobocertinib, 
both Mekhail and Riely were primarily 
concerned with diarrhea, which was a 
common any-grade adverse effect (AE) 
in both the PPP (91%) and EXCLAIM 
cohorts (93%). Grade 3 or higher 
diarrhea was found in 21% and 16% of 
patients in those cohorts, respectively.

Developing strategies to manage diar-
rhea is very necessary, Mekhail explained, 
but dose reductions are not something he 
sees as beneficial. 

“I try not to reduce the dose. I try  
aggressively to manage the diarrhea 
because there are some hints in the  
paper that the response [rates] in patients 
for whom the dose was reduced were 
numerically lower than if you didn’t 
reduce the dose, [in the range of] 20% vs 
31%,” Mekhail emphasized, specifying 
that these response rates include a small 
sample size.

Other common any-grade AEs for  
patients in the PPP and EXCLAIM  
cohorts, respectively, included rash (45% 
vs 45%), paronychia (38% vs 39%),  
decreased appetite (35% vs 32%), nausea 
(34% vs 30%), dry skin (31% vs 31%), 

and vomiting (30% vs 26%). No grade 
3 or higher AEs other than diarrhea were 
observed in more than 4% of patients.

Overall, Riely summed up the tolerabil-
ity of mobocertinib in this patient popu-
lation, suggesting that “what you see is a 
relatively narrow window where patients 
tolerate the drug and it’s effective.”

Looking Ahead With 
Mobocertinib for EGFR  
Exon 20 Insertions
Looking ahead, Mekhail and Riely are 
intrigued by the potential of another 
therapeutic option to treat patients 
with EGFR exon 20 insertion–positive 
metastatic NSCLC.

“We didn’t have a good therapy in the 
past,” Mekhail explained. “We’ve tried 
many things that were certainly sup-
ported by some small studies [that looked 
at] doubling the dose of osimertinib, but 
now we have a targeted drug and it’s not 
the only one.”

Mekhail and Riely agreed that these 
data provide supporting evidence for 
mobocertinib in this patient population, 
and Riely explained that the potential 
to improve outcomes and toxicities may  
exist beyond this first generation  
of agents.

“We’ve seen, [as] with the develop-
ment of new ALK inhibitors and EGFR 
inhibitors, that the first generation is not 
always the best,” Riely noted. “We have 
a drug establishing that this is a group 
of patients who can benefit from this 
strategy, but with the second and third 
generations of these [kinds of] drugs, 
we can often significantly improve upon 
both the efficacy and the tolerance.” 
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Finding the Optimal 
Dose of Ponatinib for 
Chronic Phase CML

Decreasing the dose of ponatinib 
(Iclusig) among adults with chron-
ic-phase chronic myeloid leukemia 

(CP-CML) may help reduce the risk of 
signi� cant adverse events (AEs) while 
inducing good responses among patients 
resistant to or intolerant of tyrosine 
kinase inhibitors (TKIs) in earlier lines 
of therapy.

In December 2020, the FDA approved 
a supplemental new drug application for 
ponatinib, a third-generation TKI, to 
treat patients with CP-CML following 
at least 2 prior TKIs.1 The drug had 
received previous approval to treat 
adults with accelerated-phase or blast-
phase CML or Philadelphia chromo-
some (Ph)-positive acute lymphocytic 
leukemia (ALL) where no other TKI 
was indicated, T315I-positive CML, or 
T315I-positive/Ph-positive ALL.2

The pivotal phase 2 PACE trial 
(NCT01207440) showed impressive 
ef� cacy of ponatinib in patients with 
CML who had either resistance to or 
unacceptable toxicity with dasatinib 
(Sprycel) or nilotinib (Tasigna) or har-
bored BCR-ABL T315I mutations. In 
those with blast-phase CML, 31% had 
a major hematologic response and 23% 
had a major cytogenetic response.3

However, serious AEs with pona-
tinib were concerning. The phase 2 
OPTIC study (NCT02467270) study 
published in Blood in November 2021 
explored a novel, response-based, 
dose-reduction strategy to reduce AEs 

while providing patients with optimal 
responses to therapy.4

Jorge E. Cortes, MD, director of the 
Georgia Cancer Center at Augusta Uni-
versity, and Hagop M. Kantarjian, MD, 
professor and chair of the Department of 
Leukemia at the University of Texas MD 
Anderson Cancer Center in Houston, 
reviewed the use of ponatinib in patients 
with CP-CML who were ineligible for 
treatment with other TKIs in a recent 
CancerNetwork® Between the Lines
program. Cortes was lead investigator 
of the OPTIC trial.  “We now know that 
ponatinib is probably one of the most 
potent BCR-ABL tyrosine inhibitors, 
and it also is the one that has the most 
toxicities,” Kantarjian said. 

Despite its impressive ef� cacy, Cortes 
pointed to the notable rate of arterial 
occlusive events (AOEs). In results 
presented in 2018 by Caocci et al, the 
most frequent AOEs seen in patients 
treated with ponatinib were myocardial 
infarction, ischemic cerebrovascular 
events, and peripheral vascular disease 
and occurred more frequently among 
patients 60 years or older.5

OPTIC Study Overview 
and Results
The OPTIC study included 283 patients 
with CP-CML who had previously 
received at least 2 TKIs or who harbored 
the T315I point mutation. “More than 
90% [of the patients in the study] had 
received 2 TKIs or more, [and] more than 
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60% had received 3 TKIs or more,” Cortes 
said in the discussion. 

This aim of the trial was to investigate 
the achievement of BCR-ABL transcript 
level of 1% or lower, with rates of  
molecular, cytogenetic, and hematologic 
responses and survival outcomes as 
secondary outcomes. Safety outcomes 
included evaluation of AEs in relation 
to discontinuation, dose reductions, and 
dose interruptions. 

Participants were randomized into 1 
of the 3 starting dose cohorts of either  
45 mg, 30 mg, or 15 mg of ponatinib daily, 
with 94 patients in each group. Patients 
in the 45-mg and 30-mg cohorts would 
lower their dosage to 15 mg once they 
reached a response of 1% or lower BCR-
ABL1 transcript levels at 12 months. Key 
takeaways from the findings were that 
patients with resistant CP-CML showed 
clinical benefits with the drug, regardless 
of the starting dose, but the optimal 
benefit was seen among the patients who 
started at 45 mg and reduced dosage to 
15 mg once there was a response.

The results revealed promising 
responses across dosing strategies,  
although 18 patients (19.1%) in the 
45-mg cohort, 15 (16.0%) in the 30-mg 
cohort, and 13 (13.8%) in the 15-mg 
cohort discontinued treatment. The most 
frequently cited reason for discontinua-
tion was lack of efficacy, but most of these 
patients (77.4%) were in the 2 lower- 
dose cohorts. 

“An important element of the design of 
the study was that once a patient achieved 
[optimal] response, they should lower the 
dose to 15 mg daily,” said Cortes. “This 
was a response-directed dose reduction, 
not a toxicity-driven dose reduction.” 
Seventy-three patients in the 45-mg  
cohort dropped to 15 mg after achieving 
the primary end point; of those, 55 (75%) 
maintained that response whereas 7 had 
to reescalate the dose. 

Cortes pointed out that the 12-month 
rate of BCR-ABL transcript level at or  
below 1% in the 45-mg cohort was 
44.1% compared with 29.0% in the  
30-mg cohort and 23.1% in the 15-mg  

cohort. Additionally, the benefit among 
the highest-dose group was already  
evident at 6 months. Patients with T315I 
point mutations also showed improve-
ment with the higher dose. “The response 
rate for these patients is 60% [on 45-mg 
starting dose], whereas for patients [who] 
received 30 mg, it’s only 25.0% and even 
lower at 10.5% for the 15-mg [cohort],” 
he said.

More Serious AEs Observed
More frequent and severe AEs were noted 
in the 45-mg cohort of the OPTIC trial. 
Forty-two patients (44.7%) in the 45-mg 
cohort, 32 (34.0%) in the 30-mg cohort, 
and 29 (30.9%) in the 15-mg cohort had 
to reduce the dose of ponatinib due to 
treatment-emergent AEs (TEAEs).

Overall, the most common hematologic 
TEAEs were thrombocytopenia (40%), 
neutropenia (26%), and anemia (19%). 
Among the nonhematologic TEAEs were 
arterial hypertension (28%), headache 
(18%), and increased lipase (17%). 

Four patients—2 each in the 45-mg and 
15-mg cohorts—died due to TEAEs. Of 
these, the patients who received the higher 
dose had cardiovascular risk factors  
at baseline.5 

Future Implications  
and Closing Thoughts
During the discussion, Kantarjian 
questioned whether giving ponatinib in 
earlier lines of therapy for patients who 
have failed frontline, second-generation 
TKIs would be worthwhile. He pointed 
out that patients on second-generation 
treatments who fail because of resis-
tance are then rotated through other 
second-generation TKIs. 

“If the patients fail because of toxicity, 
then you cannot rotate the second-gen-
eration TKIs,” Kantarjian added. “If they 
failed because of resistance, I think the 
first salvage therapy that would be most 
effective will probably be with ponati-
nib.” He followed this by saying further 
data analysis or additional randomized 
studies would be needed. Cortes agreed, 
seeing this as a great unmet need.

Both physicians agreed that ponatinib 
remains a necessary part of the treatment 
armamentarium for certain patients 
with CML, but they disagreed on some 
specifics such as initial dosing. “I think 
[it’s] a useful drug in [CML] in the salvage 
setting and maybe needs to be moved to 
salvage 1,” Kantarjian said. Although 
both agreed that 45 mg is needed initially 
in patients with T315I point mutations as 
the induction dose, Kantarjian prefers to 
use 30 mg as a starting dose in all other 
situations whereas Cortes prefers 45 mg.

Kantarjian also rounded back to the 
toxicity related to ponatinib. “[It] is 
a drug [for which] we have to be very  
respectful of the toxicities,” he said. 
“We’re not just talking about arterial 
occlusive events, which can be really 
serious [and can lead to] mortality, loss 
of vision, mesenteric occlusion, and  
peripheral arterial occlusive disease. 
You’re talking about severe hypertension, 
severe skin rashes, and pancreatitis.”

As to when to start using ponatinib, 
Kantarjian does not feel it should be an 
early go-to treatment. “Now that the TKIs 
are generic, the issue of cost is not there. 
And we know very well the long-term 
[AEs] which are quite reasonable with 
imatinib [Gleevec] and second-generation 
TKIs,” he said. But for patients who are 
at high risk and for whom other therapies 
are no longer warranted, the risks of using 
ponatinib are reasonable. “We need to 
take this in the context of what’s at stake 
and then balance the risk-benefit ratio.” 
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Updates in Proteasome 
Inhibitors for Managing 
Multiple Myeloma
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Because recent research into novel 
systemic therapies for multiple 
myeloma keeps yielding promising 

results, clinicians are equipped with a wide 
variety of options for managing multiple 
myeloma. However, treating patients with 
relapsed or refractory multiple myeloma 
remains a challenge, and relying on stan-
dard-of-care proteasome inhibitors (PIs) 
is still an important strategy to consider.

Placement of PIs in the multiple 
myeloma treatment paradigm was the 
subject of a recent Between The Lines,
part of an ongoing series hosted by 
CancerNetwork® in which experts 
discuss updates in cancer care. Paul G. 
Richardson, MD, clinical program leader 
and director of clinical research at the 
Jerome Lipper Multiple Myeloma Center 
at Dana-Farber Cancer Institute and the 
RJ Corman Professor of Medicine at 
Harvard Medical School, both in Boston, 
Massachusetts, sat down for a virtual talk 
with Cristina Gasparetto, MD, professor 
of medicine at the Duke University School 
of Medicine and a member of the Duke 
Cancer Institute in Durham, North 
Carolina, to discuss recent updates 
related to PIs for relapsed/refractory 
multiple myeloma. 

Roundup of Current PIs
“With all the excitement that there is in 
multiple myeloma—including monoclonal 
antibodies, immunomodulatory drugs, 
cellular therapies, and other more 
novel small molecules [inhibitors]—it’s 

important to remember our backbone 
agents include proteasome inhibition. 
This has been a mainstay of therapeutics 
in myeloma for the last 20 years,” 
Richardson stated. 

The discussion began with a review 
of the 3 FDA-approved PIs. Gasparetto 
spotlighted car� lzomib (Kyprolis), which 
� rst received FDA approval in 2012.1 The 
drug has since been approved in combi-
nation with other therapies, namely lena-
lidomide (Revlimid) and dexamethasone 
(Rd) based on results of the ASPIRE trial 
(NCT01080391) in which the combina-
tion improved overall survival (OS) vs Rd 
alone in relapsed or refractory multiple 
myeloma.2 At the time, investigators 
reported that the combination yielded a 
median OS of 48.3 months compared with 
40.4 months among patients assigned to 
Rd without car� lzomib (HR, 0.79; 95% 
CI, 0.67-0.95; 1-sided P = .0045).

Richardson continued by looking to 
bortezomib (Velcade), another PI that 
has seen success in multiple myeloma and 
was approved in 2003.3 Next, they turned 
to the most recently approved agent in 
this class and the � rst oral PI, ixazomib 
(Ninlaro), which was made available 
in 2015.4

“[Ixazomib] is an intriguing drug, 
because it’s effective, but we have some 
concerns about the power of this drug in 
different combinations,” said Gasparetto. 
“But de� nitely a very interesting and 
important drug in the � eld [of] myeloma.”

When considering use of all 3 agents, 
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Richardson added that the advantages of 
each must be weighed and placed in context 
of the specific needs of the patient being 
treated. Additionally, repeated use of the 
agents in recent years has helped clinicians 
make major strides in the understanding 
of adverse events management. “We’ve 
gotten much better at knowing how to 
manage these effects, be it cardiovascular 
in the context of carfilzomib or neurotox-
icologically in the setting of bortezomib,” 
Richardson said.

Gasparetto and Richardson agreed that 
ixazomib offered a special advantage as 
an oral drug. “What’s so exciting about 
ixazomib is that as an orally bioavailable 
boronate peptide, that rapid-on, rapid-off 
pharmacology has always made it very 
attractive, particularly for our frailer  
patients,” said Richardson. The oral option 
has also been particularly helpful during 
the COVID-19 pandemic, he noted.

Benefit Reproducibility  
and Durability
Richardson then pointed to a “high degree 
of reproducibility” between results derived 
from phase 3 trials and real-world clinical 
results, especially in the case of ixazomib. 
Gasparetto said this is important given 
that reproducibility may be elusive in 
some settings, in part because patients 
may receive treatment in a trial that is not 
reflective of the real world. “There is a 
dichotomy here with how we treat a patient 
in academia versus what’s going on in the 
real world,” she said.

Richardson pointed to disease manage-
ment as a real-world accomplishment that 
stands in contrast to the typical standard 
of minimal residual disease negativity that 
is used in academia or clinical research. 
“In relapsed/refractory disease, a disease 
control that’s associated with a high quality 
of life and minimal toxicity by virtue of 
effective therapy is a win,” he said, adding 
that progression-free survival (PFS) was a 
“somewhat underappreciated” marker of 
clinical benefit.

Recent Clinical Findings
Richardson turned to recently reported 

final OS results of the phase 3 TOUR-
MALINE-MM1 trial (NCT01564537), 
which showed that ixazomib plus Rd 
did not result in any additional survival 
benefit compared with Rd and placebo 
in patients with relapsed or refractory 
multiple myeloma (HR, 0.939; 95% 
CI, 0.784-1.125; P = .495). These final 
survival results, however, coincided with 
the longest median OS in any study so far 
of Rd-based treatments.5

“This means those patients assigned to 
the control group obviously had excellent 
salvage therapies. There was, of course, 
a significant PFS advantage to the triplet 
over the doublet,” Richardson said. “But 
it also points to another fact, which is 
that interpreting [OS] in the relapsed/ 
refractory space in myeloma is increas-
ingly complicated because it depends on  
salvage therapies.”

“We were looking for a prolongation; 
a durability of response,” said Gasparetto. 
“And of course, the [OS] ultimately is the 
major end point. [These results can be seen 
as both] good and bad: bad because we 
didn’t show that we could impact the [OS] 
with this combination; but also very good, 
because we can rescue patients with addi-
tional therapies.” One major question, she 
added, was whether this drug combination 
could work in the newly diagnosed setting.

In the phase 3 BELLINI trial 
(NCT02755597) of venetoclax (Venclexta) 
or placebo added to bortezomib and dexa-
methasone, treatment in the active therapy 
arm lengthened PFS but was linked with 
greater mortality overall when compared 
with placebo.6,7

“What we’re seeing here is that the triplet 
generates PFS advantage in early relapse. 
Unfortunately, with the numerous options 
that are available, it doesn’t [always] mean 
the [OS] difference in terms of longer-term 
follow-up. Critically, this also tells us that 
the ixazomib platform, by virtue of its  
excellent tolerability, does not do harm 
later,” said Richardson.

One study published in 2020 aimed 
to determine feasibility of long-term 
PI use by way of transitioning certain  
patients who were treated as part of the US 

MM-6 (NCT03173092) real-world study  
(n = 84) from bortezomib-based therapy to 
ixazomib plus Rd. Investigators reported 
that this strategy may allow patients to con-
tinue PIs for an extended time, ultimately 
improving outcomes.8

“The overall response rate is very 
respectable,” said Richardson. “But the 
[very good partial response] rate or bet-
ter is a solid 55% [in patients who were 
transitioned to the new combination], and 
26%, achieve complete remission.”

Gasparetto said the study included an 
older, frailer population than would nor-
mally be enrolled in many phase 3 trials. 
“The depth of the response improved 
with time without affecting the quality of 
life; they were able to sustain therapy for 
a prolonged period of time,” she said. “At 
the first this was not my first choice, but 
this is a very good choice for a population 
of patients with myeloma with other 
issues. They will now be able to sustain 
a more aggressive therapy. I’m pleasantly  
surprised.”

The discussion concluded with a look at 
updated results from the MM-6 study that 
were presented during the 2021 American 
Society of Hematology Annual Meeting 
& Exposition and indicated that response 
rates and PFS were further improved among 
patients who just received a diagnoses and 
were treated with an in-class transition 
strategy from bortezomib to ixazomib  
(n = 101). The overall response rate at a  
median follow-up of 18.5 months was 
78% with a complete response rate  
of 32%.9

“With a longer follow-up on this study, 
reaching a deeper response and the fact 
that patients were able to sustain the ther-
apy was very important,” Gasparetto said.  
Richardson noted that the complete  
response rate after 3 cycles was just 
9%, but this tripled by the 18.5-month 
benchmark. The sustainability of the re-
sponse, both experts agreed, is a foremost 
consideration when tailoring treatment to 
each individual. 

For references visit
cancernetwork.com/MM_5.22
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Clinical Practice Experience With 
Avelumab First-Line Maintenance 
in Urothelial Carcinoma

For clinicians treating patients with 
locally advanced or metastatic urothelial 
carcinoma, merely considering the 

best � rst-line therapy is not enough; they 
also consider what can be done to extend 
responses and subsequent therapies in 
the natural course of the disease. Recent 
evidence supports use of � rst-line switch 
maintenance therapy, or “line 1.5,” with 
immunotherapeutic agents such as avelumab 
(Bavencio) that can lead to strong results in 
patients whose cancer responds to or remains 
stable following chemotherapy. 

Daniel P. Petrylak, MD, professor of 
medicine (medical oncology) and urology at 
Yale School of Medicine and coleader of the 
Cancer Signaling Networks at Yale Cancer 
Center in New Haven, Connecticut, and 
Donald Barry Boyd, MD, MS, assistant pro-
fessor at Yale School of Medicine, discussed 
the latest evidence surrounding avelumab 
maintenance for urothelial carcinoma during 
a recent edition of Between the Lines, hosted 
by CancerNetwork®.

Current State of Treatment
Petrylak and Boyd began by reviewing treat-
ment with cisplatin-based chemotherapies, 
including MVAC (methotrexate, vinblastine, 
doxorubicin [Adriamycin], and cisplatin) 
and cisplatin plus gemcitabine, which led to 
responses in about two-thirds of patients. 
However, Petrylak said responses tend to 
be short-lived. “Certainly, there is a need for 
second-line treatments, as well as treatments 
that may prolong the responses that are 
seen with either MVAC or gemcitabine and 
cisplatin,” he said.

The � rst immunotherapies for urothelial 
carcinoma were atezolizumab (Tecentriq) 
and pembrolizumab (Keytruda), which were 
approved by the FDA as second-line agents 
in 2016 and 2017, respectively.1,2 They were 
later approved as � rst-line treatments for 
platinum-ineligible patients.3,4

Boyd said many patients do not make 
it to second-line therapy because patients 
with urothelial carcinoma are often older 
with poor performance status and multiple 
comorbidities. By the time many patients 
experience progression, they are considered 
ineligible for second-line therapy. “We lose 
those patients to mortality, then we go on to 
supportive care,” he said.

Adding Avelumab as 
Maintenance Therapy
One strategy for boosting the number of 
patients who bene� t from chemotherapy is 
to offer � rst-line switch maintenance with 
immunotherapies such as avelumab. “By 
giving checkpoint inhibition agents in this 
clinical setting within the time that these 
patients are having a response, you may 
actually receive more of a benefit from 
checkpoint treatment,” Petrylak said.

Boyd said chemotherapy and immune 
checkpoint inhibitors can work in synergy 
because chemotherapy can also have immu-
nogenic effects. As chemotherapy damages 
tumor cells, it sparks enhanced expression 
of PD-L1, boosting sensitivity to PD-L1 
inhibitors like avelumab. Chemotherapy also 
downregulates the cellular immune suppres-
sive network, including T-regulatory cells and 
myeloid suppressor cells, which he said tend 
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to be highly sensitive to gemcitabine. 
“The regimens we’re giving [may be] 

downregulating numerous components 
of the checkpoints that block the immune  
response,” he said. “Then, you come in with 
avelumab, and you now have enhanced the 
sensitivity to the immune response.”

Assessing Outcomes
The phase 3 JAVELIN Bladder 100 trial 
(NCT02603432) studied avelumab plus 
best supportive care vs best supportive care 
alone in 700 patients with locally advanced 
or metastatic urothelial carcinoma.5 The 
study led to FDA approval of avelumab 
as first-line maintenance therapy following 
frontline platinum-based chemotherapy.6

In the study, patients received 4 to  
6 cycles of either cisplatin plus gemcitabine 
or carboplatin. Those with complete 
or partial responses, or whose disease  
remained stable, were randomized to either 
treatment arm of intravenous avelumab 
at 10 mg/kg every other week along with 
best supportive care or best supportive 
care alone.

The avelumab arm had enhanced 
median overall survival compared with 
the control group at 21.4 months vs 14.3 
months (HR, 0.69; 95% CI, 0.56-0.86;  
P = .001). The benefit was seen in the PD-
L1–positive subgroup as well (HR, 0.56; 
95% CI, 0.40-0.79; P < .001). 

In terms of safety, 77.3% of patients 
experienced treatment-related adverse 
effects (TRAEs) with avelumab, only 
16.6% of which were grade 3 or above. 
Pruritus (13.7%), hypothyroidism 
(10.5%), diarrhea (10.2%), and infu-
sion-related reactions (10.2%) were the 
most common TRAEs. 

In their discussion, Petrylak and Boyd 
considered the implications of the study 
for clinical practice, a topic that was the 
subject of a 2021 review article in Cancer 
Treatment Reviews. Boyd said the study 
upends much of the thinking about ther-
apy in this patient population, including 
the perceived superiority of cisplatin and 
gemcitabine vs carboplatin and gemcit-
abine.7 He added that it was exciting to 
see the regimen benefitting patients even 

if they were over 65 years and negative 
for PD-L1 expression. “We’re still coming 
to grips with the idea that some patients 
who are PD-L1 negative may still have an 
immune response,” Boyd said.

Petrylak said although clinicians might 
disagree about which chemotherapy reg-
imen is best, the most important finding 
of the study is that first-line maintenance 
therapy should be part of the conversation. 
“When you get there, maintenance ther-
apy is something we want to think about,”  
he said.

Advantages of Avelumab
Petrylak said one of the key advantages 
of “line 1.5” maintenance therapy is that 
it lowers the risk of patients dropping out 
of therapy. He noted that most patients 
who begin first-line therapy for metastatic 
urothelial carcinoma do not continue to 
second-line therapy.6

“By giving [maintenance therapy] ear-
lier, you don’t have those [patients] drop 
out,” he said.

On the other hand, Petrylak notes 
that this strategy means subjecting some  
patients to immune toxicities when they 
will not benefit from the therapy. He said 
that better understanding of this relation-
ship is crucial and will allow patients to 
benefit from treatment.

Boyd said he was encouraged that the 
data suggest toxicities are usually minor. 

“This is one of the therapies that is gen-
erally well tolerated with older patients.”

For Boyd, a major question going for-
ward is just how long the treatment benefit 
will last. He said early indications are very 
promising. “We’re seeing extended poten-
tial long-term remissions in patients who 
get this. We can’t discount how important 
that is.”

Continuing Evolution  
in the Field
With checkpoint therapies presumably 
being moved into earlier stages of treat-
ment, Petrylak said clinicians will need to 
grapple with the question of whether to 
use the same maintenance therapy if or 
when these patients become metastatic. 

“That really shifts your whole treatment 
paradigm, in terms of reinducing a patient 
with a checkpoint [inhibitor] after a certain 
period of time,” Petrylak said.

Boyd noted that evidence from lung can-
cer shows patients with limited disease in 
nodal areas can be successfully returned to 
checkpoint inhibitors following targeted 
therapy. “It depends on the nature of the 
response, whether you can control local 
disease through other means and then go 
back onto the checkpoint.”

Future bladder cancer treatment strat-
egies may depend significantly on the 
results of ongoing clinical trials. A recent 
trial (NCT02500121) of pembrolizumab 
as a maintenance therapy yielded positive 
results, although Petrylak noted that its 
primary end point was progression-free 
survival, not overall survival.8

He added that a greater role for switch 
maintenance therapy will also have  
implications for options like enfortumab 
vedotin (Padcev), erdafitinib (Balversa), or 
sacituzumab govitecan (Trodelvy), which 
can be used if patients progress on switch 
maintenance. “These will now be used 
earlier, and we need to make sure that 
physicians are aware that these treatments 
are available,” he said. 

Both Petrylak and Boyd said this poten-
tial paradigm shift in bladder cancer also 
raises broader questions about the inter-
play between the immune system, tumor 
cells, and therapeutic agents.9 “[We] have 
to think bigger about how the immune 
response works,” Boyd said. “There [are] 
growing data and a lot of contributors.”

In the meantime, Petrylak said investi-
gators and clinicians will have to be more 
forward thinking when sequencing agents. 
He likened it to planning for a trip to  
the moon.

“You don’t aim where the moon is now,” 
he said. “You aim where it’s going to be in 
4 days. That’s where we have to start going 
with the field—thinking ahead about how 
we’re going to sequence these agents.” 

For references visit
cancernetwork.com/Bladder_5.22
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