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Targeted OncologyTM: Can you go over the treatment 
guidelines for patients with locally recurrent or 
metastatic papillary thyroid carcinoma?
BROSE: Lenvatinib [Lenvima] is preferred over sorafenib 
[Nexavar] in the NCCN [National Comprehensive Cancer 
Network] guidelines for patients with progressive or 
symptomatic disease, but larotrectinib [Vitrakvi] or 
entrectinib [Rozlytrek] are preferred for NTRK fusion– 
positive disease, and selpercatinib [Retevmo] or pral-
setinib [Gavreto] are preferred for RET fusion–positive 
disease or medullary thyroid cancer.1

Pembrolizumab [Keytruda] has a pantumor indication, 
but interestingly, in thyroid cancer, it has been a disap-
pointment. Maybe the reason for that is the other kinase 
inhibitors have been so good. What pembrolizumab added, 

in combination with a kinase inhibitor, is low; it’s good at 
adding toxicity and not so good at adding any additional 
efficacy. I don’t treat [patients] with pembrolizumab up 
front. I only give that to them after they’ve exhausted a TRK 
fusion inhibitor, and if that’s stopped, lenvatinib, sorafenib, 
or maybe even a clinical trial with a second-generation TRK 
inhibitor. I don’t expect a lot from pembrolizumab. I was in 
some of the original trials with that, and it was quite disap-
pointing, as it didn’t seem like it added much.

That’s something that we can do either before we start 
treatment or if they’re responding well to treatment, 
[but] there’s one spot that stops responding to [manage-
ment]. You can [manage] that rogue spot as another way 
of extending the clinical benefit of any of the agents you’re 
currently using. I tend to do that, and we have data from 

Brose and Laetsch Discuss Rare Actionable Targets in 
Patients With Thyroid Cancer

• A 67-year-old woman presents with a painless lump 
on her neck. Physical exam results show palpable, 
nontender, solitary, right-of-the-midline neck mass. 
Exam results were otherwise unremarkable.

Clinical work-up
• Laboratory results, including thyroid-stimulating 

hormone (TSH) level, were within normal limits.
• Ultrasound of the neck revealed a 3.6-cm 

suspicious right mass arising from the right thyroid; 
3 suspicious supraclavicular lymph nodes (LNs), 
largest 2.0 cm in size.

• Ultrasound-guided fine-needle aspiration biopsy 
of the thyroid mass and the largest LN confirmed 
papillary thyroid carcinoma.

• Patient underwent total thyroidectomy with central 
compartment and right selective neck dissection.

• Pathology: 3.6-cm papillary thyroid cancer arising in 
right lobe of thyroid, tall-cell features, extrathyroidal 

extension present; 2 of 6 positive central 
compartment LNs, largest 1.6 cm, no extranodal 
extension; 3 of 13 right lateral compartment LNs, 
largest 2 cm, positive extranodal extension

• Stage T2N1bMX; ECOG performance status: 0

Treatment and follow-up
• She was treated with radioactive iodine 150 mCi.
• Whole-body scan results showed uptake in neck 

only, consistent with thyroid remnant.

Follow-up at 6 months
• TSH 0.1 mU/L; thyroglobulin 24 ng/mL (negative 

antithyroglobulin antibodies)
• Chest CT scan showed approximately 10 small, 

bilateral lung nodules; largest 1.1 cm.
• Follow-up CT neck and chest scans 3 months later 

were notable for a 1- to 2-mm growth in several lung 
nodules and 2 new, distinct 8-mm lung nodules.
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the DECISION study [NCT00984282] and the lenvatinib 
study [NCT02702388], so you can, in a way, double the 
progression-free survival [PFS] period by doing that.2,3

Can you discuss evidence for larotrectinib in NTRK 
fusion–positive cancer?
BROSE: Larotrectinib was approved based on 3 trials that 
were [pooled] together to get FDA approval. There is a 
phase 1 [trial] in adults, a pediatric phase 1/2 [trial], and an  
adult/adolescent basket trial. Together, there were a total of  
244 patients with nonprimary CNS [central nervous system] 
NTRK fusion[–positive] cancer. 

Adult patients were given larotrectinib 100 mg twice daily, 
and pediatric patients were given 100 mg/m2 twice daily, 
with a maximum of 100 mg twice daily. Overall response 
rate [ORR] was the primary end point, and the [secondary 
end points] were expected PFS, overall survival, and dura-
tion of response.

There were 25 different tumor types that had these 
fusions, but the majority were soft tissue sarcomas, infan-
tile fibrosarcomas, or thyroid cancer that was in 12% of 
patients [in] the study.4 There were 87 pediatric patients 
and 157 adults, and most of the patients had good ECOG 
performance status, but there were several patients who 
had an ECOG performance status of 2 or 3. Many of these 
patients had been heavily pretreated, so that was a big 
thing. The majority [had] either NTRK1 or NTRK3 fusions, 
and the pediatric set [had] 94 total fusions.5

The square box is the integrated subset of 244 patients.4  
The ORR was 69% [95% CI, 63%-75%]. There was a signif-
icant number, 51 patients, who had complete responses 
[CRs; 21%], and pathological CR [pCR] in some of the 
sarcomas where [researchers] went ahead and the tumor 
shrunk, so they did surgery in 13 patients. 

Most patients had either a partial response or a CR, 
which is remarkable. Using sorafenib or lenvatinib, we 
never saw that many patients get a CR. One time we 
thought we had [CRs by using] lenvatinib, but they prob-
ably just [had] lymph nodes that got small enough to not 
count as pathologic anymore, and we know they still had 
tumors. So this CR was something we had not seen before.

The majority, all but 1 or 2 patients, had responses 
to the therapy.6,7 The response rate in papillary [thyroid 
cancer] was 86% [95% CI, 64%-97%]. Remember I had 
said we’re in the 60s. I think it was 63% for lenvatinib, 
and sorafenib was even lower. This compares well. Of 
course, it’s a different population so we can’t compare 
them completely, but 86% is certainly a nice, healthy 
response rate. Many [responses] were long-lived, with 
a 24-month duration of response at 81%, and these 
were rapid responses occurring usually by the first 
scan, at 2 months.

Of all the adverse events [AEs] related to larotrectinib, 
what’s remarkable is the majority were all grade 1 or 2. 
Larotrectinib was well tolerated, with only a couple of 
grade 3 and grade 4 [AEs], and many of them were [from] 
lab values, so the patients didn’t even notice them.4 

With liver function tests [LFTs], the AST [aspartate 
transaminase] and the ALT [alanine transaminase] levels, 
if you hold [treatment] and the levels go down, then you 
can restart it and patients do great. Of these grade 3 and 
grade 4 [AEs], weight increase was one of the biggest 
ones. There were a couple of patients with a decreased 
neutrophil count. Remember, some of these patients had 
radioactive iodine, so that probably contributed to the fact 
that their bone marrow might have been a little sensitive. 
But [larotrectinib was] incredibly well tolerated, compared 
[with] what lenvatinib would have been.

What does the pediatric subset in the 
larotrectinib studies show?
LAETSCH: We saw remarkable results with larotrectinib 
in this patient population as well.5 These are 93 patients 
who were included in that prior combined analysis, most 
of whom had soft tissue sarcomas or infantile fibrosar-
coma, but 2 of whom had papillary thyroid cancer. Across 
this cohort of patients, the ORR in pediatric patients was 
84% [95% CI, 75%-91%], with over one-third of patients 
having a CR: either a CR radiographically or a pCR. Again, 
high response rate in this population. It was also rapid 
and durable, with a median duration of response of  
43 months, a median overall response that hasn’t been 
reached, [and a] greater than 90% overall survival [rate] 
at the final time point on the Kaplan-Meier curve.

Similarly, the AEs with larotrectinib were mild in this 
patient population, mostly grade 1 and 2.5 The thing we 
saw the most [for] grade 3 and 4 [AEs] was neutropenia, 
often occurring in some of the younger children who were 
treated in this patient population. 

The median age of these patients is about 2 years, 
so these are young children with few treatment-related 
drug discontinuations. In terms of neurologic effects of 
the normal role of the TRK receptors, neurologic treat-
ment-related AEs were also quite rare, of which the 
most common was headache [in 12% of patients]. We 
didn’t see obvious evidence of developmental issues 
with this class of agents, although we’re still studying 
longer-term outcomes.

Please discuss the data for entrectinib in NTRK 
fusion–positive cancers.
LAETSCH: Just like larotrectinib, entrectinib was 
approved based on a combined analysis of 3 clinical trials:  
2 adult phase 1 trials, an adult phase 2 trial, [and]   
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a pediatric study.8 [The most recent data set was], just 
presented at the ASCO [American Society of Clinical 
Oncology Annual Meeting] this year.9 It contains [data 
on] 235 patients with NTRK fusion-positive cancers who 
received entrectinib.

There were 150 efficacy-evaluable patients.9 This is the 
adult data set, so the median age was 58 years. This was 
a heavily pretreated patient population, although for 34%, 
this was their first line of systemic therapy. Of this patient 
population, about 20% had CNS metastases, the majority 
of whom had had prior radiotherapy [on] the brain. There 
were 16 patients in this cohort who had thyroid cancer.

As with larotrectinib, we saw histology-agnostic efficacy 
of this agent, with an ORR of 61% [95% CI, 53.1%-69.2%] 
either with or without brain metastases.10 The subset 
of patients [with] a CR is 16.7% in this data set, with a 
median duration of response of about 20 months [95% 
CI, 13.2-31.1]. There was a range of responses [from the 
patients with thyroid cancer and] a subset of patients who 
had profound responses. In the patients [with] thyroid 
cancer, the ORR was 62%, with durations of response 
ranging from 5 to 44 months.

In terms of safety, like larotrectinib, these agents are 
well tolerated. There were a couple of AEs that were 
unique to entrectinib vs larotrectinib, including dysgeusia 
and diarrhea, which may be due to the broader antiki-
nase spectrum of this agent [and the fact that] some 
patients [saw their] creatinine [level] increase with this 
agent, which wasn’t seen as commonly with larotrectinib. 
But in this update, there were no new safety signals iden-
tified from the original analysis that led to FDA approval.

The STARTRK Next-Generation trial [NCT02650401], or 
STARTRK NG, was the pediatric study of entrectinib that 
[involved] 43 patients, with a median age of 7 years [and] 
a range of diagnoses not including thyroid cancer.11 Of the 
fusion-positive patients, most of these patients had NTRK 
gene fusions (34%), although patients with ROS1 and ALK 
fusions were also eligible. Patients with ALK mutations, 

which are common in pediatric neuroblastoma, were also 
eligible for this study.

Of the patients with NTRK fusions, the response rate 
in children was 60%, with one-third of patients having a 
CR to this therapy. [This shows] unprecedented efficacy 
for a targeted therapy in children with fusion-positive 
tumors.11 AEs were generally [similar to] those seen in 
adults [Table11]. 

The AE that was of special interest and eventu-
ally resulted in a label modification was fracture: 21% 
of patients experienced bone fractures, 13 events in  
9 patients, including at least 1 patient with bilateral femur 
fractures, which is quite uncommon in pediatric oncology. 
So there is some concern that this agent may increase 
the risk of fractures in children.

Can you differentiate the mechanisms of action for 
larotrectinib and entrectinib?
BROSE: [The mechanism of action includes] the inhibition 
of TRKA, TRKB, and TRKC for larotrectinib vs TRKA, TRKB, 
TRKC, ROS1, ALK, JAK2, and TNK2 for entrectinib.12,13 So 
the JAK2 activity is part of why you get more neutropenia 
with entrectinib than you get with larotrectinib. 

That’s probably another mechanism of additional toxicity. 
We have the skeletal fracture warnings in both. The CNS 
effects are probably part of why [patients] eat more, 
and there can be a little more dizziness. There are some 
increased LFTs that can happen with larotrectinib [because] 
they tend to be asymptomatic, [but] they do resolve.

Have you seen skeletal fractures happen in a 
time-dependent fashion?
BROSE: I saw it in 1 adult, and it happened early on. 
It was like a stress fracture, and we did analysis in the 
adults, and it turned out that the number of fractures 
we were seeing in the study were comparable to other 
[patients] who had metastatic disease; it wasn’t thought 
to be higher. [Dr Laetsch], do you want to talk about how 

TA B L E .  A d v e r s e  E v e n t s  F r o m  E n t r e c t i n i b  i n  P e d i a t r i c  P a t i e n t s  i n  S TA R T R K- N G  S t u d y 11

TRAEs % OF ANY GRADE (% OF GRADE 3/4)

Weight gain 49 (16)

Anemia 40 (2)

Increased blood creatinine level 40 (0)

Nausea 35 (0)

TRAE, treatment-emergent adverse event.
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you would manage skeletal fractures in kids? Or is it that 
a deal breaker for you, as far as which you choose?

LAETSCH: On the pediatric side, we looked at this with 
larotrectinib, and it’s been looked at with entrectinib. For 
larotrectinib, 7% of children who had the drug had a frac-
ture, which was thought to be relatively [similar to] the 
baseline rate, although we don’t have good data on the 
baseline rate in children.13 

They weren’t thought to be related to larotrectinib by 
the treating investigator. I think we haven’t done anything 
special. There are ongoing studies looking at bone health 
in children treated with larotrectinib to try to better delin-
eate this. Entrectinib has pushed us to use larotrectinib 
in this patient population, because of this concern for 
an increased risk of skeletal fracture in these patients.

BROSE: There is a little problem sometimes with with-
drawal pain, where [patients] will have achiness an hour 
or two before their next dose. Some of those patients 
have also benefited from [reducing] their dose, inter-
estingly. So that’s something we must watch out for, 
and sometimes the patient can just take acetaminophen 
[Tylenol] and be treated through it. n
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Sequencing Treatments  
for NTRK-Positive  
Thyroid Cancer
Krzysztof J. Misiukiewicz, MD, discusses the 
sequencing of treatments in patients with NTRK-
positive thyroid cancer and progression after 
therapy with larotrectinib.
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www.fda.gov/medwatch. 

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

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

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

•  The safety profi le of FOTIVDA was consistent with the full Prescribing Information 
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NCCN
National Comprehensive Cancer Network® (NCCN®)

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

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

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

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

(tivozanib) capsules

INDICATIONS
FOTIVDA is indicated for the treatment of adult patients with relapsed or refractory advanced renal cell carcinoma (RCC) following two or more prior 
systemic therapies.

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Hypertension and Hypertensive Crisis: Hypertension was reported in 45% 
of FOTIVDA-treated patients with 22% of the events ≥Grade 3. Hypertensive 
crises were reported in 0.8% of patients. Do not initiate FOTIVDA in patients 
with uncontrolled hypertension. Monitor for hypertension and treat as 
needed. Reduce the FOTIVDA dose for persistent hypertension not 
controlled by anti-hypertensive medications. Discontinue FOTIVDA for severe
hypertension that cannot be controlled with anti-hypertensive
therapy or for hypertensive crisis. 
Cardiac Failure: Cardiac failures were reported in 1.6% of FOTIVDA-treated 
patients, with 1% of events reported as ≥Grade 3; 0.6% of events were fatal. 
Monitor for signs or symptoms of cardiac failure throughout treatment with 
FOTIVDA. Manage with dose interruption, dose reduction, or discontinuation.
Cardiac Ischemia and Arterial Thromboembolic Events: Cardiac ischemia in 
FOTIVDA-treated patients were reported in 3.2%; 0.4% of events were fatal. 
Arterial thromboembolic events were reported in 2.0% of FOTIVDA-treated 
patients, including death due to ischemic stroke (0.1%). Closely monitor 
patients who are at risk for, or who have a history of these events. Discontinue 
FOTIVDA in patients who develop severe arterial thromboembolic events, such 
as myocardial infarction and stroke.
Venous Thrombotic Events: Venous thromboembolic events were reported in 
2.4% of FOTIVDA-treated patients, including 0.3% fatal events. Closely monitor 
patients who are at increased risk for these events. Discontinue FOTIVDA in 
patients who develop serious venous thromboembolic events.
Hemorrhagic Events: Hemorrhagic events were reported in 11% of FOTIVDA- 
treated patients; 0.2% of events were fatal. FOTIVDA should be used with 
caution in patients who are at risk for or who have a history of bleeding.

Proteinuria: Proteinuria was reported in 8% of FOTIVDA-treated patients, 
with 2% Grade 3. Monitor throughout treatment with FOTIVDA. For moderate 
to severe proteinuria, reduce the dose or interrupt treatment with FOTIVDA. 
Discontinue FOTIVDA in patients who develop nephrotic syndrome.
Thyroid Dysfunction: Thyroid dysfunction events were reported in 11% of 
FOTIVDA-treated patients, with 0.3% of events reported as ≥Grade 3. Monitor 
thyroid function before initiation and throughout treatment with FOTIVDA.
Wound Healing Complications: Withhold FOTIVDA for at least 24 days prior 
to elective surgery. Do not administer FOTIVDA for at least 2 weeks after 
major surgery and until adequate wound healing is observed. The safety of 
resumption of FOTIVDA after resolution of wound healing complications has 
not been established.
Reversible Posterior Leukoencephalopathy Syndrome (RPLS): RPLS, a 
syndrome of subcortical vasogenic edema diagnosed by MRI, can occur with 
FOTIVDA. Evaluate for RPLS in patients presenting with seizures, headache, 
visual disturbances, confusion, or altered mental function. Discontinue 
FOTIVDA if signs or symptoms of RPLS occur. 
Embryo-fetal Toxicity: FOTIVDA can cause fetal harm. Advise patients of the 
potential risk to a fetus, to avoid becoming pregnant and to use contraception 
during treatment and for one month after the last dose of FOTIVDA. Advise males 
with female partners of reproductive potential to use effective contraception 
during treatment and for one month after the last dose of FOTIVDA.
Allergic Reaction to Tartrazine: FOTIVDA 0.89 mg capsule contains FD&C Yellow No. 
5 (tartrazine) as an imprint ink which may cause allergic-type reactions (including 
bronchial asthma) in certain susceptible patients.

ADVERSE REACTIONS
The most commonly reported (≥20%) adverse reactions were: fatigue/
asthenia, hypertension, diarrhea, decreased appetite, nausea, dysphonia, 
hypothyroidism, cough, and stomatitis. Serious adverse reactions reported in 
>2% of patients included bleeding (3.5%), venous thromboembolism (3.5%), 
arterial thromboembolism (2.9%), acute kidney injury (2.3%), and hepatobiliary 
disorders (2.3%). 
DRUG INTERACTIONS
Strong CYP3A4 Inducers: Avoid coadministration of FOTIVDA with strong 
CYP3A4 inducers.
USE IN SPECIFIC POPULATIONS
Lactation: Advise women not to breastfeed during FOTIVDA treatment and for 
at least 1 month after the last dose.
Renal Impairment: The recommended dosage for patients with end-stage 
renal disease has not been established.

Hepatic Impairment: Reduce the FOTIVDA dose for patients with moderate 
hepatic impairment. The recommended dosage in patients with severe hepatic 
impairment has not been established. 

To report SUSPECTED ADVERSE REACTIONS, contact AVEO Pharmaceuticals, 
Inc. at 1-833-FOTIVDA (1-833-368-4832) or FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch. 

Please see the brief summary of the Prescribing Information for FOTIVDA® 
(tivozanib) on the following pages.
References: 1. Atkins MB, et al. Long-term PFS from TIVO-3: tivozanib (TIVO) vs sorafenib (SOR) 
in relapsed/refractory (R/R) advanced RCC. Poster presented at ASCO GU, Feb 2022. 2. Rini BI, 
et al. Tivozanib versus sorafenib in patients with advanced renal cell carcinoma (TIVO-3): 
a phase 3, multicentre, randomised, controlled, open-label study. Lancet Oncol. 2020;21(1):
95-104. 3. FOTIVDA (tivozanib) [package insert]. Boston, MA: AVEO Pharmaceuticals, Inc, March 
2021. 4. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology 
(NCCN® Guidelines) for Kidney Cancer. V.2.2023. © National Comprehensive Cancer Network, 
Inc. 2022. All rights reserved. Accessed August 4, 2022. To view the most recent and complete 
version of the guideline, go online to NCCN.org. 
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FOTIVDA® (tivozanib) capsules
BRIEF SUMMARY OF PRESCRIBING INFORMATION
PLEASE SEE THE FOTIVDA PACKAGE INSERT FOR 
FULL PRESCRIBING INFORMATION.

INITIAL U.S. APPROVAL: 2021
1 INDICATIONS AND USAGE 
FOTIVDA is indicated for the treatment of patients with 
relapsed or refractory advanced renal cell carcinoma 
(RCC) following two or more prior systemic therapies.

4 CONTRAINDICATIONS
None. 

5 WARNINGS AND PRECAUTIONS
5.1 Hypertension and Hypertensive Crisis
Hypertension occurred in 45% of patients treated with 
FOTIVDA, with 22% of the events ≥Grade 3. Hypertensive 
crises occurred in 0.8% of patients.

Blood pressure should be well-controlled prior to  
initiating FOTIVDA. Patients should be monitored  
for hypertension and treated as needed with standard 
anti-hypertensive therapy. In the case of persistent 
hypertension despite use of anti-hypertensive  
medications, reduce the FOTIVDA dose. Discontinue 
FOTIVDA if hypertension is severe and persistent  
despite anti-hypertensive therapy and dose reduction 
of FOTIVDA, and discontinuation should be considered 
if there is evidence of hypertensive crisis. If FOTIVDA  
is interrupted, patients receiving antihypertensive 
medications should be monitored for hypotension.

5.2 Cardiac Failure
FOTIVDA can cause serious, sometimes fatal, cardiac 
failure. Cardiac failure in FOTIVDA-treated patients 
occurred in 1.6%, with 1% of events ≥Grade 3, and 0.6%  
of events were fatal. FOTIVDA has not been studied 
in patients with symptomatic cardiac failure within 
the preceding 6 months before FOTIVDA treatment 
initiation. Periodically monitor patients for symptoms 
of cardiac failure throughout treatment with FOTIVDA. 
Management of cardiac failure events may require 
interruption, dose reduction, or permanent  
discontinuation of FOTIVDA therapy.

5.3 Cardiac Ischemia and Arterial Thromboembolic Events
FOTIVDA can cause serious, sometimes fatal, cardiac 
ischemia and arterial thromboembolic events. Cardiac 
ischemia in FOTIVDA-treated patients occurred in 3.2%, 
with 1.5% of events >Grade 3, and 0.4% of events were 
fatal. Arterial thromboembolic events were reported in 
2% of FOTIVDA-treated patients, including death due to 
ischemic stroke (0.1%).
FOTIVDA has not been studied in patients who had 
an arterial thrombotic event, myocardial infarction, 
or unstable angina within the preceding 6 months 
before FOTIVDA treatment initiation. Closely monitor 
patients who are at risk for, or who have a history of 
these events (such as myocardial infarction and stroke), 
during treatment with FOTIVDA. Discontinue FOTIVDA 
in patients who develop any severe or life-threatening 
arterial thromboembolic event.

5.4 Venous Thromboembolic Events
FOTIVDA can cause serious, sometimes fatal, venous  
thromboembolic events. Venous thromboembolic 
events occurred in 2.4% of patients treated with  
FOTIVDA, including death (0.3%). Closely monitor  
patients who are at risk for, or who have a history of  
these events during treatment with FOTIVDA.  
Discontinue FOTIVDA in patients who develop any  
severe or life-threatening venous thromboembolic event.

5.5 Hemorrhagic Events
FOTIVDA can cause serious, sometimes fatal,  
hemorrhagic events. Hemorrhagic events occurred in 
11% of patients treated with FOTIVDA, including death 
(0.2%). FOTIVDA has not been studied in patients with 
significant bleeding within the preceding 6 months 
before FOTIVDA treatment initiation. Closely monitor 
patients who are at risk for or who have a history  
of bleeding during treatment with FOTIVDA.  
Discontinue FOTIVDA in patients who develop severe or 
life-threatening hemorrhagic events.

5.6 Proteinuria
FOTIVDA can cause proteinuria. Proteinuria occurred 
in 8% of FOTIVDA-treated patients with 2% of events 
Grade 3. Of the patients who developed proteinuria, 
3/81 (3.7%) had acute kidney injury either concurrently 
or later during treatment. Monitor patients for  
proteinuria before initiation of, and periodically 
throughout, treatment with FOTIVDA. For patients who 
develop moderate to severe proteinuria, reduce the 
dose or interrupt FOTIVDA treatment. Discontinue  
FOTIVDA in patients who develop nephrotic syndrome.

5.7 Thyroid Dysfunction
FOTIVDA can cause thyroid dysfunction. Thyroid  
dysfunction events in FOTIVDA-treated patients  
occurred in 11%, with 0.3% Grade 3 or 4 events.  
Hypothyroidism was reported in 8% of patients and  
hyperthyroidism was reported in 1% of patients.  
Monitor thyroid function before initiation of, and  
periodically throughout, treatment with FOTIVDA.  
Treat hypothyroidism and hyperthyroidism to  
maintain euthyroid state before and during treatment 
with FOTIVDA.

5.8 Risk of Impaired Wound Healing
Impaired wound healing can occur in patients who  
receive drugs that inhibit the vascular endothelial 
growth factor (VEGF) signaling pathway, such as  
FOTIVDA. Therefore, FOTIVDA has the potential to  
adversely affect wound healing. Withhold FOTIVDA  
for at least 24 days prior to elective surgery. Do not  
administer for at least 2 weeks following major  
surgery and until adequate wound healing. The safety  
of resumption of FOTIVDA after resolution of wound 
healing complications has not been established.

5.9 Reversible Posterior Leukoencephalopathy Syn-
drome
Reversible posterior leukoencephalopathy syndrome 
(RPLS), a syndrome of subcortical vasogenic edema 
diagnosed by MRI, can occur with FOTIVDA. Perform 
an evaluation for RPLS in any patient presenting with 
seizures, headache, visual disturbances, confusion, 
or altered mental function. Discontinue FOTIVDA in 
patients who develop RPLS.

5.10 Embryo-Fetal Toxicity
Based on findings from animal studies and its  
mechanism of action, FOTIVDA can cause fetal  
harm when administered to a pregnant woman.  
In embryo-fetal developmental studies, oral  
administration of tivozanib to pregnant animals during 
the period of organogenesis caused maternal toxicity, 
fetal malformations and embryo-fetal death at doses 
below the maximum recommended clinical dose on  
a mg/m2 basis. 

5.11 Allergic Reactions to Tartrazine  
(FD&C Yellow No. 5)
FOTIVDA 0.89 mg capsule contains FD&C Yellow  
No. 5 (tartrazine) as an imprint ink which may cause 
allergic-type reactions (including bronchial asthma)  
in certain susceptible patients.

6 ADVERSE REACTIONS
The following clinically significant adverse reactions  
are also described elsewhere in the labeling:  
Hypertension and Hypertensive Crisis, Cardiac Failure, 
Cardiac Ischemia and Arterial Thromboembolic Events, 
Venous Thromboembolic Events, Hemorrhagic Events, 
Proteinuria, Thyroid Dysfunction, Risk of Impaired 
Wound Healing, Reversible Posterior  
Leukoencephalopathy Syndrome (RPLS).

6.1 Clinical Trial Experience
The pooled safety population described in WARNINGS 
AND PRECAUTIONS reflect exposure to FOTIVDA  
administered at 1.34 mg orally once daily with or without 
food for 21 days on treatment followed by 7 days off  
treatment for a 28-day cycle in 1008 patients with 
advanced RCC in TIVO-3 and five other monotherapy 
studies. Among 1008 patients who received  
FOTIVDA, 52% were exposed for 6 months or longer and 
34% were exposed for greater than one year. 
Relapsed or Refractory Advanced RCC Following Two or 
More Prior Systemic Therapies
The safety of FOTIVDA was evaluated in TIVO-3, a 
randomized, open-label trial in 350 patients with  
relapsed or refractory advanced RCC who received 2 or 
3 prior systemic treatments.  Patients were randomized 
(1:1) to receive FOTIVDA 1.34 mg orally once daily for 21 
days on treatment followed by 7 days off treatment for  
a 28-day cycle, or to receive sorafenib 400 mg orally twice 
a day continuously until disease progression or  
unacceptable toxicity. Among patients who received 
FOTIVDA, 53% were exposed for 6 months or longer and 
31% were exposed for greater than one year.  
Serious adverse reactions occurred in 45% of patients 
who received FOTIVDA. Serious adverse reactions in  
>2% of patients included bleeding (3.5%), venous  
thromboembolism (3.5%), arterial thromboembolism 
(2.9%), acute kidney injury (2.3%), and hepatobiliary 
disorders (2.3%). Fatal adverse reactions occurred in 8% of 
patients who received FOTIVDA, including pneumonia 
(1.7%), hepatobiliary disorders (1.2%), respiratory failure 
(1.2%), myocardial infarction (0.6%), cerebrovascular  
accident (0.6%), and subdural hematoma (0.6%).

Adverse  
Reaction

FOTIVDA 
(n = 173)

Sorafenib 
(n = 170)

All  
Grades

(%)

Grades  
3 OR 4

(%)

All  
Grades

(%)

Grades  
3 OR 4

(%)

Any 99 67 100 72

General

Fatigue* 67 13 48 12

Vascular 

Hypertension† 44 24 31 17

Bleeding‡ 17 3 12 1

Gastrointestinal 

Diarrhea§ 43 2 54 11

Nausea 30 0 18 4

Stomatitis 21 2 23 2

Vomiting 18 1 17 2

Metabolism and nutrition

Decreased appetite 39 5 30 4

Respiratory, thoracic, and mediastinal

Dysphonia 27 1 9 0

Cough 22 0 15 1

Dyspnea 15 3 11 1

Endocrine

Hypothyroidism¶ 24 1 11 0

Musculoskeletal

Back pain 19 2 16 2

Skin and subcutaneous tissue disorders

Rash# 18 1 52 15

Palmar-plantar 
erythrodysesthesia  
syndrome

16 1 41 17

Investigations

Weight 
decreased 17 3 22 3

Permanent discontinuation of FOTIVDA due to an  
adverse reaction occurred in 21% of patients. Adverse  
reactions which resulted in permanent discontinuation 
of FOTIVDA in >2 patients included hepatobiliary  
disorders, fatigue, and pneumonia. Dosage interruptions 
of FOTIVDA due to an adverse reaction occurred in  
48% of patients. Adverse reactions which required  
dosage interruption in >5% of patients included fatigue, 
hypertension, decreased appetite, and nausea. Dose 
reductions of FOTIVDA due to an adverse reaction 
occurred in 24% of patients. Adverse reactions which 
required dose reductions in >3% of patients included 
fatigue, diarrhea, and decreased appetite.
The most common (≥20%) adverse reactions were  
fatigue, hypertension, diarrhea, decreased appetite,  
nausea, dysphonia, hypothyroidism, cough, and  
stomatitis, and the most common Grade 3 or 4  
laboratory abnormalities (≥5%) were sodium  
decreased, lipase increased, and phosphate decreased.
Table 2 summarizes the adverse reactions in TIVO-3.

Table 2. Adverse Reactions (≥15%) in Patients Who  
Received FOTIVDA in TIVO-3

*Includes fatigue and asthenia
†Includes hypertension, blood pressure increased, hypertensive crisis
‡ Includes hematuria, epistaxis, hemoptysis, hematoma, rectal  
hemorrhage, vaginal hemorrhage, contusion, gastrointestinal  
hemorrhage, hematochezia, intraocular hematoma, melena,  
metrorrhagia, pulmonary hemorrhage, subdural hematoma,  
gingival bleeding, hematemesis, hemorrhage intracranial,  
hemorrhoidal hemorrhage, splinter hemorrhages

§Includes diarrhea and frequent bowel movements
¶ Includes hypothyroidism, blood thyroid stimulating hormone increased,  
tri-iodothyronine decreased, tri-iodothyronine free decreased

# Includes dermatitis, dermatitis acneiform, dermatitis contact, drug 
eruption, eczema, eczema nummular, erythema, erythema multiforme, 
photosensitivity reaction, pruritus, psoriasis, rash, rash erythematous,  
rash generalized, rash macular, rash maculo-papular, rash morbilliform, 
rash pruritic, seborrheic dermatitis, skin exfoliation, skin irritation, skin 
lesion, swelling face, toxic skin eruption, urticaria
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Clinically relevant adverse reactions in <15% of patients  
who received FOTIVDA included proteinuria, venous  
thromboembolism, arterial thromboembolism,  
hyperthyroidism, hepatobiliary disorders, osteonecrosis,  
cardiac failure, and delirium. 
Table 3 summarizes the laboratory abnormalities in 
TIVO-3.
Table 3. Select Laboratory Abnormalities (≥10%) That  
Worsened from Baseline in Patients with Advanced 
RCC Who Received FOTIVDA

Laboratory  
Abnormality

FOTIVDA1 
(n = 173)

Sorafenib1 
(n = 170)

All  
Grades

(%)

Grades  
3 OR 4

(%)

All  
Grades

(%)

Grades  
3 OR 4

(%)

Hematology 

Lymphocytes decreased 25 5 42 6

Hemoglobin increased 19 0 8 0

Platelets decreased 19 0 18 1

Hemoglobin decreased 16 1 27 4

Chemistry

Creatinine 50 0 37 1

Glucose increased 50 3 40 0

Phosphate decreased 38 5 63 31

Sodium decreased 36 9 30 11

Lipase increased 32 9 36 10

ALT increased 30 4 29 2

Alkaline phosphatase  
increased 30 4 32 2

AST increased 28 1 31 2

Potassium increased 26 3 23 0

Magnesium decreased 26 0 23 1

Amylase increased 23 2 28 3

Calcium increased 15 2 7 2

Bilirubin increased 11 3 11 0

Coagulation

Activated partial  
thromboplastin time  
prolonged

26 1 18 0

7 DRUG INTERACTIONS
Avoid concomitant use of strong CYP3A inducers with 
FOTIVDA.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on findings in animal studies and its  
mechanism of action, FOTIVDA can cause fetal harm 
when administered to a pregnant woman. There are  
no available data on FOTIVDA use in pregnant woman  
to inform the drug-associated risk. In embryo-fetal  
developmental studies, oral administration of  
tivozanib to pregnant animals during the period of  
organogenesis caused maternal toxicity, fetal  
malformations and embryo-fetal death at doses  
below the maximum recommended clinical dose on a 
mg/m2 basis. Advise pregnant woman of the potential 
risk to a fetus. 
Animal data
In an embryo-fetal developmental study in pregnant 
rats, daily oral administration of tivozanib at doses ≥0.03 
mg/kg/day (0.2 times the maximum recommended 
clinical dose on a mg/m2 basis) during the period of or-
ganogenesis resulted in maternal toxicity, increases  
in early and late resorptions, and an increase in fetal 
external malformations (body edema, short/kinked tail), 
and skeletal developmental delays.

In an embryo-fetal developmental study in pregnant 
rabbits, daily oral administration of tivozanib at 1 mg/kg/
day (14.5 times the maximum recommended clinical 
dose on a mg/m2 basis) during the period of  
organogenesis resulted in fetal malformations 
including ventricular septal defects and major vessel 
anomalies. No maternal toxicity was reported at doses 
up to 1 mg/kg/day.

8.2 Lactation
Risk Summary: There are no data on the presence of 
tivozanib in human milk, or the effects of tivozanib on 
the breastfed child, or on milk production. Because  
of the potential for serious adverse reactions in a 
breastfed child, advise a lactating woman not to  
breastfeed during treatment with FOTIVDA and for  
one month after the last dose.

8.3 Females and Males of Reproductive Potential
FOTIVDA can cause fetal harm when administered to a  
pregnant woman.
Pregnancy Testing: Verify pregnancy status of females 
of reproductive potential prior to starting treatment 
with FOTIVDA.
Contraception: Advise females of reproductive potential 
to use effective contraception during treatment with 
FOTIVDA and for one month after the last dose. Advise 
males with female partners of reproductive potential  
to use effective contraception during treatment with 
FOTIVDA and for one month after the last dose.
Infertility: Based on findings in animal studies,  
FOTIVDA can impair fertility in females and males of 
reproductive potential.

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

8.5 Geriatric Use
Of the 1008 patients with advanced RCC treated with 
FOTIVDA, 29% were ≥65 years of age and 4% were  
≥75 years of age. No overall differences in safety were 
observed between patients ≥65 versus <65 years of age. 
Of the 175 patients with advanced RCC following two or 
more prior systemic therapies randomized to FOTIVDA, 
44% were ≥65 years of age and 9% were ≥75 of age. 
No overall differences in effectiveness were observed 
between patients ≥65 versus <65 years of age.

8.6 Renal Impairment
No dosage modification is recommended for patients  
with mild to severe renal impairment (creatinine  
clearance [CLcr] 15-89 mL/min, estimated by  
Cockcroft-Gault). The recommended dosage for patients 
with end-stage renal disease has not been established.

8.7 Hepatic Impairment
Reduce the dosage when administering FOTIVDA in 
patients with moderate (total bilirubin greater than  
1.5 to 3 times ULN with any AST) hepatic impairment. 
No dosage modification is recommended for patients 
with mild (total bilirubin less than or equal to ULN with 
AST greater than ULN or total bilirubin greater than 
1 to 1.5 times ULN with any AST) hepatic impairment. 
The recommended dosage of FOTIVDA in patients with 
severe (total bilirubin greater than 3 to 10 times ULN with 
any AST) hepatic impairment has not been established.

10 OVERDOSAGE
Overdosage with FOTIVDA can cause severe  
hypertension and hypertensive crisis that may result 
in death.
During clinical studies, three patients inadvertently 
received doses ≥2.68 mg (≥2 times the recommended 
dose) of FOTIVDA. One patient who received two daily 
doses of 8.9 mg of FOTIVDA experienced hypertensive 
crisis with severe hypertensive retinopathy; a second 
patient who received three doses of 1.34 mg in one day 
experienced fatal uncontrolled hypertension; and a third 
patient who received two doses of 1.34 mg FOTIVDA in 
one day experienced persistent hypertension lasting 
over 5 days. There is no specific treatment or antidote 
for FOTIVDA overdose. In cases of suspected overdose, 
withhold FOTIVDA, closely monitor patients for  
hypertension and hypertensive crisis and other  
potential adverse reactions. Immediately manage  
signs or symptoms of hypertension and provide other  
supportive care as clinically indicated.

17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA approved patient 
labeling (PATIENT INFORMATION).
Hypertension and Hypertensive Crisis: Inform patients 
that hypertension or hypertensive crisis may occur 
during FOTIVDA treatment. Advise patients to undergo 
routine blood pressure monitoring and to contact their 
healthcare provider if blood pressure is elevated. Advise 
patients that if they experience signs or symptoms of 
hypertension to immediately contact their health care 
provider.
Cardiac Failure: Advise patients to immediately contact  
their healthcare provider if they develop symptoms of  
cardiac failure.
Cardiac Ischemia and Arterial Thromboembolic Events:  
Inform patients that arterial thromboembolic events 
(including fatal outcomes) may occur during FOTIVDA 
treatment. Advise patients to immediately contact 
their health care provider if new onset of chest  
discomfort, sudden weakness, or other events  
suggestive of a thrombotic event occurs.
Venous Thromboembolic Events: Advise patients to 
immediately contact their healthcare provider if they  
develop symptoms of dyspnea or localized limb edema.
Hemorrhagic Events: Instruct patients to contact  
their healthcare provider to seek immediate medical 
attention for signs or symptoms of unusual bleeding  
or hemorrhage.
Risk of Impaired Wound Healing: Inform patients  
that FOTIVDA may impair wound healing. Advise 
patients that temporary interruption of FOTIVDA is 
recommended prior to elective surgery. Advise patients 
to contact their healthcare provider before any planned 
surgeries, including dental surgery.
Reverse Posterior Leukoencephalopathy Syndrome:  
Inform patients that RPLS may occur during FOTIVDA  
treatment.  Advise patients to immediately contact their 
health care provider in the event of seizures, headaches, 
visual disturbances, confusion, or difficulty thinking.
Overdosage: Instruct patients to contact their healthcare  
provider immediately if they inadvertently take too much 
FOTIVDA.
Embryo-Fetal Toxicity: Advise females of reproductive  
potential of the potential risk to a fetus. Advise patients  
to inform their healthcare provider of a known or 
suspected pregnancy.  Advise females of reproductive 
potential to use effective contraception during  
treatment with FOTIVDA and for one month after the 
last dose. Advise male patients with female partners of 
reproductive potential to use effective contraception 
during treatment with FOTIVDA and for one month after 
the last dose. 
Lactation: Advise women not to breastfeed during 
treatment with FOTIVDA and for one month after the 
last dose.
Infertility: Advise males and females of reproductive 
potential that FOTIVDA can impair fertility.
Allergic Reactions to Tartrazine (FD&C Yellow No. 5): 
FOTIVDA 0.89 mg capsule contains FD&C Yellow 
No. 5 (tartrazine) as an imprint ink which may cause 
allergic-type reactions (including bronchial asthma) in 
certain susceptible patients.
Other Common Events: Advise patients that other  
adverse reactions with FOTIVDA treatment may  
include diarrhea, vomiting, dysphonia (hoarseness  
of voice), fatigue, asthenia and stomatitis (sores in the 
mouth), and cough. 
Important Administration Information: Instruct patient 
if a dose of FOTIVDA is missed, the next dose should be 
taken at the regularly scheduled time. Do not take two 
doses in the same day.
Drug Interactions: Advise patients to inform their 
healthcare provider of all concomitant medications, 
vitamins, or dietary and herbal supplements.

This brief summary is based on the FOTIVDA  
Prescribing Information issued 03/2021

FOTIVDA is a registered trademark of AVEO Pharmaceuticals, Inc.     © 2021 AVEO Pharmaceuticals, Inc.     All rights reserved.     CORP-FOT-00100     04/2021

1  The denominator used to calculate the rate varied from 139 to 171  
based on the number of patients with a baseline value and at least  
one post-treatment value. 
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FOTIVDA® (tivozanib) capsules
BRIEF SUMMARY OF PRESCRIBING INFORMATION
PLEASE SEE THE FOTIVDA PACKAGE INSERT FOR 
FULL PRESCRIBING INFORMATION.

INITIAL U.S. APPROVAL: 2021
1 INDICATIONS AND USAGE 
FOTIVDA is indicated for the treatment of patients with 
relapsed or refractory advanced renal cell carcinoma 
(RCC) following two or more prior systemic therapies.

4 CONTRAINDICATIONS
None. 

5 WARNINGS AND PRECAUTIONS
5.1 Hypertension and Hypertensive Crisis
Hypertension occurred in 45% of patients treated with 
FOTIVDA, with 22% of the events ≥Grade 3. Hypertensive 
crises occurred in 0.8% of patients.

Blood pressure should be well-controlled prior to  
initiating FOTIVDA. Patients should be monitored  
for hypertension and treated as needed with standard 
anti-hypertensive therapy. In the case of persistent 
hypertension despite use of anti-hypertensive  
medications, reduce the FOTIVDA dose. Discontinue 
FOTIVDA if hypertension is severe and persistent  
despite anti-hypertensive therapy and dose reduction 
of FOTIVDA, and discontinuation should be considered 
if there is evidence of hypertensive crisis. If FOTIVDA  
is interrupted, patients receiving antihypertensive 
medications should be monitored for hypotension.

5.2 Cardiac Failure
FOTIVDA can cause serious, sometimes fatal, cardiac 
failure. Cardiac failure in FOTIVDA-treated patients 
occurred in 1.6%, with 1% of events ≥Grade 3, and 0.6%  
of events were fatal. FOTIVDA has not been studied 
in patients with symptomatic cardiac failure within 
the preceding 6 months before FOTIVDA treatment 
initiation. Periodically monitor patients for symptoms 
of cardiac failure throughout treatment with FOTIVDA. 
Management of cardiac failure events may require 
interruption, dose reduction, or permanent  
discontinuation of FOTIVDA therapy.

5.3 Cardiac Ischemia and Arterial Thromboembolic Events
FOTIVDA can cause serious, sometimes fatal, cardiac 
ischemia and arterial thromboembolic events. Cardiac 
ischemia in FOTIVDA-treated patients occurred in 3.2%, 
with 1.5% of events >Grade 3, and 0.4% of events were 
fatal. Arterial thromboembolic events were reported in 
2% of FOTIVDA-treated patients, including death due to 
ischemic stroke (0.1%).
FOTIVDA has not been studied in patients who had 
an arterial thrombotic event, myocardial infarction, 
or unstable angina within the preceding 6 months 
before FOTIVDA treatment initiation. Closely monitor 
patients who are at risk for, or who have a history of 
these events (such as myocardial infarction and stroke), 
during treatment with FOTIVDA. Discontinue FOTIVDA 
in patients who develop any severe or life-threatening 
arterial thromboembolic event.

5.4 Venous Thromboembolic Events
FOTIVDA can cause serious, sometimes fatal, venous  
thromboembolic events. Venous thromboembolic 
events occurred in 2.4% of patients treated with  
FOTIVDA, including death (0.3%). Closely monitor  
patients who are at risk for, or who have a history of  
these events during treatment with FOTIVDA.  
Discontinue FOTIVDA in patients who develop any  
severe or life-threatening venous thromboembolic event.

5.5 Hemorrhagic Events
FOTIVDA can cause serious, sometimes fatal,  
hemorrhagic events. Hemorrhagic events occurred in 
11% of patients treated with FOTIVDA, including death 
(0.2%). FOTIVDA has not been studied in patients with 
significant bleeding within the preceding 6 months 
before FOTIVDA treatment initiation. Closely monitor 
patients who are at risk for or who have a history  
of bleeding during treatment with FOTIVDA.  
Discontinue FOTIVDA in patients who develop severe or 
life-threatening hemorrhagic events.

5.6 Proteinuria
FOTIVDA can cause proteinuria. Proteinuria occurred 
in 8% of FOTIVDA-treated patients with 2% of events 
Grade 3. Of the patients who developed proteinuria, 
3/81 (3.7%) had acute kidney injury either concurrently 
or later during treatment. Monitor patients for  
proteinuria before initiation of, and periodically 
throughout, treatment with FOTIVDA. For patients who 
develop moderate to severe proteinuria, reduce the 
dose or interrupt FOTIVDA treatment. Discontinue  
FOTIVDA in patients who develop nephrotic syndrome.

5.7 Thyroid Dysfunction
FOTIVDA can cause thyroid dysfunction. Thyroid  
dysfunction events in FOTIVDA-treated patients  
occurred in 11%, with 0.3% Grade 3 or 4 events.  
Hypothyroidism was reported in 8% of patients and  
hyperthyroidism was reported in 1% of patients.  
Monitor thyroid function before initiation of, and  
periodically throughout, treatment with FOTIVDA.  
Treat hypothyroidism and hyperthyroidism to  
maintain euthyroid state before and during treatment 
with FOTIVDA.

5.8 Risk of Impaired Wound Healing
Impaired wound healing can occur in patients who  
receive drugs that inhibit the vascular endothelial 
growth factor (VEGF) signaling pathway, such as  
FOTIVDA. Therefore, FOTIVDA has the potential to  
adversely affect wound healing. Withhold FOTIVDA  
for at least 24 days prior to elective surgery. Do not  
administer for at least 2 weeks following major  
surgery and until adequate wound healing. The safety  
of resumption of FOTIVDA after resolution of wound 
healing complications has not been established.

5.9 Reversible Posterior Leukoencephalopathy Syn-
drome
Reversible posterior leukoencephalopathy syndrome 
(RPLS), a syndrome of subcortical vasogenic edema 
diagnosed by MRI, can occur with FOTIVDA. Perform 
an evaluation for RPLS in any patient presenting with 
seizures, headache, visual disturbances, confusion, 
or altered mental function. Discontinue FOTIVDA in 
patients who develop RPLS.

5.10 Embryo-Fetal Toxicity
Based on findings from animal studies and its  
mechanism of action, FOTIVDA can cause fetal  
harm when administered to a pregnant woman.  
In embryo-fetal developmental studies, oral  
administration of tivozanib to pregnant animals during 
the period of organogenesis caused maternal toxicity, 
fetal malformations and embryo-fetal death at doses 
below the maximum recommended clinical dose on  
a mg/m2 basis. 

5.11 Allergic Reactions to Tartrazine  
(FD&C Yellow No. 5)
FOTIVDA 0.89 mg capsule contains FD&C Yellow  
No. 5 (tartrazine) as an imprint ink which may cause 
allergic-type reactions (including bronchial asthma)  
in certain susceptible patients.

6 ADVERSE REACTIONS
The following clinically significant adverse reactions  
are also described elsewhere in the labeling:  
Hypertension and Hypertensive Crisis, Cardiac Failure, 
Cardiac Ischemia and Arterial Thromboembolic Events, 
Venous Thromboembolic Events, Hemorrhagic Events, 
Proteinuria, Thyroid Dysfunction, Risk of Impaired 
Wound Healing, Reversible Posterior  
Leukoencephalopathy Syndrome (RPLS).

6.1 Clinical Trial Experience
The pooled safety population described in WARNINGS 
AND PRECAUTIONS reflect exposure to FOTIVDA  
administered at 1.34 mg orally once daily with or without 
food for 21 days on treatment followed by 7 days off  
treatment for a 28-day cycle in 1008 patients with 
advanced RCC in TIVO-3 and five other monotherapy 
studies. Among 1008 patients who received  
FOTIVDA, 52% were exposed for 6 months or longer and 
34% were exposed for greater than one year. 
Relapsed or Refractory Advanced RCC Following Two or 
More Prior Systemic Therapies
The safety of FOTIVDA was evaluated in TIVO-3, a 
randomized, open-label trial in 350 patients with  
relapsed or refractory advanced RCC who received 2 or 
3 prior systemic treatments.  Patients were randomized 
(1:1) to receive FOTIVDA 1.34 mg orally once daily for 21 
days on treatment followed by 7 days off treatment for  
a 28-day cycle, or to receive sorafenib 400 mg orally twice 
a day continuously until disease progression or  
unacceptable toxicity. Among patients who received 
FOTIVDA, 53% were exposed for 6 months or longer and 
31% were exposed for greater than one year.  
Serious adverse reactions occurred in 45% of patients 
who received FOTIVDA. Serious adverse reactions in  
>2% of patients included bleeding (3.5%), venous  
thromboembolism (3.5%), arterial thromboembolism 
(2.9%), acute kidney injury (2.3%), and hepatobiliary 
disorders (2.3%). Fatal adverse reactions occurred in 8% of 
patients who received FOTIVDA, including pneumonia 
(1.7%), hepatobiliary disorders (1.2%), respiratory failure 
(1.2%), myocardial infarction (0.6%), cerebrovascular  
accident (0.6%), and subdural hematoma (0.6%).

Adverse  
Reaction

FOTIVDA 
(n = 173)

Sorafenib 
(n = 170)

All  
Grades

(%)

Grades  
3 OR 4

(%)

All  
Grades

(%)

Grades  
3 OR 4

(%)

Any 99 67 100 72

General

Fatigue* 67 13 48 12

Vascular 

Hypertension† 44 24 31 17

Bleeding‡ 17 3 12 1

Gastrointestinal 

Diarrhea§ 43 2 54 11

Nausea 30 0 18 4

Stomatitis 21 2 23 2

Vomiting 18 1 17 2

Metabolism and nutrition

Decreased appetite 39 5 30 4

Respiratory, thoracic, and mediastinal

Dysphonia 27 1 9 0

Cough 22 0 15 1

Dyspnea 15 3 11 1

Endocrine

Hypothyroidism¶ 24 1 11 0

Musculoskeletal

Back pain 19 2 16 2

Skin and subcutaneous tissue disorders

Rash# 18 1 52 15

Palmar-plantar 
erythrodysesthesia  
syndrome

16 1 41 17

Investigations

Weight 
decreased 17 3 22 3

Permanent discontinuation of FOTIVDA due to an  
adverse reaction occurred in 21% of patients. Adverse  
reactions which resulted in permanent discontinuation 
of FOTIVDA in >2 patients included hepatobiliary  
disorders, fatigue, and pneumonia. Dosage interruptions 
of FOTIVDA due to an adverse reaction occurred in  
48% of patients. Adverse reactions which required  
dosage interruption in >5% of patients included fatigue, 
hypertension, decreased appetite, and nausea. Dose 
reductions of FOTIVDA due to an adverse reaction 
occurred in 24% of patients. Adverse reactions which 
required dose reductions in >3% of patients included 
fatigue, diarrhea, and decreased appetite.
The most common (≥20%) adverse reactions were  
fatigue, hypertension, diarrhea, decreased appetite,  
nausea, dysphonia, hypothyroidism, cough, and  
stomatitis, and the most common Grade 3 or 4  
laboratory abnormalities (≥5%) were sodium  
decreased, lipase increased, and phosphate decreased.
Table 2 summarizes the adverse reactions in TIVO-3.

Table 2. Adverse Reactions (≥15%) in Patients Who  
Received FOTIVDA in TIVO-3

*Includes fatigue and asthenia
†Includes hypertension, blood pressure increased, hypertensive crisis
‡ Includes hematuria, epistaxis, hemoptysis, hematoma, rectal  
hemorrhage, vaginal hemorrhage, contusion, gastrointestinal  
hemorrhage, hematochezia, intraocular hematoma, melena,  
metrorrhagia, pulmonary hemorrhage, subdural hematoma,  
gingival bleeding, hematemesis, hemorrhage intracranial,  
hemorrhoidal hemorrhage, splinter hemorrhages

§Includes diarrhea and frequent bowel movements
¶ Includes hypothyroidism, blood thyroid stimulating hormone increased,  
tri-iodothyronine decreased, tri-iodothyronine free decreased

# Includes dermatitis, dermatitis acneiform, dermatitis contact, drug 
eruption, eczema, eczema nummular, erythema, erythema multiforme, 
photosensitivity reaction, pruritus, psoriasis, rash, rash erythematous,  
rash generalized, rash macular, rash maculo-papular, rash morbilliform, 
rash pruritic, seborrheic dermatitis, skin exfoliation, skin irritation, skin 
lesion, swelling face, toxic skin eruption, urticaria
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Targeted OncologyTM: What regimens do the National 
Comprehensive Cancer Network (NCCN) guidelines 
recommend for patients with favorable-risk vs poor- or 
intermediate-risk relapsed or stage IV kidney cancer? 
Do you have a preference among these regimens?
VAISHAMPAYAN: I’m not sure the guidelines are terribly 
helpful in this case because for favorable-risk disease, 
these are the 3 regimens: axitinib [Inlyta] plus pembroli-
zumab [Keytruda]; cabozantinib [Cabometyx] plus nivolumab 
[Opdivo]; and lenvatinib [Lenvima] plus pembrolizumab. 
Subgroup analyses of favorable-risk patients showed a 
benefit for each of these regimens, so that’s why there 

is a category 1 recommendation for each. For interme-
diate- and poor-risk disease, all 3 of these regimens are 
recommended, as are ipilimumab [Yervoy] plus nivolumab 
and the single-agent tyrosine kinase inhibitor [TKI] cabo-
zantinib, based on [data from] a phase 2 randomized trial. 
Axitinib plus avelumab [Bavencio] was also a regimen that 
had initially shown efficacy with better response rates and 
better progression-free survival [PFS] but did not quite 
show overall survival [OS] benefit, and that’s why it is listed 
among “other recommended regimens.”1

Typically, for favorable risk, I have mixed feelings about 
whether to have that balanced risk-benefit discussion and 
how to try to do as little as possible. But definitely in a young 
patient like this, where you’re beginning to see lung and medi-
astinal lymph node metastases, I would probably go with a 
VEGF-TKI and [immuno-oncology; IO] regimen. 

As far as the VEGF-TKIs, there’s no real difference 
between each of these; for the most part, I think as long 
as you can manage the toxicities well and you give the 
patient a heads-up about the toxicities and have them tell 
you when they have these toxicities, I think you couldn’t 
go wrong. I typically lean toward axitinib/pembrolizumab.  
Cabozantinib/nivolumab and lenvatinib/pembrolizumab are 
more recent. A little more follow-up time has occurred for ipil-
imumab/nivolumab and axitinib/pembrolizumab, and clearly 
only because those were the studies that started first. The 
CheckMate 9ER [NCT03141177] and CLEAR [NCT02811861] 
studies are more recent. That’s the only reason why I may 
favor older regimens. 

The patient received 40 mg cabozantinib daily plus 
240 mg nivolumab every 2 weeks.

CASE UPDATE

Vaishampayan Reviews Frontline IO/TKI Regimens  
for Favorable-Risk ccRCC 

• A 61-year-old man, married, is the father of 2 grown 
children and 5 grandchildren who live nearby; he has 
an active lifestyle (daily walks, golfs regularly).

• History of metastatic renal cell carcinoma (mRCC): 
status, post left nephrectomy and adrenalectomy; 
clear cell RCC (ccRCC)/metastases in adrenal gland

• Four years later: Recurrence of lung nodules with 
biopsy was consistent with ccRCC. In retrospect, 

recurrence had been present on scans for at least  
2 years prior.

• Patient was observed based on low-volume and 
indolent disease and patient preference.

• Eighteen months later: continued indolent growth 
on scans, increased total tumor burden, new 
paratracheal lymph node (2.0 × 1.5 cm) 

• ECOG performance status: 0

CASE
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POLLING QUESTION

During a virtual, live event, Vaishampayan asked 
participants, “A decision was made to initiate systemic 
therapy. What first-line therapy are you most likely to 
choose for this patient?”n Axitinib/pembrolizumab 36% (4)

n Cabozantinib/nivolumab 19% (2)

n Nivolumab/ipilimumab 18% (2)

n Single-agent tyrosine  
     kinase inhibitor 

18% (2)

n Lenvatinib/pembrolizumab 9% (1)

n Other 0% (0)

 Total votes: 11
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What data support the use of cabozantinib 
plus nivolumab to treat patients with 
untreated advanced RCC?
The CheckMate 9ER study led to the FDA approval of cabo-
zantinib/nivolumab,2 which was compared with sunitinib 
[Sutent], our default standard at the time. All the patients 
had to have a clear cell component. Any International 
Metastatic RCC Database Consortium [IMDC] risk group 
was eligible. Tumor PD-L1 expression [was another strat-
ification parameter]. Interestingly, in almost every study, 
there is stratification by PD-L1 expression, and for kidney 
cancer, the PD-L1 expression did not seem to make an 
impact on whether patients benefited or not. So it was 
not a good predictive marker of efficacy. The primary end 
point in this study was PFS.3 

After 33 months’ median follow-up, clearly there was 
a statistically significant survival difference. Right in the 
first 2 or 3 months, the PFS [Kaplan-Meier] curves sepa-
rated, and they have stayed separate. At the 2-year mark, 
the landmark analysis showed that [20.9%] of the patients 
in the control arm had not progressed, compared with 
39.5% (almost double) in the cabozantinib/nivolumab 
arm. Median PFS was doubled from 8.3 months [95% CI, 
7.0-9.7] to 16.6 months [95% CI, 12.8-19.8], respectively 
[HR, 0.56; 95% CI, 0.46-0.68].4

In terms of OS, [70.3%] of patients [in the cabozan-
tinib/nivolumab arm] were alive at 2 years, remarkably, 
compared [with 60.3%] with sunitinib therapy. The objec-
tive response rate [ORR] was doubled from 28.4% with 
sunitinib to 55.7% with the combination. The complete 

response [CR] rate was also doubled from [5.2%] with suni-
tinib to [12.4%] with the combination.4

Then each of the subgroups, defined by sites of metas-
tases, by IMDC risk, [either favorable, intermediate, or 
poor], and extent of tumor burden at baseline, favored  
cabozantinib/nivolumab. For all subgroups defined by 
sites of metastases, [like the lung, liver, and bone], both 
PFS and OS significantly favored cabozantinib/nivolumab 
compared with sunitinib [Table5]. The group with liver 
metastases had a much worse prognosis [than the other 
groups, but] there wasn’t a big difference in PFS or OS.5 
These are subset analyses, but they yielded very encour-
aging data showing that the efficacy of the combination 
is there, regardless of these different sites of metastases. 

The incidence of severe adverse events [AEs] 
was relatively small, but AEs of grade 3 or higher 
were seen in 65.0% of the patients who received  
cabozantinib/nivolumab. As you know, most of the VEGF-
TKIs have a class effect of hypertension, diarrhea, skin 
rash, and fatigue, [which were observed among patients 
in both arms of this study].4 Usually when you stop the 
medication, most of those AEs do turn around. Depending 
on how severe the AE was and how long it took for the 
patient to get better, you can decide if you need to 
reduce the dose. 

The starting dose of cabozantinib in this study was  
40 mg daily. The dose reduction was down to 20 mg daily 
or 20 mg every other day, if the patient had recurrent 
toxicities.4 The way to differentiate between immune-
related colitis and cabozantinib-induced diarrhea,   

TA B L E .  S u b g r o u p  A n a l y s i s  o f  t h e  C h e c k M a t e  9 E R  Tr i a l  b y  S i t e  o f  M e t a s t a s i s 5

CABOZANTINIB PLUS NIVOLUMAB SUNITINIB

Lung (No. of patients) 240 251

ORRa 56% 29%

mPFS (months) 17 8

Bone (No. of patients) 79 72

ORRa 48% 11%

mPFS (months) 18 4

Liver (No. of patients) 73 54

ORRa 49% 20%

mPFS (months) 11 6

mPFS, median progression-free survival; ORR, objective response rate; aORR is per RECIST 1.1 criteria. 
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[for example, is to] stop both [drugs], and if the symptom-
atic therapy works, then most likely it’s VEGF-TKI–related 
diarrhea. If, however, it is not getting better and it’s time 
to start steroids, consider it an immune-related AE. 

What data support the use of axitinib plus 
pembrolizumab in patients with newly diagnosed or 
recurrent stage IV ccRCC?
[The KEYNOTE-426 trial; NCT02853331] looked at 
axitinib/pembrolizumab [in this population]. Both PFS and 
OS data were reported after a median 42-month [follow-
up]. This study was started earlier than CheckMate 9ER. 
In KEYNOTE-426, the standard doses of axitinib, 5 mg 
twice daily, and sunitinib [50 mg oral daily] were given. 
[Compared with the CheckMate 9ER trial, this study had] 
similar eligibility criteria and stratification factors—IMDC 
risk group and geographic region. This study did not 
stratify by PD-L1 status.6

KEYNOTE-426 had a dual primary end point of PFS and 
OS. The median OS in the intention-to-treat population, 
at [42.8] months’ median follow-up, [was 45.7 months  
(95% CI, 43.6-not reached [NR]) vs 40.1 months (95% 
CI, 34.3-44.2) in the experimental and control arms, 
respectively]. The OS difference at 30 months was 67% 
vs 59%, respectively, and there were long-term durable 
remissions with axitinib/pembrolizumab [HR, 0.73; 95% 
CI, 0.60-0.88; P < .001]. Median PFS was 15.7 months 
[95% CI, 13.6-20.2] with axitinib/pembrolizumab and  
[11.1] months [95% CI, 8.9-12.5] with sunitinib [HR, 0.68; 
95% CI, 0.58-0.80; P < .0001]. The ORR was [60.4%] with 
axitinib/pembrolizumab and 39.6% with sunitinib.7,8 

The AEs were similar [to those seen in the CheckMate 
9ER study, including] axitinib-related hypertension, diar-
rhea, and skin rash. Pembrolizumab had the similar 
immune-related AEs of colitis, pneumonitis, transamini-
tis, and so on.7,8

 
Are there data showing efficacy of the cabozantinib, 
ipilimumab, and nivolumab triplet for the treatment 
of advanced RCC?
[Data have been presented recently] about the triplet 
therapy of cabozantinib/ipilimumab/nivolumab vs ipili-
mumab/nivolumab [COSMIC-313; NCT03937219]. They 
showed that PFS was improved with the triplet regimen vs 
ipilimumab/nivolumab alone. This is the first study that 
did not have sunitinib as the control arm; it used ipilim-
umab/nivolumab as the control arm. [It was reported] 
that PFS was improved with the triplet [NR (95% CI, 14.0-
not estimable) vs 11.3 months (95% CI, 7.7-18.2) with 
ipilimumab/nivolumab; (HR, 0.73; 95% CI, 0.57-0.94; 
P = .013)] but [there has been] no OS benefit so far. Of 
course, these data are not mature enough to report OS.9 

What data support the use of first-line 
lenvatinib plus pembrolizumab in patients with 
advanced ccRCC?
[Those data come from] the CLEAR study, which is the more 
recent study. This was a 3-arm study; the arms were lenva-
tinib/pembrolizumab, lenvatinib plus everolimus [Afinitor], 
and sunitinib. The primary end point was PFS, and secondary 
end points were OS, ORR, [safety, and quality of life].10 

Both combinations improved PFS compared with suni-
tinib, but lenvatinib/pembrolizumab clearly was the winner, 
showing remarkable PFS improvement with a median PFS of  
[23.9] months [(95% CI, 20.8-27.7). PFS was 14.7 months with 
lenvatinib/everolimus (95% CI, 11.1-16.7) and 9.2 months  
with sunitinib (95% CI, 6.0-11.0).]10 

These are relatively less mature data, but the OS results 
are starting to come together. So far, it is looking like OS 
favors the lenvatinib/pembrolizumab combination10 [for 
lenvatinib/pembrolizumab vs sunitinib (HR, 0.72; 95% CI, 
0.55-0.93)].11 The ORR also was the highest with the combi-
nation of lenvatinib/pembrolizumab, [at 71.0%], vs [53.5% 
with lenvatinib/everolimus] and [36.1%] with sunitinib. The 
CR rates were [16.1%] with lenvatinib/pembrolizumab, 9.8% 
with lenvatinib/everolimus, and 4.2% with sunitinib.10 

The AE profile [of lenvatinib/pembrolizumab] was not 
terribly different from those of the other 2 VEGF-TKI and 
IO combinations. Grade 3 or higher AEs [occurred in 82.4% 
of patients in the lenvatinib/pembrolizumab arm]. The inci-
dence of severe diarrhea and hypertension was slightly 
higher in the lenvatinib/pembrolizumab arm, but each of 
these agents had similar class effects.10 

In summary, how do these combinations compare in 
terms of efficacy?
The CLEAR trial [of lenvatinib/pembrolizumab] showed 
the highest ORR [71%]. For PFS and OS, especially when 
an immune regimen is involved, you want to look at the 
long-term remission rate; that is similar, so far, for each 
of these agents [in the 80% to 90% range for 12-month 
OS and in the 70% to 75% range for 24-month OS]. [These 
results] look promising and similar across each of these 
therapies.3-5,7,8,10-12

Treatment-related AEs [TRAEs] also were not that much 
different [across each of these therapies, with approxi-
mately] 90% of patients affected by TRAEs of any grade. 
Almost every patient had some AEs. TRAEs of grade 3 or 
higher affected 50% to 60% [of patients receiving each 
regimen]. For the lenvatinib/pembrolizumab combina-
tion, approximately 72% were affected by grade 3 or 
higher TRAEs, slightly worse than the other combina-
tions. Approximately 20% to 30% of the patients [in the 
KEYNOTE-426 and CheckMate 9ER trials needed] steroids; 
for the CLEAR trial, steroid use has not been reported. 
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[Steroid use] has not been shown to impact efficacy as far 
as we can tell, so it’s definitely OK to use steroids.3-5,7,8,12,13 

With everything else (PFS, OS, and so on) being similar, 
we have looked at quality of life. The questionnaires used 
were similar. Interestingly, both the KEYNOTE-426 trial of 
axitinib/pembrolizumab14 and the CLEAR trial of lenvatinib/
pembrolizumab15 showed similar quality-of-life [results for 
each of the experimental regimens vs] sunitinib. 

The trial of cabozantinib/nivolumab stands out, because 
on both the questionnaires used, the FKSI-19 [Functional 
Assessment of Cancer Therapy-Kidney Symptom Index-19 
Item Version] and the EuroQol-5 Dimension-3 Level, cabo-
zantinib/nivolumab showed improvement over sunitinib in 
health-related quality of life.16 

At this recent ASCO [American Society of Clinical 
Oncology] Annual Meeting, there was a presentation by 
Robert J. Motzer, MD, looking at whether quality of life had 
an impact on survival in metastatic RCC. He analyzed data 
from the CheckMate 214 [NCT02231749] trial of ipilim-
umab/nivolumab and showed that a 5-point improvement 
in quality of life can actually make a survival difference.17 
That tells you that it is important for us to pay attention 
to patients’ quality of life in addition to looking at the 
efficacy numbers. n

REFERENCES

1. NCCN. Clinical Practice Guidelines in Oncology. Kidney cancer, version 3.2023. 

Accessed October 22, 2022. https://bit.ly/2TAx1m3 

2. FDA approves nivolumab plus cabozantinib for advanced renal cell carcinoma. 

FDA. January 22, 2021. Accessed October 23, 2022. https://bit.ly/3igwGXM 

3. Choueiri TK, Powles T, Burotto M, et al; CheckMate 9ER Investigators. Nivolumab 

plus cabozantinib versus sunitinib for advanced renal-cell carcinoma. N Engl J Med. 

2021;384(9):829-841. doi:10.1056/NEJMoa2026982

4. Powles T, Choueiri TK, Burotto M, et al. Final overall survival analysis and 

organ-specific target lesion assessments with two-year follow-up in CheckMate9 

ER: nivolumab plus cabozantinib versus sunitinib for patients with advanced 

renal cell carcinoma. J Clin Oncol. 2022;40(suppl 6):350. doi:10.1200/

JCO.2022.40.6_suppl.350

5. Apolo AB, Powles T, Burotto M, et al. Nivolumab plus cabozantinib (N+C) 

versus sunitinib (S) for advanced renal cell carcinoma (aRCC): outcomes by base-

line disease characteristics in the phase 3 CheckMate 9ER trial. J Clin Oncol. 

2021;39(suppl 15):4553. doi:10.1200/JCO/2021.39.15_suppl.4553

6. Powles T, Plimack ER, Stus V, et al. Pembrolizumab (pembro) plus axitinib 

(axi) versus sunitinib as first-line therapy for locally advanced or metastatic 

renal cell carcinoma (mRCC): phase III KEYNOTE-426 study. J Clin Oncol.  

2019;37(suppl 7):543. doi:10.1200/JCO.2019.37.7_suppl.543

7. Rini BI, Plimack ER, Stus V, et al. Pembrolizumab (pembro) plus axitinib (axi) 

versus sunitinib as first-line therapy for advanced clear cell renal cell carci-

noma (ccRCC): results from 42-month follow-up of KEYNOTE-426. J Clin Oncol. 

2021;39(suppl 15):4500. doi:10.1200/JCO.2021.39.15_suppl.4500

8. Powles T, Plimack ER, Soulières D, et al. Pembrolizumab plus axitinib versus 

sunitinib monotherapy as first-line treatment of advanced renal cell carcinoma 

(KEYNOTE-426): extended follow-up from a randomised, open-label, phase 3 trial. 

Lancet Oncol. 2020;21(12):1563-1573. doi:10.1016/S1470-2045(20)30436-8

9. Choueiri TK, Powles TB, Albiges L, et al. Phase III study of cabozantinib (C) in 

combination with nivolumab (N) and ipilimumab (I) in previously untreated advanced 

renal cell carcinoma (aRCC) of IMDC intermediate or poor risk (COSMIC-313). Ann 

Oncol. 2022;33(suppl 7):S808-S869. doi:10.1016/annonc/annonc1089

10. Motzer R, Alekseev B, Rha SY, et al; CLEAR Trial Investigators. Lenvatinib plus 

pembrolizumab or everolimus for advanced renal cell carcinoma. N Engl J Med. 

2021;384(14):1289-1300. doi:10.1056/NEJMoa2035716

11. Choueiri TK, Powles T, Porta C, et al. A phase 3 trial of lenvatinib plus pembroli-

zumab versus sunitinib as a first-line treatment for patients with advanced renal cell 

carcinoma: overall survival follow-up analysis (the CLEAR Study). Oral presentation 

at: Kidney Cancer Research Summit 2021; October 7-8, 2021; Philadelphia, PA and 

Virtual. Accessed October 23, 2022. https://bit.ly/3b6uVta 

12. Grünwald V, Powles T, Kopyltsov E, et al. Analysis of the CLEAR study in patients 

(pts) with advanced renal cell carcinoma (RCC): depth of response and efficacy for 

selected subgroups in the lenvatinib (LEN) + pembrolizumab (PEMBRO) and suni-

tinib (SUN) treatment arms. J Clin Oncol. 2021;39(suppl 15):4560. doi:10.1200/

JCO.2021.39.15_suppl.4560

13. Motzer RJ, Choueiri TK, Powles T, et al. Nivolumab + cabozantinib (NIVO+CABO) 

versus sunitinib (SUN) for advanced renal cell carcinoma (aRCC): outcomes by sarco-

matoid histology and updated trial results with extended follow-up of CheckMate 

9ER. J Clin Oncol. 2021;39(suppl 6):308. doi:10.1200/JCO.2021.39.6_suppl.308

14. Bedke J, Rini B, Plimack E, et al. Health-related quality-of-life (HRQoL) anal-

ysis from KEYNOTE-426: pembrolizumab (pembro) plus axitinib (axi) vs sunitinib 

for advanced renal cell carcinoma (RCC). Presented at: 35th Annual European 

Association of Urology Congress; July 17-19, 2020; Virtual. Accessed October 23, 

2022. https://bit.ly/3AXwEuq 

15. Motzer R, Porta C, Alekseev B, et al. Health-related quality-of-life outcomes in 

patients with advanced renal cell carcinoma treated with lenvatinib plus pembroli-

zumab or everolimus versus sunitinib (CLEAR): a randomised, phase 3 study. Lancet 

Oncol. 2022;23(6):768-780. doi:10.1016/S1470-2045(22)00212-1

16. Cella D, Motzer RJ, Suarez C, et al. Patient-reported outcomes with first-line 

nivolumab plus cabozantinib versus sunitinib in patients with advanced renal 

cell carcinoma treated in CheckMate 9ER: an open-label, randomised, phase 3 

trial. Lancet Oncol. 2022;23(2):292-303. doi:10.1016/S1470-2045(21)00693-8

17. Cella D, Hamilton M, Blum SI, et al. The relationship between health-related 

quality of life (HRQoL) and clinical outcomes in patients with advanced renal cell 

carcinoma (aRCC) in CheckMate (CM) 214. J Clin Oncol. 2022;40(suppl 16):4502. 

doi:10.1200/JCO.2022.40.16_suppl.4502

Targeted OncologyTM presents Targeted 
Talks, a monthly podcast featuring 
academic and community oncologists 
discussing the latest advances and best 
practices for patient care, available here:

Talks

A  P O D C A S T  F R O M
T A R G E T E D  O N C O L O G Y   LISTEN IN



MOON: At the point where you’re 
selecting the first-line therapy, why 
did you decide [on] chemotherapy? 
Would you ever do just first-line 
immunotherapy, in which case they 
would never get switch mainte-
nance and so on? 
 
DEKKER: I can see the situation 
evolving in different ways. One, the 
patient says, “OK, I want a break; I 
don’t want any treatment because I 
am tired. I stopped because of toxic-
ities.” I’ll go on to a 3-month break 
and then we’ll talk, but we discuss the 
decision; however, it’s her life to make 
these decisions with. 

Now, because she is PD-L1 positive, 
I would be comfortable [using] single-
agent immunotherapy in the second 
line, but one of the reasons that I 
started using maintenance [therapy] 
relatively quickly is because it is 
generally, except for financial toxicity, 
well tolerated. 

MOON: OK, so what I’m hearing is 
ease of use, right? 
 
JANG: The reason why you want 
to use it is [because] you’ve got 
a 9-month overall survival [OS] 
benefit. I think the important thing 
is a couple of things that you are 

Roundtable Discussion:  
Moon Discusses Best Path  
for Maintenance Care in Advanced 
Bladder Cancer 

A 66-year-old woman was referred by the urology department after 
evaluation for gross hematuria with an estimated glomerular filtration 
rate of 50 mL/min and a cystoscopy showed a nodular 7-cm mass along 
the posterior bladder wall. A CT scan of the chest, abdomen, and pelvis 
showed evidence of pelvic lymphadenopathy and lung metastases. The 
patient has a 30-year smoking history and a medical history that includes 
chronic obstructive pulmonary disease, mild hypertension, and coronary 
artery disease with no prior myocardial infarction. 

She had a tumor proportion score of 65% PD-L1 and received carboplatin 
plus gemcitabine for 4 cycles. This treatment was discontinued because 
of toxicity. She had stable disease on imaging, but she was started on 
avelumab 800 mg given intravenously every 2 weeks as maintenance 
therapy. There were no new lesions on repeat imaging, and she has an 
ECOG performance status of 0. Liver function tests, creatinine clearance 
level, and other lab results were within normal limits, but she continues to 
smoke at least 1 pack per day. There are no infusion reactions.

DISCUSSION QUESTIONS
• Which end points are meaningful to you in the switch  

maintenance setting? 
• For a patient like this, would you ever consider a single-agent immune 

checkpoint inhibitor over gemcitabine/carboplatin then avelumab? If 
yes, when? 

CASE SUMMARYHelen Moon, MD (Moderator)
Principal Investigator, Cancer Clinical 
Trials Access Program 
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PARTICIPANT LIST  
(in speaking order)

Albert Dekker, MD
Andy Jang, MD
Sarmen Sarkissian, MD
Andrew Hampshire, MD
Sam Yeh, MD
Merin Stephen, MD
May Cho, MD

Event region: California

16  Case-Based Roundtable Meetings Spotlight

TUMOR TYPEBLADDER CANCER



TUMOR TYPE

January 2023  | Case-Based Roundtable Meetings Spotlight    17

sure of. An American Society of Clinical Oncology 
[ASCO] Genitourinary Cancers [Symposium] 2022…
update showed that in the JAVELIN Bladder 100 trial 
[NCT02603432] subgroup analysis, [for] patients who 
had visceral disease, this regimen was less effective.1

Contrary to what Dr Dekker said, if this patient 
progresses and has lung or liver metastases, you should 
not use single-agent immunotherapy. Absolutely not. 
Because if a patient has liver or lung metastases, single-
agent immunotherapy in the second line is not very 
effective, so you must go with more targeted therapy or 
EV [enfortumab vedotin (Padcev) or sacituzumab govitecan 
(Trodelvy)] or treatments like that. The PD-L1 expression 
has no value in the frontline space because [responses 
can be] unpredictable, so I don’t think you need to even 
check PD-L1 expression in the front line. 

SARKISSIAN: I agree, because bladder cancer is one of 
the few scenarios [from which] the FDA pulled a couple 
of immunotherapy drugs. 

MOON: Durvalumab [Imfinzi] and atezolizumab [Tecentriq] 
were pulled off.

SARKISSIAN: For whatever reason, it tends to work in 
certain scenarios, but there were data on the combination 
of enfortumab and pembrolizumab [Keytruda]. I don’t think 
immunotherapy was totally off the table. I think ipilimumab 
[Yervoy] plus nivolumab [Opdivo] has panned out, so immu-
notherapy has a place, but it’s going to need to act in synergy 
with something else, whether it’s going to be these antibody-
drug conjugates like enfortumab or sacituzumab with chemo-
therapy priming at the same time [or something else]. I don’t 
think nivolumab plus chemotherapy has panned out well, but 
I still think it has a place synergistically. 

MOON: I think what you’re alluding to was back in the 
late [2010s]; at one point, 5 drugs were approved in 
some variation in the space, so [in other words] all of 
them: atezolizumab, avelumab [Bavencio], nivolumab, 
pembrolizumab, and durvalumab. Since then, as they 
were asked to do the confirmation studies, 2 companies 
[have] pulled their requests for approval with a state-
ment…[for] durvalumab and atezolizumab, and they lost 
their designation for that. So in the market there are 
3 remaining therapies: pembrolizumab, nivolumab, and 
now avelumab primarily in switch maintenance [for this 
patient population]. 

I think what I’m hearing from Dr Jang is that the most 
compelling part of the JAVELIN Bladder 100 [data] is that 
OS, the good old-fashioned [indicator], is significantly 
better, and we are going to have to give patients that 
opportunity. He also talked a little bit about patients with 
visceral disease not doing as well. When this trial result was 
discussed at the ASCO [meeting], one of the discussion 
questions was [whether] there is room for a gap. Meaning, 
can you do the chemotherapy. 

If you have that patient that you don’t think is going to 
disappear on you, can you keep watching them so that you 
catch them at the first sign of relapse and start immuno-
therapy? In that case, one could have any of the 3 options, 
and that could effectively be 9 months or 1 year of being 
off drugs vs going straight to avelumab. Is that something 
feasible? That trial will probably never be done, but that, 
at the end, is the question of switch maintenance vs true 
second-line therapy in a monitored fashion. I don’t think we 
have an answer to that now. 

MOON: I think the pro, as Dr Dekker said, is [that] it is a 
relatively easy drug to give, while the cons include finan-
cial toxicity. 

In the phase 3 JAVELIN Bladder 100 trial (NCT02603432), 700 patients with advanced 
urothelial carcinoma that did not progress with a first-line platinum-containing 
chemotherapy were randomly assigned to receive either avelumab plus best supportive 
care (BSC; n = 350) or BSC alone (n = 350).1 In an extended follow-up of 38 months 
in both arms, the avelumab plus BSC arm had a significantly longer overall survival 
at 23.8 months (range, 19.9-28.8), vs 15 months (range, 13.5-18.2) in the BSC alone 
arm (HR, 0.76; 95% CI, 0.631-0.915; P  = .0036). Moreover, in the avelumab plus BSC 
arm, 52.9% of patients compared with 72% in the BSC alone arm received subsequent 
anticancer treatment. 

FROM THE DATA
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HAMPSHIRE: In the patients who were studied in the 
JAVELIN Bladder 100 study, I think it’s a relatively easy 
decision in terms of if they have either stable disease or 
response to a platinum-based up-front therapy [From 
the Data1]. Switching them, whether it’s after 4 or  
6 cycles based upon toxicity, to a maintenance immuno-
therapy, whether they’re PD-L1 positive or negative, is 
pretty straightforward. I would not wait to start them on 
that simply because a response to avelumab with progres-
sive disease after frontline therapy, even if it happens, 
would take longer to get under control. I think you’ve 
got only a finite time to get progressive bladder cancer 
under control. 

As we were talking about it, I was thinking about another 
patient of mine currently who is not cisplatin [Platinol] 
eligible and is on gemcitabine plus paclitaxel [Taxol] and 
is doing relatively well and appears to have a response. 
And now we’re getting into the fourth cycle of treatment 
and a little bit more toxicity. 

Now I’m thinking about switch maintenance therapy 
for them. Is it the platinum that’s important or is it the 
response that’s important? I personally am planning on 
switching him, if I can get it covered, to avelumab as a 
maintenance therapy. I think that it’s more of a response 
to the up-front therapy than it is the platinum eligibility 
that would lead to the benefit, but I realize that that’s a 
lot of assumptions. 

MOON: Yes, that’s a fair point. I honestly would do the 
same thing because I also do think, are we just picking 
out the excellent responders or is it the platinum or 
is that just an easy surrogate for functionality? Would 
anyone else give switch maintenance for a non–platinum-
based regimen? 

YEH: I would give [switch maintenance] in a patient that 
has a good response to chemotherapy. I think it’s prob-
ably worthwhile using a switch maintenance right away. 
I think there’s something about prior chemotherapy 
that activates the immune cells to make the immune 
system more potent. 

There are multiple trials using chemoimmunother-
apy that show a negative trial, is that correct? It’s only 
this trial using chemotherapy first, followed by main-
tenance, where there’s an OS benefit. There probably 
is something about the chemotherapy that’s activating 

something in the cancer cell that makes the immune 
system more active. 

MOON: Yes, bladder cancer up front is littered with negative 
combination-chemoimmunotherapy trials, which to this day I 
still don’t 100% understand. 

YEH: Yes, with platinum per se. I think if you use chemo-
therapy followed by maintenance therapy, there probably is 
some synergy between those 2. 

• How do you/will you counsel patients regarding 
use of maintenance therapy with avelumab? 

• What are the key points of education  
during shared decision-making? What about  
during therapy? 

DISCUSSION QUESTIONS

MOON: Dr [Stephen], have you ever had a situation where 
you offer patients maintenance avelumab and they respond, 
“No, thank you”? Is it as generic as “I’m just sick of coming 
and I want time off,” or is there something that they are 
unsure about or do most people just accept [it]? 

STEPHEN: I haven’t been able to offer avelumab, but…
this is a common discussion—the maintenance immu-
notherapy after the initial treatment. Most people are 
agreeable. If there are any kind of survival data and you 
talk about how ubiquitous immunotherapy is now, a lot 
of people are aware of it. They want to try it. If I believe 
in the approach, I sell it as maintenance and that you’ll 
be able to carry on your usual lifestyle. If you’re not a 
patient who has a lot of toxicity, it’s possible to carry 
on most of your day-to-day life, so then most people 
want to try it.

MOON: I think that’s fair.

CHO: Yes, so in a way [the avelumab trial] subselected a 
good group of patients. Is that why the avelumab mainte-
nance is positive, rather than the negative chemoimmuno-
therapy? Would that be a possibility?

MOON: Yes, that’s one of the things you think about.…  
Dr Jang, if I remember correctly, you may have mentioned 
dose-dense MVAC [methotrexate (Trexall, Otrexup), vinblas-
tine (Velban), doxorubicin (Adriamycin), and cisplatin], 
where you’re seeing a response rate in the 70% range. 
Gemcitabine plus cisplatin is about 50% or in that neigh-
borhood. So if you’re thinking that what comes into the 

What do you view as the pros and cons of using 
avelumab maintenance therapy?

DISCUSSION QUESTION
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treatment funnel is 100 patients with metastatic bladder 
cancer, half of them would not ever go on to maintenance 
because they would have progressed. In some ways, have 
you selected out all your bad players and cherry-picked 
the good players and kept going?

These are the questions that I guess go into how stan-
dard of care or rock solid you think avelumab maintenance 
is. There are [strong] proponents of it. In some ways, 80% 
of people just think that that’s the standard. It’s a clean 
standard. You give platinum and you move on or in the 
case of chemotherapy, you get a nice, deep response.

How will use of switch maintenance therapy 
change the overall treatment paradigm in advanced 
urothelial carcinoma?

DISCUSSION QUESTION

DEKKER: I would say that currently, things are changing 
so rapidly, so you could say it’s standard. It probably will 
be standard for 1 to 3 patients. For the fourth patient  

3 months later, it probably will be a different standard or 
a different situation, or this slightly different trial either 
published or leaked [data] or something else. 

Trials with all kinds of other combinations are used or 
considered, so I generally don’t like to say anything is 
standard because it changes so quickly. Today it looks 
great. Tomorrow you’ve got a slightly different piece of 
information, or you talk to an old friend who tells you that 
X, Y, Z, or whatever data, were not used in the analysis. 
If they were used, the results would be slightly different. 

MOON: I agree, and this dovetails nicely with the question. 
I’ve got to tell you, when these data came through it was 
very vexing for a lot of clinical trials that were written post 
platinum, and they have some immunotherapy in there. n
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  4.4-year median duration of spleen response 
among primary responders (n = 65)3†

of patients receiving Jakafi achieved a 
≥35% reduction in spleen volume at 
week 24 vs 0.7% of patients receiving 
placebo (P < 0.0001)1,2

42%

COMFORT-I Primary Endpoint*

  Median time to symptom response was <4 weeks for 
patients receiving Jakafi1

of patients receiving Jakafi achieved a 
≥50% improvement in Total Symptom 
Score (TSS) at week 24 vs 5% of patients 
receiving placebo (P < 0.0001)1,2

46%

COMFORT-I Secondary Endpoint‡

COMFORT-I 5-year analysis: Jakafi  and placebo 
Overall Survival Kaplan-Meier Curves by Treatment Group in COMFORT-I1,3,4,a,b
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  At 3 years, survival probability 
was 70% for patients originally 
randomized to Jakafi and 61% 
for those originally randomized 
to placebo1

  Overall survival was a 
prespecified secondary 
endpoint in COMFORT-I1

  All patients in the placebo group either crossed over to Jakafi at a median of 9 months or discontinued1

Jakafi 5-year overall survival 
probability was 51%3

Intervene with Jakafi  at diagnosis in appropriate patients with MF 
STARTWITHJAKAFI.COM

•  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 Jakafi is not indicated. Consider the 
benefits and risks for the individual patient prior to initiating or continuing 
therapy with Jakafi particularly in patients who are current or past smokers 
and patients with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular events and the steps 
to take if they occur

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

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

•  In myelofibrosis and polycythemia vera, the most common nonhematologic 
adverse reactions (incidence ≥15%) were bruising, dizziness, headache, and 
diarrhea. In acute graft-versus-host disease, the most common 
nonhematologic adverse reactions (incidence >50%) were infections 
(pathogen not specified) and edema. In chronic graft-versus-host disease, the 
most common nonhematologic adverse reactions (incidence ≥20%) were 
infections (pathogen not specified) and viral infections

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

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

Please see Brief Summary of Full Prescribing Information for Jakafi on the 
following pages. To learn more about Jakafi, visit HCP.Jakafi.com

References: 1. Jakafi Prescribing Information. Wilmington, DE: Incyte 
Corporation. 2. Verstovsek S, et al. N Engl J Med. 2012;366(9):799-807. 3. Data 
on file. Incyte Corporation. Wilmington, DE. 4. Verstovsek S, et al. J Hematol 
Oncol. 2017;10(1):55.

Indications and Usage
Jakafi is indicated for treatment of intermediate or high-risk myelofibrosis 
(MF), including primary MF, post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults.
Important Safety Information
•  Treatment with Jakafi® (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 
Jakafi. Platelet transfusions may be necessary

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

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

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

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

of Jakafi during treatment of active TB should be based on the overall 
risk-benefit determination

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

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

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

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

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

•  Treatment with Jakafi has been associated with increases in total 
cholesterol, low-density lipoprotein cholesterol, and triglycerides. Assess 
lipid parameters 8-12 weeks after initiating Jakafi. Monitor and treat 
according to clinical guidelines for the management of hyperlipidemia Jakafi and the Jakafi logo are registered trademarks of Incyte. 
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  4.4-year median duration of spleen response 
among primary responders (n = 65)3†

of patients receiving Jakafi achieved a 
≥35% reduction in spleen volume at 
week 24 vs 0.7% of patients receiving 
placebo (P < 0.0001)1,2

42%

COMFORT-I Primary Endpoint*

  Median time to symptom response was <4 weeks for 
patients receiving Jakafi1

of patients receiving Jakafi achieved a 
≥50% improvement in Total Symptom 
Score (TSS) at week 24 vs 5% of patients 
receiving placebo (P < 0.0001)1,2

46%

COMFORT-I Secondary Endpoint‡

COMFORT-I 5-year analysis: Jakafi  and placebo 
Overall Survival Kaplan-Meier Curves by Treatment Group in COMFORT-I1,3,4,a,b
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% 1-year survival 91% 84%
% 3-year survival 70% 61%
% 5-year survival 51% 40%

Median 
crossoverc

to Jakafi:
9 months

51%

1 32 40

Time, y
5

  At 3 years, survival probability 
was 70% for patients originally 
randomized to Jakafi and 61% 
for those originally randomized 
to placebo1

  Overall survival was a 
prespecified secondary 
endpoint in COMFORT-I1

  All patients in the placebo group either crossed over to Jakafi at a median of 9 months or discontinued1

Jakafi 5-year overall survival 
probability was 51%3

Intervene with Jakafi  at diagnosis in appropriate patients with MF 
STARTWITHJAKAFI.COM

•  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 Jakafi is not indicated. Consider the 
benefits and risks for the individual patient prior to initiating or continuing 
therapy with Jakafi particularly in patients who are current or past smokers 
and patients with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular events and the steps 
to take if they occur

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

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

•  In myelofibrosis and polycythemia vera, the most common nonhematologic 
adverse reactions (incidence ≥15%) were bruising, dizziness, headache, and 
diarrhea. In acute graft-versus-host disease, the most common 
nonhematologic adverse reactions (incidence >50%) were infections 
(pathogen not specified) and edema. In chronic graft-versus-host disease, the 
most common nonhematologic adverse reactions (incidence ≥20%) were 
infections (pathogen not specified) and viral infections

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

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

Please see Brief Summary of Full Prescribing Information for Jakafi on the 
following pages. To learn more about Jakafi, visit HCP.Jakafi.com

References: 1. Jakafi Prescribing Information. Wilmington, DE: Incyte 
Corporation. 2. Verstovsek S, et al. N Engl J Med. 2012;366(9):799-807. 3. Data 
on file. Incyte Corporation. Wilmington, DE. 4. Verstovsek S, et al. J Hematol 
Oncol. 2017;10(1):55.

Indications and Usage
Jakafi is indicated for treatment of intermediate or high-risk myelofibrosis 
(MF), including primary MF, post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults.
Important Safety Information
•  Treatment with Jakafi® (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 
Jakafi. Platelet transfusions may be necessary

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

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

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

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

of Jakafi during treatment of active TB should be based on the overall 
risk-benefit determination

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

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

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

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

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

•  Treatment with Jakafi has been associated with increases in total 
cholesterol, low-density lipoprotein cholesterol, and triglycerides. Assess 
lipid parameters 8-12 weeks after initiating Jakafi. Monitor and treat 
according to clinical guidelines for the management of hyperlipidemia Jakafi and the Jakafi logo are registered trademarks of Incyte. 
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BRIEF SUMMARY: For Full Prescribing Information,  
see package insert.
INDICATIONS AND USAGE Myelofibrosis Jakafi is 
indicated for treatment of intermediate or high-risk 
myelofibrosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jakafi 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jakafi is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jakafi is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jakafi can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jakafi. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modifications of 
Jakafi. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jakafi until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jakafi until 
active serious infections have resolved. Observe patients 
receiving Jakafi for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jakafi. Observe patients receiving 
Jakafi for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jakafi, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
confirmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jakafi. The 
decision to continue Jakafi during treatment of active 
tuberculosis should be based on the overall risk-benefit 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jakafi 
treatment. If PML is suspected, stop Jakafi and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jakafi. The effect of Jakafi 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jakafi Following 
discontinuation of Jakafi, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

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

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

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

Jakafi
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All  
Gradesb  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

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

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

version 3.0

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

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

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

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

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

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

Clinically relevant laboratory abnormalities are shown  
in Table 4.

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

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Laboratory 
Parameter

All  
Gradesb 

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades 

(%)

Grade  
3  

(%)

Grade  
4  

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

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

version 3.0

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

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

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

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

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

(CTCAE), version 4.03

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

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

Jakafi (N=71)
Worst grade during treatment

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

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

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

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

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

Jakafi
(N = 165)

Best Available  
Therapy (N = 158)

Adverse Reactionsb

All  
Gradesa  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Infections and infestations
    Infections (pathogen  

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

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

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

Clinically relevant laboratory abnormalities are shown in 
Table 8.

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

Jakafi
(N=165)

Best Available  
Therapy (N=158)

Laboratory Test

All  
Gradesb  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

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

81 42 75 38

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

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

version 4.03

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

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

Jakafi
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All  
Gradesa  

(%)

Grade 
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

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

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

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

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

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

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

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

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

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

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

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

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

Jakafi
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All  
Gradesb  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

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

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

version 3.0

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

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

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

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

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

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

Clinically relevant laboratory abnormalities are shown  
in Table 4.

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

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Laboratory 
Parameter

All  
Gradesb 

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades 

(%)

Grade  
3  

(%)

Grade  
4  

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

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

version 3.0

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

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

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

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

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

(CTCAE), version 4.03

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

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

Jakafi (N=71)
Worst grade during treatment

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

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

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

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

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

Jakafi
(N = 165)

Best Available  
Therapy (N = 158)

Adverse Reactionsb

All  
Gradesa  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Infections and infestations
    Infections (pathogen  

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

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

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

Clinically relevant laboratory abnormalities are shown in 
Table 8.

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

Jakafi
(N=165)

Best Available  
Therapy (N=158)

Laboratory Test

All  
Gradesb  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

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

81 42 75 38

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

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

version 4.03

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

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

Jakafi
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All  
Gradesa  

(%)

Grade 
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

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

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

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

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

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

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

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

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



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

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

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

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

Jakafi
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All  
Gradesb  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

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

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

version 3.0

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

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

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

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

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

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

Clinically relevant laboratory abnormalities are shown  
in Table 4.

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

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Laboratory 
Parameter

All  
Gradesb 

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades 

(%)

Grade  
3  

(%)

Grade  
4  

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

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

version 3.0

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

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

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

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

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

(CTCAE), version 4.03

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

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

Jakafi (N=71)
Worst grade during treatment

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

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

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

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

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

Jakafi
(N = 165)

Best Available  
Therapy (N = 158)

Adverse Reactionsb

All  
Gradesa  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Infections and infestations
    Infections (pathogen  

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

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

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

Clinically relevant laboratory abnormalities are shown in 
Table 8.

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

Jakafi
(N=165)

Best Available  
Therapy (N=158)

Laboratory Test

All  
Gradesb  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

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

81 42 75 38

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

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

version 4.03

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

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

Jakafi
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All  
Gradesa  

(%)

Grade 
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

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

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

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

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

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

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

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

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

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

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

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

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

Jakafi
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All  
Gradesb  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

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

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

version 3.0

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

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

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

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

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

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

Clinically relevant laboratory abnormalities are shown  
in Table 4.

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

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Laboratory 
Parameter

All  
Gradesb 

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades 

(%)

Grade  
3  

(%)

Grade  
4  

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

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

version 3.0

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

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

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

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

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

(CTCAE), version 4.03

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

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

Jakafi (N=71)
Worst grade during treatment

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

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

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

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

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

Jakafi
(N = 165)

Best Available  
Therapy (N = 158)

Adverse Reactionsb

All  
Gradesa  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Infections and infestations
    Infections (pathogen  

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

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

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

Clinically relevant laboratory abnormalities are shown in 
Table 8.

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

Jakafi
(N=165)

Best Available  
Therapy (N=158)

Laboratory Test

All  
Gradesb  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

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

81 42 75 38

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

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

version 4.03

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

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

Jakafi
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All  
Gradesa  

(%)

Grade 
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

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

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

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

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

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

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

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

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



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

Reduce Jakafi dosage as recommended in patients with 
MF or PV with hepatic impairment [see Dosage and 
Administration (2.6) in full Prescribing Information]. 
Reduce Jakafi dosage as recommended for patients with 
Stage 4 liver aGVHD. Monitor blood counts more 
frequently for toxicity and modify the Jakafi dosage for 
adverse reactions if they occur for patients with Score 3 
liver cGVHD [see Dosage and Administration (2.6) and 
Clinical Pharmacology (12.3) in full Prescribing 
Information]. OVERDOSAGE There is no known antidote 
for overdoses with Jakafi. Single doses up to 200 mg 
have been given with acceptable acute tolerability. Higher 
than recommended repeat doses are associated with 
increased myelosuppression including leukopenia, 
anemia and thrombocytopenia. Appropriate supportive 
treatment should be given. Hemodialysis is not expected 
to enhance the elimination of Jakafi.
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Targeted OncologyTM: What are some high-
risk and standard-risk genetic abnormalities in 
multiple myeloma?
CALLANDER: The [Mayo Clinic mSMART classification] lists 
high-risk genetic abnormalities. The top 3 genetic abnormal-
ities are there at baseline; one either has them or they don’t, 
because they don’t acquire them. Deletion 17p, a TP53 muta-
tion, or a gain of 1q, one can certainly pick up later. For stan-
dard-risk abnormalities, trisomy, translocation 11;14, and 
translocation 6;14 tend to be there at baseline. 

I think the other thing that’s being teased out in studies 
is this whole phenomenon of double-hit lymphoma. But now 
we are talking about double-hit myeloma, when you have  
2 or more of these high-risk cytogenetic features, and even 
triple-hit myeloma. I think now we have more and more data 
showing that patients who have 2 abnormalities—it often is 
one of the top 3, maybe with a 1q—seem to have more diffi-
culty than a patient with [just] one of the high-risk features.1

• The patient had been on lenalidomide 
maintenance for 2 years.

• On follow-up, the patient reported severe fatigue 
and pain in the back and legs that was impairing 
her ability to work full time.

CASE UPDATE

What regimen are you most likely to recommend for 
this patient with early relapse while on lenalidomide 
maintenance after VRd induction and ASCT?
The NCCN [National Comprehensive Cancer Network] 
guidelines for treatment of relapsed multiple myeloma 
used to be a bit harder to maneuver. But now it has been 
divided into the preferred regimens for early relapse. 
Usually, preferred means these are treatments that have 
phase 3 data behind them. There is as well a whole list of 
other recommended regimens for early relapse, so I think 
this has become somewhat more useful.2 

Most people looking at a person who is relapsing on 
lenalidomide are not going to use lenalidomide. Now, there 
are some people who might say, “can’t you just add to that 
drug and still capture a response?” That’s a question that 
I think we don’t know the answer to, and it’s something 
that people are very interested in. But, suffice it to say,   

Callander Compares Doublet and Triplet Therapy  
in Early-Relapse Multiple Myeloma

• A 60-year-old White woman was diagnosed with  
stage II multiple myeloma.

• History: heavy smoker
• Cytogenetics: gain (1q21)
• ECOG performance status: 0
• At the time, she was treated with bortezomib 

(Velcade), lenalidomide (Revlimid), and 

dexamethasone (VRd) induction therapy, followed by 
autologous stem cell transplant (ASCT). 

• She achieved a complete remission and minimal 
residual disease (MRD) negativity with VRd  
and transplant.

• The patient was placed on lenalidomide  
maintenance therapy.

CASE

Natalie S. Callander, MD
Associate Professor, Department  
of Medicine

Hematology/Bone Marrow Transplant
University of Wisconsin School of 
Medicine and Public Health

Madison, WI

• M protein: 0.4 g/dL (rapid increase from  
prior bloodwork)

• λ free light chain increased from  
47.5 mg/dL to 136.7 mg/dL. 

• Hemoglobin: 9.8 g/dL
• White blood cell count and platelets: within  

normal limits 
• Creatinine: 1.4 mg/dL (range: 0.59-1.04 mg/dL)
• Estimated glomerular filtration rate:  

45 mL/min/1.73 m2

• PET scan showed vertebral fracture at L1 and 
lesions in both femurs.

• ECOG performance status: 1
• A decision to switch therapy was made. 

CASE UPDATE (continued)
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most people would try to go to a different class. So, at the 
top of the list we have the proteasome inhibitor plus carfil-
zomib [Kyprolis] plus a monoclonal antibody. 

What data support the preferred triplet therapy 
recommendations in the NCCN guidelines?
The IKEMA study [NCT03275285] had patients with a 
median of 2 lines of prior therapy [receiving an isatux-
imab (Sarclisa) combination in the experimental arm]. The 
CANDOR study [NCT03158688] was done with intravenous 
[IV] daratumumab [Darzalex]. Both studies had twice-a-
week carfilzomib, probably something that most people 
are not doing [and dexamethasone]. Now, one of the things 
to take away from all of this is that for these triplets vs 
doublets, patients couldn’t have been exposed to what is 
in the doublet. 

The only exception to this is the CASTOR study 
[NCT02136134], where some patients had previous 
bortezomib. But they can’t be refractory to those regi-
mens because it wouldn’t be ethical to run the study. 
The CANDOR study, which had IV daratumumab, had a 
progression-free survival [PFS] of 28.6 months for the 
triplet arm vs 15.2 months for the doublet [HR, 0.59], and 
high rates of MRD.3-6

The CASTOR study had patients who were by and large all 
refractory to lenalidomide. Some of them did have previous 
bortezomib. The overall group had a PFS of 16.7 months 
for the triplet vs 7.1 months for the doublet. If one breaks 
it down to the group of people who got DVd [daratumumab, 
bortezomib, dexamethasone] as their first relapse treat-
ment, they do quite a bit better than this.4 

There are the studies that include pomalidomide 
[Pomalyst], like the ICARIA-MM study [NCT02990338] with 
isatuximab/pomalidomide/dexamethasone vs pomalid-
omide/dexamethasone. The PFS was 11.1 months for 
the triplet vs 5.9 months for the doublet. The APOLLO 
trial [NCT03180736] had subcutaneous daratumumab and 
pomalidomide. These 2 trials had a little bit more refrac-
tory populations, a higher percentage of people who had 
previous ASCT.7,8 But in this case, I think one could prob-
ably argue that these would all be reasonable.

How would you re-evaluate a patient with early 
relapse multiple myeloma?
With these relapsed patients, obviously, one is going to 
do the typical myeloma studies, but I think there are a 
couple of other things that one wants to think about. 
Sometimes I am very interested in seeing if people have 
proteinuria. Occasionally, we will pick up somebody who’s 
got secondary amyloidosis, for example, and if they have 
a lot of albuminuria, that can tip you off. There are people 
who have almost lymphoma-like relapses, where they are 

having lots of EMD [extramedullary disease]. In those 
patients, lactate dehydrogenase is often not only a great 
marker for relapse, but also a marker of how the patient 
is doing. So, if they are improving, it should go down. This 
patient had a PET scan. But I think we would all agree that 
we might as well skip the bone survey and go straight to 
some sort of advanced imaging that’s going to help you 
either look for marrow disease, or else look for that EMD.

Particularly in patients who have poor blood counts, I 
think a bone marrow biopsy and aspirate are mandatory to 
figure out if it is overwhelming disease [burden], or if it is 
myelodysplastic syndrome. The other thing is that patients 
don’t have to relapse the way they presented. Most physi-
cians have seen the patient who relapsed with very little 
protein, so almost no elevation of their M protein, even if 
they had a lot, but they end up having a very big relapse. 
Some of those patients you end up having to follow even 
with things like a β2-microglobulin because they are not 
making a lot of protein. 

The other thing that I think is becoming more common 
for all of us is now we have patients who have multiple 
cancers that we are treating. I have a whole bunch of 
patients who have myeloma plus breast cancer, myeloma 
plus prostate cancer, and a couple of patients with 
myeloma plus lung cancer. They come in with a new mass 
and one must figure out what that is. Recently, we had a 
patient who came in with abdominal lymphadenopathy and 
a big relapse of myeloma. Then you want to see how their 
organ function is doing because that all influences choices. 

How would you review the history of a patient with 
early relapse multiple myeloma?
This patient is on 1 agent, but if you have people who are 
on, say, double maintenance with lenalidomide and bort-
ezomib, that’s going to influence your relapse choice. I 
don’t see how you are not going to use a triplet in those 
kinds of patients. As people are getting older, we have a 
lot of people now who have neuropathy and some people 
have [congestive heart] failure. 

A big thing for me is talking about oral pomalidomide; in 
some of my Medicare patients, we can’t get coverage for 
an oral agent, and so that means that we are falling back 
on what we can give in clinic. Certainly, we would want to 
put a patient on a trial if we’ve got it. You must consider 
if the person, maybe it was 5 years since their relapse, is 
frailer. We are in the Midwest. We live in rural areas. Can 
you get that person to the clinic? 

They may not be able to have a once-a-week regimen 
when it comes [down] to it. I think that influences choices 
a lot. If it’s something more complicated, do these patients 
have a caregiver who can help manage symptoms if they 
have it at home? I believe that ASCT is still here to stay. If 
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a patient has stem cells stored, I will think about a salvage 
ASCT as an intervention, and then consider if they have 
other comorbidities.

• PET/CT scan demonstrated new lytic lesions.
• The patient was started on isatuximab/

carfilzomib/dexamethasone (Isa-Kd) and achieved 
a very good partial response (VGPR). 

CASE UPDATE

How was the IKEMA trial in relapsed multiple 
myeloma designed?
The phase 3 IKEMA data were from relapsed patients 
who had 1 to 3 lines of therapy. They were receiving 
weekly IV isatuximab 10 mg/kg for about 90 minutes 
for the first month, and then you go to every other week 
for the following months. In this study, the carfilzomib 
is given twice per week, and dexamethasone. In the 
doublet arm, carfilzomib [is given] at the same doses up to  
56 mg/m2, and then, again, dexamethasone. 

The primary end point determined by independent 
review committee was PFS, and the key secondary end 
points were ORR [overall response rate], the rate of 
VGPR or better, MRD negativity, CR [complete response] 
rate, and OS [overall survival] rate. The estimate, which 
I think was fair, is that the carfilzomib/dexamethasone 
arm would have a median PFS of about 19 months. There 
was a prespecified interim analysis when 65% of the PFS 
events had happened.3

The population was typical of a first relapse study, 
with 65 years as the median age in the Isa-Kd arm. About 
10% of patients were older than 75, and some of these 
patients, about a quarter of them in the Isa-Kd arm, 
had a creatinine clearance of less than 60 mL/min. The 
International Staging System scores at baseline were the 
usual distribution. About a quarter of the patients had 
high-risk cytogenetics, about 40% had a 1q amplification 
or gain, and the median lines of therapy was 2. Most of 
these patients were refractory to proteasome inhibitors, 
immunomodulatory drugs, and their last line of therapy.3

What was the efficacy seen with Isa-Kd vs Kd?
The PFS determined by an independent review committee 
with FDA censoring rules yielded a PFS of 41.7 months 
with Isa-Kd and 20.8 months with Kd [HR, 0.59; 95.4% 
CI, 0.42-0.83], coming in close to what was expected in 
the control arm. 

If one does the analysis without the censoring, it goes a 
little bit lower, 36 months for Isa-Kd and 19 months for the 
control arm [HR, 0.58; 95% CI, 0.42-0.79]. The 42-month OS 

rate for the Isa-Kd arm was 66.3% vs 54.5% for the Kd arm.4 

I don’t know how many people were aware of these data, 
which are pretty good. I think it ends up being one of the 
best regimens in terms of PFS. 

For the subgroup analysis, I think one of the reasons we 
are having the discussion about 1q is that Isa-Kd performed 
particularly well in this group, whereas some of the other regi-
mens out there have not done nearly as well. In patients who 
are older than 65, this regimen performed very well. Having 
more than 1 prior line of therapy didn’t seem to make a differ-
ence. High-risk cytogenetics didn’t do quite as well, but still 
[resulted in] a respectable hazard ratio of 0.72. This all was 
with a median follow-up of 44 months.

MRD was very good. Patients with MRD negativity were 
33% for the Isa-Kd arm vs 15.4% for the Kd arm with a next-
generation sequencing of 10-5. For the combined patients 
who had a CR and MRD, it was 26.3% in the Isa-Kd arm vs 
12.2% in the Kd arm. The overall CR rate was 44.1% vs 28.67% 
[odds ratio, 2.09; 95% CI, 1.26-3.48]. These are outstanding 
responses for a relapsed/refractory trial like this, and I think 
that is part of why we are looking at it. There aren’t many 
other trials that have MRD rates comparable with these in 
the relapse setting. 

Of course, most patients did experience at least  
1 adverse event [AE], as you might expect. Most of these 
tended to be hematologic. AEs that led to discontinuation 
were a little bit less in the Isa-Kd arm. For the rate of cardiac 
failure greater than grade 3, isatuximab didn’t seem to 
change that risk at all. 

Most patients with these kinds of regimens do experience 
hematologic toxicity. The other thing that tends to happen 
with carfilzomib, particularly this biweekly schedule, is hyper-
tension, which, if you’ve used carfilzomib, you are aware that 
you should aggressively manage that. The bottom line for 
me, and I think what most people would probably do, is use 
carfilzomib once a week. In general, that tends to cut down 
on both the cytopenia and certainly on the hypertension and 
any other cardiac symptoms. 

How do the IKEMA data compare with those of other 
standard triplet regimens used in this setting? 
The CANDOR trial was a very comparable population. The 
median PFS was very respectable for the daratumumab/
carfilzomib/dexamethasone arm at 28.6 months and the 
Kd arm at 15.2 months [HR, 0.59]. They had very similar 
AEs in terms of that hematologic toxicity. Again, this was  
twice-a-week carfilzomib with IV daratumumab. 

There were a bit more fatalities and a higher rate of treat-
ment discontinuation.5 But this is certainly an active regimen, 
and I think the difference is in that 1q subgroup. I think that 
is probably something that we are going to be seeing more 
investigation into in the future. 
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Another proteasome inhibitor-based trial, the CASTOR 
trial, is a bit different than what we just looked at in the 
sense that everybody on this trial essentially was lenalid-
omide refractory. A lot of these patients had transplants. 

For the overall population, the median PFS was 
16.7 months in the daratumumab/bortezomib/dexa-
methasone arm vs 7.1 months in the bortezomib/
dexamethasone arm [HR, 0.31; 95% CI, 0.24-0.39;  
P < .0001]. 

Patients who had only 1 line of therapy do better than 
this usually. But the median PFS was around [17] months.6 
So, I think that this is also a reasonable regimen. CASTOR 
was written with twice-a-week bortezomib and daratu-
mumab every 3 weeks. I think most people would prob-
ably modify this in practice, and change this to once a 
week for both drugs. n
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See a spectrum
of results

Let LENVIMA® change the way you view treatment

in second-line advanced RCC

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

SELECTED SAFETY INFORMATION

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

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

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

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

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

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

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

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

everolimus

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Please see Brief Summary on the following pages.

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

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

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

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

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

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

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

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

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

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

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

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

Table 1: Recommended Dosage Modifications for LENVIMA for Adverse Reactions

Adverse Reaction Severitya Dosage Modifications  
for LENVIMA

Hypertension
Grade 3

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

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

Grade 4 •     Permanently discontinue.

Cardiac Dysfunction
Grade 3

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

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

Grade 4 •     Permanently discontinue.

Arterial Thromboembolic Event Any Grade •     Permanently discontinue.

Hepatotoxicity Grade 3 or 4

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

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

•     Permanently discontinue for  
hepatic failure.

Renal Failure or Impairment Grade 3 or 4

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

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

Proteinuria  2 g or greater proteinuria 
in 24 hours

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

•    Resume at a reduced dose.
•     Discontinue for nephrotic  

syndrome.

Gastrointestinal Perforation Any Grade •     Permanently discontinue.

Fistula Formation Grade 3 or 4 •     Permanently discontinue.

QT Prolongation
Greater than 500 ms or 

greater than 60 ms increase 
from baseline

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

•    Resume at a reduced dose.

Reversible Posterior 
Leukoencephalopathy 
Syndrome

Any Grade

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

discontinue depending on  
severity and persistence of  
neurologic symptoms.

Other Adverse Reactions

Persistent or intolerable
Grade 2 or 3 adverse reaction

Grade 4 laboratory abnormality

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

•    Resume at reduced dose.

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

Table 2:   Recommended Dosage Reductions of LENVIMA for Adverse Reactions

Indication First Dosage  
Reduction To

Second Dosage 
Reduction To

Third Dosage  
Reduction To

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

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

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

HCC

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

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

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

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

Gastrointestinal Perforation

Clinical Trials Experience Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials 
of another drug and may not reflect the rates observed in practice.
The data in the Warnings and Precautions reflect exposure to LENVIMA as a single agent in 261 patients 
with DTC (SELECT) and 476 patients with HCC (REFLECT), LENVIMA with pembrolizumab in 406 patients 
with endometrial carcinoma (Study 309), LENVIMA with everolimus in 62 patients with RCC (Study 205), and 
LENVIMA with pembrolizumab in 352 patients with RCC (CLEAR). Safety data obtained in 1823 patients with 
advanced solid tumors who received LENVIMA as a single agent across multiple clinical studies was used to 
further characterize the risks of serious adverse reactions. Among the 1823 patients who received LENVIMA 
as a single agent, the median age was 61 years (20 to 89 years), the dose range was 0.2 mg to 32 mg daily, 
and the median duration of exposure was 5.6 months.
The data below reflect exposure to LENVIMA in 1557 patients enrolled in randomized, active-controlled trials 
(REFLECT; Study 205; CLEAR; Study 309), or a randomized, placebo-controlled trial (SELECT). The median 
duration of exposure to LENVIMA across these five studies ranged from 6 to 16 months. The demographic 
and exposure data for each clinical trial population are described in the subsections below.
Differentiated Thyroid Cancer
The safety of LENVIMA was evaluated in SELECT, in which patients with radioactive iodine-refractory 
differentiated thyroid cancer were randomized (2:1) to LENVIMA (n=261) or placebo (n=131). The median 
treatment duration was 16.1 months for LENVIMA. Among 261 patients who received LENVIMA, median age 
was 64 years, 52% were females, 80% were White, 18% were Asian, and 2% were Black; and 4% were 
Hispanic/Latino. 

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

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

Adverse Reaction

LENVIMA 24 mg 
N=261

Placebo 
N=131

All Grades  
(%)

Grades 3-4 
(%)

All Grades 
(%)

Grades 3-4 
(%)

Vascular
Hypertensiona 73 44 16 4
Hypotension 9 2 2 0

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

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

Musculoskeletal and Connective Tissue
Arthralgia/myalgiaf 62 5 28 3

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

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

Renal and Urinary
Proteinuria 34 11 3 0

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

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

Psychiatric
Insomnia 12 0 3 0

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

Cardiac
Electrocardiogram QT prolonged 9 2 2 0

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

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

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

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

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

Hematology
Thrombocytopenia 2 0

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

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

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

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

S:7"

S:10"
T:7.75"

T:10.5"
B:8.75"

B:11.375"

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



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

Client Code
Client

Live
Overall Trim
Bleed

# of Colors

None
None

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

None

Colors
 Black

Fonts
None

Job info Fonts & ColorsImages 

Saved at

None

from US3LINM0DW7V2MD by

Printed At

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

Notes None

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

LENVIMA 20 mg in  
combination with  

Pembrolizumab 200 mg 
N=352

Sunitinib 50 mg  
N=340

Adverse Reactions All Grades
(%)

Grades 3-4 
(%)

All Grades
(%)

Grades 3-4 
(%)

General
Fatiguea 63 9 56 8

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

Musculoskeletal and connective tissue
Musculoskeletal paine 58 4 41 3

Endocrine
Hypothyroidismf 57 1 32 0

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

Metabolism
Decreased appetitei 41 4 31 1

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

Respiratory, thoracic, and mediastinal
Dysphonia 30 0 4 0

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

Investigations
Weight decreased 30 8 9 0

Hepatobiliary 
Hepatotoxicityn 25 9 21 5

Nervous system
Headache 23 1 16 1

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

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

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

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

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

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

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

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

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

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

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

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

LENVIMA 20 mg in 
combination with 

Pembrolizumab 200 mg

Sunitinib 50 mg

Laboratory Abnormalitya All Grades
%b

Grades 3-4
%b

All Grades
%b

Grade 3-4
%b

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

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

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

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

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

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

Adverse Reactions

LENVIMA 18 mg with 
Everolimus 5 mg 

N=62

Everolimus 10 mg 
N=50

Grade 1-4  
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

Endocrine
Hypothyroidism 24 0 2 0

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

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

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

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

Nervous System
Headache 19 2 10 2

Psychiatric
Insomnia 16 2 2 0
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Table 7:  Adverse Reactions Occurring in >15% of Patients in the LENVIMA with Everolimus Arm 
in Study 205 (RCC)

Adverse Reactions

LENVIMA 18 mg with 
Everolimus 5 mg 

N=62

Everolimus 10 mg 
N=50

Grade 1-4  
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

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

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

Skin and Subcutaneous Tissue
Rashg 35 0 40 0

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

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

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

hemoptysis, lip hemorrhage, renal hematoma, and scrotal hematocele

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

with Everolimus Arma,b in Study 205 (RCC)

Laboratory Abnormality
LENVIMA 18 mg with 

Everolimus 5 mg Everolimus 10 mg

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

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

Increased alanine
aminotransferase (ALT) 3 2

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

Hematology
Lymphopenia 10 20
Anemia 8 16
Thrombocytopenia 5 0

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

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

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

Adverse Reaction

LENVIMA 8 mg/12 mg
N=476

Sorafenib 800 mg
N=475

Grade 1-4  
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

Endocrine
Hypothyroidisma 21 0 3 0

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

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

Adverse Reaction

LENVIMA 8 mg/12 mg
N=476

Sorafenib 800 mg
N=475

Grade 1-4  
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

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

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

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

Musculoskeletal and Connective Tissue
Arthralgia/Myalgiag 31 1 20 2

Nervous System
Headache 10 1 8 0

Renal and Urinary
Proteinuriah 26 6 12 2

Respiratory, Thoracic and Mediastinal
Dysphonia 24 0.2 12 0

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

Rashi 14 0 24 2
Vascular

Hypertensionj 45 24 31 15
Hemorrhagic eventsk 23 4 15 4

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

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

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

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

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

Laboratory Abnormality Lenvatinib 
(%)

Sorafenib 
(%)

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

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

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

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

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

Study 309 (EC)

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

Pembrolizumab 200 mg 
N=342

Doxorubicin or Paclitaxel 
N=325

Adverse Reaction All Gradesa 
(%)

Grades 3-4 
(%)

All Gradesa 
(%)

Grades 3-4 
(%)

Endocrine
Hypothyroidismb 67 0.9 0.9 0

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

General
Fatiguee 58 11 54 6

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

Musculoskeletal and Connective Tissue
Musculoskeletal disordersi 53 5 27 0.6

Metabolism
Decreased appetitej 44 7 21 0

Investigations
Decreased weight 34 10 6 0.3

Renal and Urinary
Proteinuriak 29 6 3.4 0.3

Infections
Urinary tract infectionl 31 5 13 1.2

Nervous System
Headache 26 0.6 9 0.3

Respiratory, Thoracic and Mediastinal
Dysphonia 22 0 0.6 0

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

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

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

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

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

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

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

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

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

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

Pembrolizumab 200 mg 
N=342

Doxorubicin or 
Paclitaxel N=325

Laboratory Testb All Gradesc 
(%)

Grades 3-4 
(%)

All Gradesc 
(%)

Grades 3-4 
(%)

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

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

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

Pembrolizumab 200 mg 
N=342

Doxorubicin or 
Paclitaxel N=325

Laboratory Testb All Gradesc 
(%)

Grades 3-4 
(%)

All Gradesc 
(%)

Grades 3-4 
(%)

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

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

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

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

c  Graded per NCI CTCAE v4.03

Postmarketing Experience The following adverse reactions have been identified during post approval use 
of LENVIMA. Because these reactions are reported voluntarily from a population of uncertain size, it is not 
always possible to reliably estimate their frequency or establish a causal relationship to drug exposure.
Gastrointestinal: pancreatitis, increased amylase
General: impaired wound healing
Hepatobiliary: cholecystitis
Renal and Urinary: nephrotic syndrome
Vascular: arterial (including aortic) aneurysms, dissections, and rupture
DRUG INTERACTIONS
Drugs That Prolong the QT Interval LENVIMA has been reported to prolong the QT/QTc interval. Avoid 
coadministration of LENVIMA with medicinal products with a known potential to prolong the QT/QTc interval.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary 
Based on its mechanism of action and data from animal reproduction studies, LENVIMA can cause fetal harm 
when administered to a pregnant woman. In animal reproduction studies, oral administration of lenvatinib 
during organogenesis at doses below the recommended human doses resulted in embryotoxicity, fetotoxicity, 
and teratogenicity in rats and rabbits. There are no available human data informing the drug-associated risk. 
Advise pregnant women of the potential risk to a fetus. 
In the U.S. general population, the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
Data
Animal Data 
In an embryofetal development study, daily oral administration of lenvatinib mesylate at doses ≥0.3 mg/kg 
[approximately 0.14 times the recommended clinical dose of 24 mg based on body surface area (BSA)] to 
pregnant rats during organogenesis resulted in dose-related decreases in mean fetal body weight, delayed 
fetal ossifications, and dose-related increases in fetal external (parietal edema and tail abnormalities), 
visceral, and skeletal anomalies. Greater than 80% postimplantation loss was observed at 1.0 mg/kg/day 
(approximately 0.5 times the recommended clinical dose of 24 mg based on BSA).
Daily oral administration of lenvatinib mesylate to pregnant rabbits during organogenesis resulted in fetal 
external (short tail), visceral (retroesophageal subclavian artery), and skeletal anomalies at doses greater than 
or equal to 0.03 mg/kg (approximately 0.03 times the recommended clinical dose of 24 mg based on BSA). At 
the 0.03 mg/kg dose, increased post-implantation loss, including 1 fetal death, was also observed. Lenvatinib 
was abortifacient in rabbits, resulting in late abortions in approximately one-third of the rabbits treated at a 
dose level of 0.5 mg/kg/day (approximately 0.5 times the recommended clinical dose of 24 mg based on BSA).
Lactation
Risk Summary 
It is not known whether LENVIMA is present in human milk; however, lenvatinib and its metabolites are 
excreted in rat milk at concentrations higher than those in maternal plasma. Because of the potential for 
serious adverse reactions in breastfed infants, advise women to discontinue breastfeeding during treatment 
with LENVIMA and for at least 1 week after the last dose.
Data
Animal Data 
Following administration of radiolabeled lenvatinib to lactating Sprague Dawley rats, lenvatinib-related 
radioactivity was approximately 2 times higher [based on area under the curve (AUC)] in milk compared to 
maternal plasma.
Females and Males of Reproductive Potential
Pregnancy Testing 
Verify the pregnancy status of females of reproductive potential prior to initiating LENVIMA.
Contraception 
Based on its mechanism of action, LENVIMA can cause fetal harm when administered to a pregnant woman. 
Females 
Advise females of reproductive potential to use effective contraception during treatment with LENVIMA and 
for at least 30 days after the last dose.
Infertility 
LENVIMA may impair fertility in males and females of reproductive potential. 
Pediatric Use The safety and effectiveness of LENVIMA in pediatric patients have not been established.
Juvenile Animal Data 
Daily oral administration of lenvatinib mesylate to juvenile rats for 8 weeks starting on postnatal day 21 
(approximately equal to a human pediatric age of 2 years) resulted in growth retardation (decreased body 
weight gain, decreased food consumption, and decreases in the width and/or length of the femur and tibia) 
and secondary delays in physical development and reproductive organ immaturity at doses greater than or 
equal to 2 mg/kg (approximately 1.2 to 5 times the human exposure based on AUC at the recommended 
clinical dose of 24 mg). Decreased length of the femur and tibia persisted following 4 weeks of recovery.  
In general, the toxicologic profile of lenvatinib was similar between juvenile and adult rats, though toxicities 
including broken teeth at all dose levels and mortality at the 10 mg/kg/day dose level (attributed to primary 
duodenal lesions) occurred at earlier treatment time-points in juvenile rats.

(continued)
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Geriatric Use Of the 261 patients with differentiated thyroid cancer (DTC) who received LENVIMA in 
SELECT, 45% were ≥65 years of age and 11% were ≥75 years of age. No overall differences in safety or 
effectiveness were observed between these subjects and younger subjects.
Of the 352 patients with renal cell carcinoma (RCC) who received LENVIMA with pembrolizumab in CLEAR, 
45% were ≥65 years of age and 13% were ≥75 years of age. No overall differences in safety or effectiveness 
were observed between these elderly patients and younger patients.
Of the 62 patients with RCC who received LENVIMA with everolimus in Study 205, 36% were ≥65 years of 
age. Conclusions are limited due to the small sample size, but there appeared to be no overall differences in 
safety or effectiveness between these subjects and younger subjects.
Of the 476 patients with hepatocellular carcinoma (HCC) who received LENVIMA in REFLECT, 44% were 
≥65 years of age and 12% were ≥75 years of age. No overall differences in safety or effectiveness were 
observed between patients ≥65 and younger subjects. Patients ≥75 years of age showed reduced tolerability 
to LENVIMA.
Renal Impairment No dose adjustment is recommended for patients with mild (CLcr 60-89 mL/min) or 
moderate (CLcr 30-59 mL/min) renal impairment. Lenvatinib concentrations may increase in patients with 
DTC, RCC, and endometrial carcinoma and severe (CLcr 15-29 mL/min) renal impairment. Reduce the dose for 
patients with DTC, RCC, and endometrial carcinoma and severe renal impairment. There is no recommended 
dose of LENVIMA for patients with HCC and severe renal impairment. LENVIMA has not been studied in 
patients with end stage renal disease. 
Hepatic Impairment No dose adjustment is recommended for patients with HCC and mild hepatic impairment 
(Child-Pugh A). There is no recommended dose for patients with HCC with moderate or severe hepatic 
impairment. 
No dose adjustment is recommended for patients with DTC, RCC, and endometrial carcinoma and mild or 
moderate hepatic impairment (Child-Pugh A or B). Lenvatinib concentrations may increase in patients with DTC, 
RCC, and endometrial carcinoma and severe hepatic impairment (Child-Pugh C). Reduce the dose for patients 
with DTC, RCC, and endometrial carcinoma and severe hepatic impairment.
OVERDOSAGE
Due to the high plasma protein binding, lenvatinib is not expected to be dialyzable. Death due to multiorgan 
dysfunction occurred in a patient who received a single dose of LENVIMA 120 mg orally.

LENVIMA® is a registered trademark of Eisai R&D Management Co., Ltd. and is licensed to Eisai Inc.
© 2021 Eisai Inc.  All rights reserved.  Printed in USA/September 2021  LENV-US6519
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KOMROKJI: How do you work with your 
pathologist? It’s a different setting in 
academia vs [the] community [setting]. 
How do you work on making the diag-
nosis? Is it all done by pathology, or [do] 
you put things together?

NAKKA: I use the hematopathologist 
for this. You have to put the clinical 
picture and pathology together to make 
the diagnosis. But with my clinical prac-
tice being oncology, I don’t feel comfort-
able or don’t have the time to look [at] 
the pathology, so I use them a lot.

KOMROKJI: That’s the case in most 
places; we rely heavily on the hemato-
pathology. It is the same here at Moffitt 

[Cancer Center]. In our [center], the 
records are different; the cytogenetic 
[results] come alone, the molecular 
results come alone, [and] we have to 
put them together. But in many places 
the hematopathologists put all those 
things together for you. Are there any 
challenges that you face with the myelo-
fibrosis diagnosis?

YELLU: I’m from Florida Cancer 
Specialists. When we do an in-house 
bone marrow biopsy, we usually have 
a hematopathologist do the diagnosis 
and the cytogenetic studies and what-
ever is necessary. But if it goes outside 
the facility, some of them are read 
by pathologists, and they may have a 

Roundtable Discussion:  
Komrokji Evaluates Pathology,  
Risk Assessment, and Therapy  
for Myelofibrosis

A 68-year-old woman presented to her physician with symptoms of fatigue 
and abdominal pain lasting 4 months. She also reported increased bruising 
and unexplained weight loss. Her spleen was palpable 8 cm below the left 
costal margin. Genetic testing results showed a JAK2 V617F mutation. 
Bone marrow biopsy results showed megakaryocyte proliferation and 
atypia with evidence of reticulin fibrosis, and blood smear results revealed 
leukoerythroblastosis.

DISCUSSION QUESTIONS
• In your practice, do you rely on hematopathology to make a diagnosis, 

and/or do you use diagnostic criteria for myelofibrosis?
 ◦ What challenges do you face in making a diagnosis?

CASE SUMMARYRami Komrokji, MD 
(Moderator)

Vice Chair, Department of Malignant 
Hematology 

Head of the Leukemia and MDS 
Section

Moffitt Cancer Center
Tampa, FL

PARTICIPANT LIST  
(in speaking order)

Sushma Nakka, MD
Mahender Yellu, MD
Deborah Glick, MD
Sumithra Vattigunta-Gopal, MD
Simon Vinarsky, MD

Event region: Florida and Georgia
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Laboratory results Values

Red blood cells 3.40 × 1012/L

Hemoglobin 9.1 g/dL

Hematocrit 36%

Mean corpuscular volume 94 fL

White blood cells 32 × 109/L

Platelets 450 × 109/L

Peripheral blood blasts 2%
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morphological diagnosis, but we need to request [additional] 
work-up if there is suspicion for myelofibrosis.

KOMROKJI: Your [hematopathologist] does a good job 
in putting things together. The concordance in reviewing 
the bone marrow [biopsy results] is very high. Sometimes 
we have a little discordance in reviewing the molecular 
[results]; the thresholds to call mutations are a little 
different. But your [hematopathologist] does a good job 
putting all the elements together. Sometimes we try not 
to repeat the bone marrow [biopsy] here; we request the 
slides and review them, and the concordance is high.

Once you establish diagnosis, do you use any risk assess-
ment tool in real life? I know this is challenging. I spent 
time in the clinic, calculating all those risk models for 
the patients. How do you assess the risk of the disease? 
Do you calculate any of those [models], or is it [based 
on your] experience and knowing what is good and bad 
and not following a formal risk assessment? Does the 
hematopathologist include risk assessment? I know [for 
myelodysplastic syndrome] they do sometimes; they include 
the Revised International Prognostic Scoring System 
[IPSS-R assessment]. Do you get this information from the 
hematopathologist?

YELLU: Usually we don’t.

NAKKA: I don’t.

GLICK: No.

KOMROKJI: I noticed that more IPSS-R [assessments] 
are calculated, but the myelofibrosis [risk assessments] 
are not, usually.

POLLING QUESTION

What risk assessment do you use most often?

DIPSS, Dynamic International Prognostic Scoring System; IPSS, International 
Prognostic Scoring System; MIPSS70, Mutation-Enhanced International 
Prognostic Scoring System in Adults 70 and Younger; 

n IPSS/DIPSS 34% (4)

n MIPSS70/MIPSS70-plus  
     version 2.0 

33% (4)

n DIPSS-plus 25% (3)

n I do not use a formal risk 
     assessment tool 

8% (1)

n Other 0% (0)

 Total votes: 12

KOMROKJI: I see that some [participants] use the clinical 
[assessments]: IPSS/DIPSS [Dynamic International Prognostic 

Scoring System], DIPSS-plus. One-third are using the 
[Mutation-Enhanced International Prognostic Scoring System 
(MIPSS70)]. I usually do a combination…it’s impossible to 
memorize those, so at least the MIPSS70 and MIPSS70-plus 
are online. You can calculate quickly. Some physicians rely 
more heavily on the clinical ones like the IPSS and DIPSS, 
and some physicians use the molecular ones.

Given the multiple risk assessment tools for 
myelofibrosis, how do you choose among them?

DISCUSSION QUESTION

KOMROKJI: Which [tools] do you use? How practical is 
this in practice? Once you do the evaluation, what do you 
think is the percentage of patients [at] higher risk in your 
practice? Maybe somebody can walk me through that. Is 
this practical in busy practices? How do you assess the 
risk of the disease?

VATTIGUNTA-GOPAL: I basically follow the criteria, look 
at the guidelines, and try to assess where the patient falls 
in low-, intermediate-, or high-risk disease. [If a patient 
has] high-risk [disease], that’s when we send the patient 
to [academic centers] for your opinion. We try to put the 
patients in risk stratification, see where they fall, and follow 
the guidelines. That’s what I do in my practice, because it’s 
not a lot of patients we see on an everyday basis.

KOMROKJI: Do [you] use the National Comprehensive 
Cancer Network [NCCN] guidelines?1 Is that the most 
common [thing] to [use]?

VATTIGUNTA-GOPAL: Yes, I try to use the NCCN guide-
lines first, but I also use UpToDate, which we can look 
at simultaneously because it’s built into OncoEMR. That 
helps us have up-to-date guidelines of what’s going on with 
myeloproliferative diseases. 

• In your practice, what is the trigger to initiate 
therapy for a patient with myelofibrosis?

 ◦ What is the timing to start JAK inhibitor 
therapy, and how do you choose?

 ◦ How does the nature and burden of symptoms 
influence your decision to initiate JAK  
inhibitor therapy?

• How important is it to initiate therapy early?
• When do you consider clinical trial enrollment?

DISCUSSION QUESTIONS
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KOMROKJI: How do you start treatment? Do you think there 
is a role for early initiation of treatment for patients?

VINARSKY: Most of us will start treatment early, because 
most patients with myelofibrosis, unless they are [at very] 
low risk, tend to [be] symptomatic rather quickly, with early 
satiety, left quadrant pain, and such. Once you have a hemo-
globin level dropping to less than 11 g/dL or 10 g/dL and a 
platelet count dropping to less than 100 × 109/L, you have 
every justification to start treatment. If you have high-risk 
disease, you’re obligated to do something, because then 
you’re trying to prevent transformation to AML [acute myeloid 
leukemia]. But generally, it’s a combination of following blood 
counts, symptoms correlating to splenomegaly, and other 
typical symptoms related to myelofibrosis, such as aqua-
genic pruritis, aches and pains, and other things like this—
[symptoms of the] inflammatory cytokine–mediated process.

KOMROKJI: I think the risk of disease is probably the only 
thing we [consider when] thinking of stem cell transplant 
[SCT] for those patients. But it’s symptom driven, as you said, 
mediated by the inflammatory changes. I think of patients in 
2 categories: the ones who have constitutional symptoms—
splenomegaly-driven symptoms mostly—and [those with] 
cytopenia. Nowadays, they even describe different molec-
ular and [phenotypic profiles] of those patients. So you have 
a group who are predominantly symptomatic, with profound 
fatigue, [discordance] from blood counts, [and] big spleens, 
and you have a group who [have cytopenia]. 

The toughest [situation] is when you have a low blood count 
in somebody who’s symptomatic, but your point is well taken. 
For many of those patients, because of the burden of the 
disease, the decision to start the treatment is not just based 
on the disease risk. Many of the patients in the lower-risk 
category would require treatment. The presence of symptoms 
puts them automatically in the intermediate-1–risk cate-
gory, [although] they are still in the lower-risk category, and 
that’s the number 1 indication to treat. Unfortunately, other 

than SCT, many of the options we have indirectly [affect] the 
survival for those patients, but they don’t necessarily change 
the natural history of the disease for those patients.

VINARSKY: Do you have a small percentage of patients in 
your practice with low-risk features that you may choose 
to observe under certain circumstances, or [do you] 
usually start treatment by default?

KOMROKJI: That’s an excellent question. We do [the former]. 
It’s a small number. It’s probably 10% to 20%. They tend to be 
younger, with completely normal blood counts, and they are 
asymptomatic. The risk of SCT outweighs the benefit for those 
patients, so we observe them. If we have trials [available, we] 
see [whether] we can alter the natural history [of the disease]. 
Sometimes that’s where, if I’m going to use interferon in myelo-
fibrosis, I will do it to try to change the natural history. But it’s a 
very small number of patients. We have been trying to look at 
whether we can [better identify] those [patients who should be 
observed]. [For example, we will look at whether] patients had 
more or less than 3 years of treatment without progression.

Going back to our patient, she meets [the criteria for a] 
diagnosis of primary myelofibrosis. She does have some 
higher-risk features like anemia, [peripheral blood] blasts, 
and leukocytosis.

POLLING QUESTION

What would be your next step for this patient?

SCT, stem cell transplant.

n Initiate ruxolitinib ± refer  
     for SCT 

79% (11)

n Refer for SCT 21% (3)

n Initiate fedratinib ± refer for SCT 0% (0)

n Initiate pacritinib ± refer for SCT 0% (0)

n Observation 0% (0)

n Other 0% (0)

 Total votes: 14

In a European Society for Blood and Marrow Transplantation retrospective registry study 
of 551 patients with myelofibrosis who received hematopoietic stem cell transplant,  
277 received ruxolitinib prior to transplant.2 The median spleen size was 12 cm in patients 
when they started ruxolitinib (Jakafi) and 10 cm at transplant. In patients who had a 
spleen response to ruxolitinib, the rate of graft failure was 6% compared with 15% in 
those who had no response or lost response. Patients who did not receive ruxolitinib had 
a smaller median spleen size of 8 cm, and their graft failure rate was 7%.

FROM THE DATA
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KOMROKJI: How would you treat this patient? [I think it 
is reasonable to] start ruxolitinib [Jakafi] and refer to SCT 
or to go [directly] to SCT. Most of the time, if patients are 
symptomatic, the SCT is going to take some time, and 
it’s probably reasonable to start ruxolitinib. In the past, 
if patients [experienced debilitation] from the symptoms 
of the disease, we could not [perform an SCT for] those 
patients because of their poor performance [status]. 

We can start JAK2 inhibitors [first] and then take them 
to SCT. I think everybody is very familiar with ruxolitinib 
now. We’ve had it for many years. In the past few years, 
we’ve had 2 new drugs: fedratinib [Inrebic] and pacritinib 
[Vonjo]. And there will probably be a third one coming: 
momelotinib. So we’ll have 4 JAK2 inhibitors approved for 
patients with myelofibrosis.

I think both approaches [ruxolitinib plus SCT or SCT 
alone] are reasonable. If the patient is not very symptom-
atic and the SCT is ready, we could make the argument to 
take them to SCT directly. But if the SCT is going to take 
some time and this patient is symptomatic with fatigue 
and abdominal pain, I think treating with ruxolitinib 
and going to SCT is reasonable. There were retrospec-
tive studies that showed if patients were on ruxolitinib 
prior to SCT and had some spleen reduction and symp-
tom improvement, they did better with SCT, probably 
because of better performance [status] and engraftment 
[From the Data2].

• How do you monitor therapy in this patient  
(eg, splenomegaly)?

• What is the importance of controlling symptoms?

DISCUSSION QUESTIONS

KOMROKJI: In practice, what has been your observation? 
How do you monitor both response to treatment and the 
adverse events [AEs] for those patients?

NAKKA: Basically, you look at control of symptoms 
such as early satiety and weight gain. I usually do a 

baseline ultrasound, and maybe 3 months into [treat-
ment] I do another ultrasound to check whether the 
splenomegaly has improved. And I do follow-up ultra-
sounds as needed.

KOMROKJI: That’s very reasonable. Sometimes I just go 
by exam. I think the timing you suggest is very reason-
able as well: [to do an ultrasound] at 3 or 4 months when 
you’re going to expect some spleen response. Symptoms 
like itching and drenching night sweats probably go away 
within a couple of weeks. In terms of the cytopenia, the 
nadir is going to be around week 8, so it’s reasonable to 
bring those patients [in] more frequently at the begin-
ning. Once you get to the third or fourth month, you have 
a good sense of the AEs, and you can space their appoint-
ments [out] a little more. One thing we [have found is] 
that if those patients get sick and get hospitalized, they 
ideally should not stop the JAK2 inhibitors, because they 
get cytokine rebound quickly. For example, if a patient is 
admitted for pneumonia and they’re on JAK2 inhibitors 
[and] can take the medication, they should. When patients 
get sick and are intubated, they cannot take medications, 
so we [use] bridge [therapy] with steroids. In the setting 
of an acute infection with cytokine storm, patients can get 
sick, and if we are stopping those medications, particularly 
ruxolitinib, we taper those off. We don’t stop them imme-
diately, particularly if the patient had some response. n
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Most of the time, if patients are symptomatic, the SCT is 
going to take some time, and it’s probably reasonable to 
start ruxolitinib.... We can start JAK2 inhibitors [first] and 
then take them to SCT.”

—RAMI KOMROKJI ,  MD 
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dMMR Recurrent or Advanced  
Endometrial Cancer
ILLUMINATED
INDICATION
JEMPERLI is indicated for the treatment of adult patients with mismatch 
repair deficient (dMMR) recurrent or advanced endometrial cancer (EC), as 
determined by an FDA-approved test, that has progressed on or following 
prior treatment with a platinum-containing regimen.
This indication is approved under accelerated approval based on tumor 
response rate and durability of response. Continued approval for this 
indication may be contingent upon verification and description 
of clinical benefit in a confirmatory trial(s).

Learn more about JEMPERLI at JEMPERLIHCP.COM 

IMPORTANT SAFETY INFORMATION
Severe and Fatal Immune-Mediated Adverse Reactions 
•  Immune-mediated adverse reactions, which can be severe 

or fatal, can occur in any organ system or tissue and can 
occur at any time during or after treatment with a PD-1/PD-L1– 
blocking antibody, including JEMPERLI. 

•  Monitor closely for signs and symptoms of immune-
mediated adverse reactions. Evaluate liver enzymes, 
creatinine, and thyroid function tests at baseline and 
periodically during treatment. For suspected immune-
mediated adverse reactions, initiate appropriate workup to 
exclude alternative etiologies, including infection. Institute 
medical management promptly, including specialty 
consultation as appropriate. 

•  Based on the severity of the adverse reaction, withhold or  
permanently discontinue JEMPERLI. In general, if JEMPERLI  
requires interruption or discontinuation, administer systemic  
corticosteroids (1 to 2 mg/kg/day prednisone or equivalent)  
until improvement to ≤Grade 1. 
Upon improvement to ≤Grade 1, initiate corticosteroid 
taper and continue to taper over at least 1 month. Consider 
administration of other systemic immunosuppressants in 
patients whose immune-mediated adverse reaction is not 
controlled with corticosteroids.

Immune-Mediated Pneumonitis
•  JEMPERLI can cause immune-mediated pneumonitis, which 

can be fatal. In patients treated with other PD-1/PD-L1– 
blocking antibodies, the incidence of pneumonitis is higher 
in patients who have received prior thoracic radiation. 
Pneumonitis occurred in 1.4% (7/515) of patients, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis.

Immune-Mediated Colitis
•  Colitis occurred in 1.4% (7/515) of patients, including 

Grade 2 (0.8%) and Grade 3 (0.6%) adverse reactions. 
Cytomegalovirus infection/reactivation have occurred in 
patients with corticosteroid-refractory immune-mediated 
colitis. In such cases, consider repeating infectious workup 
to exclude alternative etiologies.  

Immune-Mediated Hepatitis
•   JEMPERLI can cause immune-mediated hepatitis, which 

can be fatal. Grade 3 hepatitis occurred in 0.2% (1/515) of 
patients. 

Immune-Mediated Endocrinopathies 
  •  Adrenal Insufficiency  

○  Adrenal insufficiency occurred in 1.4% (7/515) of patients, 
including Grade 2 (0.8%) and Grade 3 (0.6%). For Grade 2 
or higher adrenal insufficiency, initiate symptomatic 
treatment per institutional guidelines, including  
hormone replacement as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending on severity. 

 •   Hypophysitis 
○  JEMPERLI can cause immune-mediated hypophysitis. 

Initiate hormone replacement as clinically indicated. 
Withhold or permanently discontinue JEMPERLI  
depending on severity.

•  Thyroid Disorders 
○  Thyroiditis occurred in 0.4% (2/515) of patients; both 

were Grade 2. Hypothyroidism occurred in 7.2% (37/515) 
of patients, all of which were Grade 2. Hyperthyroidism 
occurred in 1.9% (10/515) of patients, including Grade 2 
(1.7%) and Grade 3 (0.2%). Initiate hormone replacement 
or medical management of hyperthyroidism as clinically 
indicated. Withhold or permanently discontinue JEMPERLI 
depending on severity.

•  Type 1 Diabetes Mellitus, Which Can Present with Diabetic 
Ketoacidosis  
○  JEMPERLI can cause type 1 diabetes mellitus, which can  

present with diabetic ketoacidosis. Monitor patients for  
hyperglycemia or other signs and symptoms of diabetes. 
Initiate treatment with insulin as clinically indicated. 
Withhold or permanently discontinue JEMPERLI depending  
on severity.

Immune-Mediated Nephritis with Renal Dysfunction
•  JEMPERLI can cause immune-mediated nephritis, which can 

be fatal. Nephritis occurred in 0.4% (2/515) of patients; both 
were Grade 2.     

Immune-Mediated Dermatologic Adverse Reactions
•  JEMPERLI can cause immune-mediated rash or dermatitis. 

Bullous and exfoliative dermatitis, including Stevens-Johnson 
syndrome (SJS), toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms (DRESS), 
have occurred with PD-1/PD-L1–blocking antibodies. 
Topical emollients and/or topical corticosteroids may be 
adequate to treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue JEMPERLI 
depending on severity.  

JEMPERLI has demonstrated clinically meaningful efficacy1,2

•  In the primary analysis, the median duration of response was not reached with a median follow-up 
time of 14.1 months.1†

•  The updated analysis showed a median duration of response of 34.7 months with a median 
follow-up of 20.4 months2‡

The efficacy of JEMPERLI was investigated in a global, multicenter, multiple cohort, open-label study of  
71 patients with recurrent or advanced dMMR endometrial cancer who had progressed on or after treatment 
with a platinum-containing regimen. Patients received JEMPERLI 500 mg via intravenous infusion every  
3 weeks for 4 doses followed by 1000 mg every 6 weeks until disease progression or unacceptable toxicity. 
An updated efficacy analysis for JEMPERLI included 103 patients using the same study criteria.1

JEMPERLI has an established safety profile1,2

•  4.8% of patients permanently discontinued treatment due to adverse reactions
•  The most common adverse reactions (≥20%) were fatigue/asthenia, nausea, diarrhea, anemia,  

and constipation
• Safety data from the updated analysis were consistent with the established safety profile
CI=confidence interval; ORR=overall response rate.

†As measured from time of first response.1

‡Median follow-up time is a post hoc analysis of time since initial response.2
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Other Immune-Mediated Adverse Reactions
•  The following clinically significant immune-mediated adverse  

reactions occurred in <1% of the 515 patients treated with 
JEMPERLI or were reported with the use of other  
PD-1/PD-L1–blocking antibodies. Severe or fatal cases  
have been reported for some of these adverse reactions. 
○  Nervous System: Meningitis, encephalitis, myelitis and 

demyelination, myasthenic syndrome/myasthenia gravis, 
Guillain-Barre syndrome, nerve paresis, autoimmune 
neuropathy

  ○ Cardiac/Vascular: Myocarditis, pericarditis, vasculitis 
  ○   Ocular: Uveitis, iritis, other ocular inflammatory toxicities. 

Some cases can be associated with retinal detachment. 
Various grades of visual impairment to include blindness 
can occur  

  ○  Gastrointestinal: Pancreatitis, including increases in serum  
amylase and lipase levels, gastritis, duodenitis

  ○  Musculoskeletal and Connective Tissue: Myositis/
polymyositis, rhabdomyolysis and associated sequelae 
including renal failure, arthritis, polymyalgia rheumatica

  ○ Endocrine: Hypoparathyroidism
  ○  Other (Hematologic/Immune): Autoimmune 

hemolytic anemia, aplastic anemia, hemophagocytic 
lymphohistiocytosis, systemic inflammatory response 
syndrome, histiocytic necrotizing lymphadenitis (Kikuchi 
lymphadenitis), sarcoidosis, immune thrombocytopenia, 
solid organ transplant rejection 

Infusion-Related Reactions
•   Severe or life-threatening infusion-related reactions have 

been reported with PD-1/PD-L1–blocking antibodies. Severe  
infusion-related reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. Monitor patients for signs 
and symptoms of infusion-related reactions. Interrupt 
or slow the rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction.

Complications of Allogeneic HSCT
•  Fatal and other serious complications can occur in 

patients who receive allogeneic hematopoietic stem cell 
transplantation (HSCT) before or after treatment with a 
PD-1/PD-L1–blocking antibody, which may occur despite 
intervening therapy. Monitor patients closely for transplant-
related complications and intervene promptly. 

Embryo-Fetal Toxicity and Lactation
•  Based on its mechanism of action, JEMPERLI can cause 

fetal harm. Advise pregnant women of the potential risk 
to a fetus. Advise females of reproductive potential to use 
effective contraception during treatment with JEMPERLI and 
for 4 months after their last dose. Because of the potential 
for serious adverse reactions from JEMPERLI in a breastfed 
child, advise women not to breastfeed during treatment with 
JEMPERLI and for 4 months after their last dose.   

Common Adverse Reactions
The most common adverse reactions (≥20%) in patients with  
dMMR EC were fatigue/asthenia, nausea, diarrhea, anemia,  
and constipation. The most common Grade 3 or 4 laboratory 
abnormalities (≥2%) were decreased lymphocytes, decreased  
sodium, decreased leukocytes, decreased albumin, increased  
creatinine, increased alkaline phosphatase, and increased 
alanine aminotransferase.

Please see Brief Summary of full Prescribing Information on 
the following pages.

References: 
1. JEMPERLI. Prescribing Information. GlaxoSmithKline; 2022.  
2. Data on file, GlaxoSmithKline.
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dMMR Recurrent or Advanced  
Endometrial Cancer
ILLUMINATED
INDICATION
JEMPERLI is indicated for the treatment of adult patients with mismatch 
repair deficient (dMMR) recurrent or advanced endometrial cancer (EC), as 
determined by an FDA-approved test, that has progressed on or following 
prior treatment with a platinum-containing regimen.
This indication is approved under accelerated approval based on tumor 
response rate and durability of response. Continued approval for this 
indication may be contingent upon verification and description 
of clinical benefit in a confirmatory trial(s).

Learn more about JEMPERLI at JEMPERLIHCP.COM 

IMPORTANT SAFETY INFORMATION
Severe and Fatal Immune-Mediated Adverse Reactions 
•  Immune-mediated adverse reactions, which can be severe 

or fatal, can occur in any organ system or tissue and can 
occur at any time during or after treatment with a PD-1/PD-L1– 
blocking antibody, including JEMPERLI. 

•  Monitor closely for signs and symptoms of immune-
mediated adverse reactions. Evaluate liver enzymes, 
creatinine, and thyroid function tests at baseline and 
periodically during treatment. For suspected immune-
mediated adverse reactions, initiate appropriate workup to 
exclude alternative etiologies, including infection. Institute 
medical management promptly, including specialty 
consultation as appropriate. 

•  Based on the severity of the adverse reaction, withhold or  
permanently discontinue JEMPERLI. In general, if JEMPERLI  
requires interruption or discontinuation, administer systemic  
corticosteroids (1 to 2 mg/kg/day prednisone or equivalent)  
until improvement to ≤Grade 1. 
Upon improvement to ≤Grade 1, initiate corticosteroid 
taper and continue to taper over at least 1 month. Consider 
administration of other systemic immunosuppressants in 
patients whose immune-mediated adverse reaction is not 
controlled with corticosteroids.

Immune-Mediated Pneumonitis
•  JEMPERLI can cause immune-mediated pneumonitis, which 

can be fatal. In patients treated with other PD-1/PD-L1– 
blocking antibodies, the incidence of pneumonitis is higher 
in patients who have received prior thoracic radiation. 
Pneumonitis occurred in 1.4% (7/515) of patients, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis.

Immune-Mediated Colitis
•  Colitis occurred in 1.4% (7/515) of patients, including 

Grade 2 (0.8%) and Grade 3 (0.6%) adverse reactions. 
Cytomegalovirus infection/reactivation have occurred in 
patients with corticosteroid-refractory immune-mediated 
colitis. In such cases, consider repeating infectious workup 
to exclude alternative etiologies.  

Immune-Mediated Hepatitis
•   JEMPERLI can cause immune-mediated hepatitis, which 

can be fatal. Grade 3 hepatitis occurred in 0.2% (1/515) of 
patients. 

Immune-Mediated Endocrinopathies 
  •  Adrenal Insufficiency  

○  Adrenal insufficiency occurred in 1.4% (7/515) of patients, 
including Grade 2 (0.8%) and Grade 3 (0.6%). For Grade 2 
or higher adrenal insufficiency, initiate symptomatic 
treatment per institutional guidelines, including  
hormone replacement as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending on severity. 

 •   Hypophysitis 
○  JEMPERLI can cause immune-mediated hypophysitis. 

Initiate hormone replacement as clinically indicated. 
Withhold or permanently discontinue JEMPERLI  
depending on severity.

•  Thyroid Disorders 
○  Thyroiditis occurred in 0.4% (2/515) of patients; both 

were Grade 2. Hypothyroidism occurred in 7.2% (37/515) 
of patients, all of which were Grade 2. Hyperthyroidism 
occurred in 1.9% (10/515) of patients, including Grade 2 
(1.7%) and Grade 3 (0.2%). Initiate hormone replacement 
or medical management of hyperthyroidism as clinically 
indicated. Withhold or permanently discontinue JEMPERLI 
depending on severity.

•  Type 1 Diabetes Mellitus, Which Can Present with Diabetic 
Ketoacidosis  
○  JEMPERLI can cause type 1 diabetes mellitus, which can  

present with diabetic ketoacidosis. Monitor patients for  
hyperglycemia or other signs and symptoms of diabetes. 
Initiate treatment with insulin as clinically indicated. 
Withhold or permanently discontinue JEMPERLI depending  
on severity.

Immune-Mediated Nephritis with Renal Dysfunction
•  JEMPERLI can cause immune-mediated nephritis, which can 

be fatal. Nephritis occurred in 0.4% (2/515) of patients; both 
were Grade 2.     

Immune-Mediated Dermatologic Adverse Reactions
•  JEMPERLI can cause immune-mediated rash or dermatitis. 

Bullous and exfoliative dermatitis, including Stevens-Johnson 
syndrome (SJS), toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms (DRESS), 
have occurred with PD-1/PD-L1–blocking antibodies. 
Topical emollients and/or topical corticosteroids may be 
adequate to treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue JEMPERLI 
depending on severity.  

JEMPERLI has demonstrated clinically meaningful efficacy1,2

•  In the primary analysis, the median duration of response was not reached with a median follow-up 
time of 14.1 months.1†

•  The updated analysis showed a median duration of response of 34.7 months with a median 
follow-up of 20.4 months2‡

The efficacy of JEMPERLI was investigated in a global, multicenter, multiple cohort, open-label study of  
71 patients with recurrent or advanced dMMR endometrial cancer who had progressed on or after treatment 
with a platinum-containing regimen. Patients received JEMPERLI 500 mg via intravenous infusion every  
3 weeks for 4 doses followed by 1000 mg every 6 weeks until disease progression or unacceptable toxicity. 
An updated efficacy analysis for JEMPERLI included 103 patients using the same study criteria.1

JEMPERLI has an established safety profile1,2

•  4.8% of patients permanently discontinued treatment due to adverse reactions
•  The most common adverse reactions (≥20%) were fatigue/asthenia, nausea, diarrhea, anemia,  

and constipation
• Safety data from the updated analysis were consistent with the established safety profile
CI=confidence interval; ORR=overall response rate.

†As measured from time of first response.1

‡Median follow-up time is a post hoc analysis of time since initial response.2
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Other Immune-Mediated Adverse Reactions
•  The following clinically significant immune-mediated adverse  

reactions occurred in <1% of the 515 patients treated with 
JEMPERLI or were reported with the use of other  
PD-1/PD-L1–blocking antibodies. Severe or fatal cases  
have been reported for some of these adverse reactions. 
○  Nervous System: Meningitis, encephalitis, myelitis and 

demyelination, myasthenic syndrome/myasthenia gravis, 
Guillain-Barre syndrome, nerve paresis, autoimmune 
neuropathy

  ○ Cardiac/Vascular: Myocarditis, pericarditis, vasculitis 
  ○   Ocular: Uveitis, iritis, other ocular inflammatory toxicities. 

Some cases can be associated with retinal detachment. 
Various grades of visual impairment to include blindness 
can occur  

  ○  Gastrointestinal: Pancreatitis, including increases in serum  
amylase and lipase levels, gastritis, duodenitis

  ○  Musculoskeletal and Connective Tissue: Myositis/
polymyositis, rhabdomyolysis and associated sequelae 
including renal failure, arthritis, polymyalgia rheumatica

  ○ Endocrine: Hypoparathyroidism
  ○  Other (Hematologic/Immune): Autoimmune 

hemolytic anemia, aplastic anemia, hemophagocytic 
lymphohistiocytosis, systemic inflammatory response 
syndrome, histiocytic necrotizing lymphadenitis (Kikuchi 
lymphadenitis), sarcoidosis, immune thrombocytopenia, 
solid organ transplant rejection 

Infusion-Related Reactions
•   Severe or life-threatening infusion-related reactions have 

been reported with PD-1/PD-L1–blocking antibodies. Severe  
infusion-related reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. Monitor patients for signs 
and symptoms of infusion-related reactions. Interrupt 
or slow the rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction.

Complications of Allogeneic HSCT
•  Fatal and other serious complications can occur in 

patients who receive allogeneic hematopoietic stem cell 
transplantation (HSCT) before or after treatment with a 
PD-1/PD-L1–blocking antibody, which may occur despite 
intervening therapy. Monitor patients closely for transplant-
related complications and intervene promptly. 

Embryo-Fetal Toxicity and Lactation
•  Based on its mechanism of action, JEMPERLI can cause 

fetal harm. Advise pregnant women of the potential risk 
to a fetus. Advise females of reproductive potential to use 
effective contraception during treatment with JEMPERLI and 
for 4 months after their last dose. Because of the potential 
for serious adverse reactions from JEMPERLI in a breastfed 
child, advise women not to breastfeed during treatment with 
JEMPERLI and for 4 months after their last dose.   

Common Adverse Reactions
The most common adverse reactions (≥20%) in patients with  
dMMR EC were fatigue/asthenia, nausea, diarrhea, anemia,  
and constipation. The most common Grade 3 or 4 laboratory 
abnormalities (≥2%) were decreased lymphocytes, decreased  
sodium, decreased leukocytes, decreased albumin, increased  
creatinine, increased alkaline phosphatase, and increased 
alanine aminotransferase.

Please see Brief Summary of full Prescribing Information on 
the following pages.
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Brief Summary of Prescribing Information 

JEMPERLI (dostarlimab-gxly) injection, for 
intravenous use

The following is a brief summary only; see full 
prescribing information for complete product 
information available at www.JEMPERLIHCP.com.  

1  INDICATIONS AND USAGE
JEMPERLI is indicated for the treatment of adult  
patients with mismatch repair deficient (dMMR) 
recurrent or advanced endometrial cancer (EC), 
as determined by an FDA-approved test, that 
has progressed on or following prior treatment 
with a platinum-containing regimen [see Dosage 
and Administration (2.1) of full prescribing 
information].

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

4  CONTRAINDICATIONS
None.

5  WARNINGS AND PRECAUTIONS

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions
JEMPERLI is a monoclonal antibody that 
belongs to a class of drugs that bind to either 
the programmed death receptor-1 (PD-1) or 
PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1 
pathway, thereby removing inhibition of the 
immune response, potentially breaking peripheral 
tolerance, and inducing immune-mediated 
adverse reactions. Important immune-mediated 
adverse reactions listed in WARNINGS AND 
PRECAUTIONS may not include all possible 
severe and fatal immune-mediated reactions. 

Immune-mediated adverse reactions, which 
can be severe or fatal, can occur in any organ 
system or tissue. Immune-mediated adverse 
reactions can occur at any time after starting 
a PD-1/PD-L1–blocking antibody. While 
immune-mediated adverse reactions usually 
manifest during treatment with PD-1/PD-L1– 
blocking antibodies, they can also manifest 
after discontinuation of PD-1/PD-L1–blocking 
antibodies. 

Early identification and management of immune-
mediated adverse reactions are essential 
to ensure safe use of PD-1/PD-L1–blocking 
antibodies. Monitor closely for symptoms and 
signs that may be clinical manifestations of 
underlying immune-mediated adverse reactions. 
Evaluate liver enzymes, creatinine, and thyroid 
function tests at baseline and periodically during 
treatment. In cases of suspected immune-
mediated adverse reactions, initiate appropriate 
workup to exclude alternative etiologies, 
including infection. Institute medical management 
promptly, including specialty consultation as 
appropriate. 

Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information]. In general, if JEMPERLI requires 
interruption or discontinuation, administer 
systemic corticosteroids (1 to 2 mg/kg/day 
prednisone or equivalent) until improvement to 

present with acute symptoms associated with 
mass effect such as headache, photophobia, 
or visual field cuts. Hypophysitis can cause 
hypopituitarism. Initiate hormone replacement 
as clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information]. 

Thyroid Disorders: JEMPERLI can cause 
immune-mediated thyroid disorders. Thyroiditis 
can present with or without endocrinopathy. 
Hypothyroidism can follow hyperthyroidism. 
Initiate hormone replacement or medical 
management of hyperthyroidism as clinically 
indicated. Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Thyroiditis: Thyroiditis occurred in 0.4% 
(2/515) of patients receiving JEMPERLI; both 
were Grade 2. Neither event of thyroiditis 
resolved; there were no discontinuations of 
JEMPERLI due to thyroiditis.

Hypothyroidism: Hypothyroidism occurred in 
7.2% (37/515) of patients receiving JEMPERLI, 
all of which were Grade 2. Hypothyroidism did 
not lead to discontinuation of JEMPERLI and 
resolved in 35% of the 37 patients. Systemic 
corticosteroids were not required for any of 
the 37 patients with hypothyroidism.

Hyperthyroidism: Hyperthyroidism occurred in 
1.9% (10/515) of patients receiving JEMPERLI, 
including Grade 2 (1.7%) and Grade 3 (0.2%). 
Hyperthyroidism did not lead to discontinuation 
of JEMPERLI and resolved in 80% of the 
10 patients. Systemic corticosteroids were 
not required for any of the 10 patients with 
hyperthyroidism. 

Type 1 Diabetes Mellitus, Which Can Present 
with Diabetic Ketoacidosis: JEMPERLI can 
cause type 1 diabetes mellitus, which can 
present with diabetic ketoacidosis. Monitor 
patients for hyperglycemia or other signs 
and symptoms of diabetes. Initiate treatment 
with insulin as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending 
on severity [see Dosage and Administration 
(2.3) of full prescribing information].

Immune-Mediated Nephritis with Renal 
Dysfunction
JEMPERLI can cause immune-mediated 
nephritis, which can be fatal. Nephritis 
occurred in 0.4% (2/515) of patients receiving 
JEMPERLI; both were Grade 2. Nephritis 
did not lead to discontinuation of JEMPERLI 
and resolved in both patients. Systemic 
corticosteroids were required in 1 of the  
2 patients experiencing nephritis.

Immune-Mediated Dermatologic Adverse 
Reactions
JEMPERLI can cause immune-mediated rash or 
dermatitis. Bullous and exfoliative dermatitis, 
including Stevens-Johnson syndrome (SJS), 
toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms 
(DRESS), have occurred with PD-1/PD-L1–
blocking antibodies. Topical emollients and/
or topical corticosteroids may be adequate to 
treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Other Immune-Mediated Adverse Reactions
The following clinically significant immune-

Table 1. Adverse Reactions (≥10%) in 
Patients with dMMR Endometrial Cancer 

Who Received JEMPERLI in GARNET

Adverse Reaction 

JEMPERLI (N=104)

All Grades 
 %

Grade 
3 or 4 

 %

  General and administration site

  Fatiguea 48 1

  Gastrointestinal

  Nausea 30 0

  Diarrhea 26 1.9

  Constipation 20 0.9

  Vomiting 18 0

  Blood and lymphatic system

  Anemiab 24 13

  Metabolism and nutrition

   Decreased 
appetite 14 0

  Respiratory, thoracic, and mediastinal

  Cough 14 0

  Skin and subcutaneous tissue

  Pruritus 14 1

  Infections

   Urinary tract 
infection 13 1.9

  Musculoskeletal and connective tissue

  Myalgia 12 0

Toxicity was graded per National Cancer 
Institute Common Terminology Criteria for 
Adverse Events Version 4.03. 
a Includes fatigue and asthenia.
b  Includes anemia, decreased hemoglobin, iron deficiency, 
and iron deficiency anemia.

Grade 1 or less. Upon improvement to Grade 1 
or less, initiate corticosteroid taper and 
continue to taper over at least 1 month. 
Consider administration of other systemic 
immunosuppressants in patients whose immune-
mediated adverse reaction is not controlled with 
corticosteroids.

Toxicity management guidelines for adverse 
reactions that do not necessarily require 
systemic steroids (e.g., endocrinopathies, 
dermatologic reactions) are discussed below.

Immune-Mediated Pneumonitis
JEMPERLI can cause immune-mediated 
pneumonitis, which can be fatal. In patients 
treated with other PD-1/PD-L1–blocking 
antibodies, the incidence of pneumonitis is higher 
in patients who have received prior thoracic 
radiation.

Immune-mediated pneumonitis occurred in 1.4% 
(7/515) of patients receiving JEMPERLI, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis. 
Pneumonitis led to discontinuation of JEMPERLI 
in 0.6% patients. 

Systemic corticosteroids were required in all 
patients with pneumonitis. Pneumonitis resolved 
in 86% of the 7 patients. Two patients reinitiated 
JEMPERLI after symptom improvement; of these, 
1 patient had recurrence of pneumonitis.

Immune-Mediated Colitis
JEMPERLI can cause immune-mediated 
colitis. Cytomegalovirus infection/reactivation 
have occurred in patients with corticosteroid-
refractory immune-mediated colitis treated 
with PD-1/PD-L1–blocking antibodies. In cases 
of corticosteroid-refractory colitis, consider 
repeating infectious workup to exclude 
alternative etiologies. 

Immune-mediated colitis occurred in 1.4% 
(7/515) of patients receiving JEMPERLI, 
including Grade 2 (0.8%) and Grade 3 (0.6%) 
adverse reactions. Colitis led to discontinuation 
of JEMPERLI in 1 (0.2%) patient.

Systemic corticosteroids were required in 29% 
(2/7) of patients with colitis. Colitis resolved in 
71% of the 7 patients. Of the 3 patients in whom 
JEMPERLI was withheld for colitis, all reinitiated 
treatment with JEMPERLI.

Immune-Mediated Hepatitis
JEMPERLI can cause immune-mediated hepatitis, 
which can be fatal.

Immune-mediated hepatitis occurred in 0.2% 
(1/515) of patients receiving JEMPERLI, which 
was Grade 3. Systemic corticosteroids were 
required and the event resolved.

Immune-Mediated Endocrinopathies
Adrenal Insufficiency: JEMPERLI can cause 
primary or secondary adrenal insufficiency. 
For Grade 2 or higher adrenal insufficiency, 
initiate symptomatic treatment per institutional 
guidelines, including hormone replacement as 
clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information].

Adrenal insufficiency occurred in 1.4% (7/515) 
patients receiving JEMPERLI, including Grade 2 
(0.8%) and Grade 3 (0.6%). Adrenal insufficiency 
resulted in discontinuation in 1 (0.2%) patient and 
resolved in 29% of the 7 patients.

Hypophysitis: JEMPERLI can cause immune-
mediated hypophysitis. Hypophysitis can

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions (cont)
mediated adverse reactions occurred in <1%  
of the 515 patients treated with JEMPERLI  
or were reported with the use of other  
PD-1/PD-L1–blocking antibodies. Severe  
or fatal cases have been reported for some  
of these adverse reactions.

Nervous System: Meningitis, encephalitis, 
myelitis and demyelination, myasthenic 
syndrome/myasthenia gravis, Guillain-Barre 
syndrome, nerve paresis, autoimmune 
neuropathy.

Cardiac/Vascular: Myocarditis, pericarditis, 
vasculitis.

Ocular: Uveitis, iritis, other ocular inflammatory 
toxicities. Some cases can be associated with 
retinal detachment. Various grades of visual 
impairment to include blindness can occur. 
If uveitis occurs in combination with other 
immune-mediated adverse reactions, consider 
a Vogt-Koyanagi-Harada–like syndrome, as this 
may require treatment with systemic steroids to 
reduce the risk of permanent vision loss.

Gastrointestinal: Pancreatitis, including increases 
in serum amylase and lipase levels, gastritis, 
duodenitis.

Musculoskeletal and Connective Tissue: 
Myositis/polymyositis, rhabdomyolysis and 
associated sequelae including renal failure, 
arthritis, polymyalgia rheumatica.

Endocrine: Hypoparathyroidism.

Other (Hematologic/Immune): Autoimmune 
hemolytic anemia, aplastic anemia, 
hemophagocytic lymphohistiocytosis, systemic 
inflammatory response syndrome, histiocytic 
necrotizing lymphadenitis (Kikuchi lymphadenitis), 
sarcoidosis, immune thrombocytopenia, solid 
organ transplant rejection.

5.2  Infusion-Related Reactions
Severe or life-threatening infusion-related 
reactions have been reported with PD-1/PD-L1–
blocking antibodies. Severe infusion-related
reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. All patients 
recovered from the infusion-related reactions.

Monitor patients for signs and symptoms of 
infusion-related reactions. Interrupt or slow the 
rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction 
[see Dosage and Administration (2.3) of full 
prescribing information].

5.3  Complications of Allogeneic HSCT
Fatal and other serious complications can occur 
in patients who receive allogeneic hematopoietic 
stem cell transplantation (HSCT) before or 
after being treated with a PD-1/PD-L1–blocking 
antibody. Transplant-related complications 
include hyperacute graft-versus-host disease 
(GVHD), acute GVHD, chronic GVHD, hepatic 
veno-occlusive disease after reduced intensity 
conditioning, and steroid-requiring febrile 
syndrome (without an identified infectious 
cause). These complications may occur despite 
intervening therapy between PD-1/PD-L1 
blockade and allogeneic HSCT.

Follow patients closely for evidence of 
transplant-related complications and intervene 
promptly. Consider the benefit versus risks of 
treatment with a PD-1/PD-L1–blocking antibody 
prior to or after an allogeneic HSCT.

5.4  Embryo-Fetal Toxicity
Based on its mechanism of action, JEMPERLI

Clinically relevant adverse reactions in <10%  
of patients who received JEMPERLI included:
Endocrine Disorders: Hypothyroidism, 
hyperthyroidism, hypophysitis.
Eye Disorders: Iridocyclitis.
Gastrointestinal Disorders: Colitis, acute 
pancreatitis.
General Disorders and Administration Site 
Conditions: Pyrexia, chills.
Renal and Urinary Disorders: Nephritis.
Respiratory, Thoracic, and Mediastinal 
Disorders: Pneumonitis.
Skin and Subcutaneous Tissue Disorders: 
Rash, erythema, pemphigoid.

Table 2 summarizes laboratory abnormalities 
worsening from baseline to Grade 3 or 4 in 
≥1% of patients with dMMR EC on JEMPERLI 
in GARNET.

Continued on next page

can cause fetal harm when administered 
to a pregnant woman. Animal studies have 
demonstrated that inhibition of the PD-1/
PD-L1 pathway can lead to increased risk of 
immune-mediated rejection of the developing 
fetus, resulting in fetal death. Advise pregnant 
women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective 
contraception during treatment with JEMPERLI 
and for 4 months after the last dose [see Use in 
Specific Populations (8.1, 8.3)].

6  ADVERSE REACTIONS
The following clinically significant adverse 
reactions are described elsewhere in the 
labeling: 
•   Severe and fatal immune-mediated  

adverse reactions [see Warnings and 
Precautions (5.1)]

•   Infusion-related reactions [see Warnings  
and Precautions (5.2)]

6.1  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 with rates in the clinical trials 
of another drug and may not reflect the rates 
observed in practice.

The pooled safety population described in 
WARNINGS AND PRECAUTIONS reflects 
exposure to JEMPERLI as a single-agent in  
515 patients with advanced or recurrent solid 
tumors in the non-randomized, open-label, 
multicohort GARNET trial that enrolled  
290 patients with endometrial cancer and  
225 patients with other solid tumors. JEMPERLI 
was administered intravenously at doses of 
500 mg every 3 weeks for 4 doses followed 
by 1,000 mg every 6 weeks until disease 
progression or unacceptable toxicity. Among the 
515 patients, 42% were exposed for ≥24 weeks 
and 26% were exposed for >48 weeks.

Mismatch Repair Deficient (dMMR) Endometrial 
Cancer
The safety of JEMPERLI was evaluated in 
GARNET in 104 patients with advanced or 
recurrent dMMR EC who received at least  
1 dose of JEMPERLI [see Clinical Studies (14.1) 
of full prescribing information]. Patients received 
JEMPERLI 500 mg every 3 weeks for 4 doses 
followed by 1,000 mg every 6 weeks as an 
intravenous infusion until disease progression or 
unacceptable toxicity. Patients with autoimmune 
disease that required systemic therapy within  
2 years of treatment or a medical condition that 
required immunosuppression were ineligible. 
Among patients receiving JEMPERLI, 47% were 
exposed for 6 months or longer and 20% were 
exposed for >1 year.

Serious adverse reactions occurred in 34% of 
patients receiving JEMPERLI. Serious adverse 
reactions in >2% of patients included sepsis 
(2.9%), acute kidney injury (2.9%), urinary tract 
infection (2.9%), abdominal pain (2.9%), and 
pyrexia (2.9%).

JEMPERLI was permanently discontinued due to 
adverse reactions in 5 (4.8%) patients, including 
increased transaminases, sepsis, bronchitis, 
and pneumonitis. Dosage interruptions due to 
an adverse reaction occurred in 23% of patients 
who received JEMPERLI. Adverse reactions that 
required dosage interruption in ≥1% of patients 
who received JEMPERLI were anemia, diarrhea, 
increased lipase, and pyrexia.

The most common adverse reactions (≥20%) 
were fatigue/asthenia, nausea, diarrhea, anemia, 

and constipation. The most common Grade 3 
or 4 adverse reactions (≥2%) were anemia and 
increased transaminases. The most common 
Grade 3 or 4 laboratory abnormalities (≥2%) 
were decreased lymphocytes, decreased 
sodium, decreased leukocytes, decreased 
albumin, increased creatinine, increased 
alkaline phosphatase and increased alanine 
aminotransferase.

Table 1 summarizes the adverse reactions that 
occurred in ≥10% of patients with dMMR EC 
on JEMPERLI in GARNET.
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Brief Summary of Prescribing Information 

JEMPERLI (dostarlimab-gxly) injection, for 
intravenous use

The following is a brief summary only; see full 
prescribing information for complete product 
information available at www.JEMPERLIHCP.com.  

1  INDICATIONS AND USAGE
JEMPERLI is indicated for the treatment of adult  
patients with mismatch repair deficient (dMMR) 
recurrent or advanced endometrial cancer (EC), 
as determined by an FDA-approved test, that 
has progressed on or following prior treatment 
with a platinum-containing regimen [see Dosage 
and Administration (2.1) of full prescribing 
information].

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

4  CONTRAINDICATIONS
None.

5  WARNINGS AND PRECAUTIONS

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions
JEMPERLI is a monoclonal antibody that 
belongs to a class of drugs that bind to either 
the programmed death receptor-1 (PD-1) or 
PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1 
pathway, thereby removing inhibition of the 
immune response, potentially breaking peripheral 
tolerance, and inducing immune-mediated 
adverse reactions. Important immune-mediated 
adverse reactions listed in WARNINGS AND 
PRECAUTIONS may not include all possible 
severe and fatal immune-mediated reactions. 

Immune-mediated adverse reactions, which 
can be severe or fatal, can occur in any organ 
system or tissue. Immune-mediated adverse 
reactions can occur at any time after starting 
a PD-1/PD-L1–blocking antibody. While 
immune-mediated adverse reactions usually 
manifest during treatment with PD-1/PD-L1– 
blocking antibodies, they can also manifest 
after discontinuation of PD-1/PD-L1–blocking 
antibodies. 

Early identification and management of immune-
mediated adverse reactions are essential 
to ensure safe use of PD-1/PD-L1–blocking 
antibodies. Monitor closely for symptoms and 
signs that may be clinical manifestations of 
underlying immune-mediated adverse reactions. 
Evaluate liver enzymes, creatinine, and thyroid 
function tests at baseline and periodically during 
treatment. In cases of suspected immune-
mediated adverse reactions, initiate appropriate 
workup to exclude alternative etiologies, 
including infection. Institute medical management 
promptly, including specialty consultation as 
appropriate. 

Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information]. In general, if JEMPERLI requires 
interruption or discontinuation, administer 
systemic corticosteroids (1 to 2 mg/kg/day 
prednisone or equivalent) until improvement to 

present with acute symptoms associated with 
mass effect such as headache, photophobia, 
or visual field cuts. Hypophysitis can cause 
hypopituitarism. Initiate hormone replacement 
as clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information]. 

Thyroid Disorders: JEMPERLI can cause 
immune-mediated thyroid disorders. Thyroiditis 
can present with or without endocrinopathy. 
Hypothyroidism can follow hyperthyroidism. 
Initiate hormone replacement or medical 
management of hyperthyroidism as clinically 
indicated. Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Thyroiditis: Thyroiditis occurred in 0.4% 
(2/515) of patients receiving JEMPERLI; both 
were Grade 2. Neither event of thyroiditis 
resolved; there were no discontinuations of 
JEMPERLI due to thyroiditis.

Hypothyroidism: Hypothyroidism occurred in 
7.2% (37/515) of patients receiving JEMPERLI, 
all of which were Grade 2. Hypothyroidism did 
not lead to discontinuation of JEMPERLI and 
resolved in 35% of the 37 patients. Systemic 
corticosteroids were not required for any of 
the 37 patients with hypothyroidism.

Hyperthyroidism: Hyperthyroidism occurred in 
1.9% (10/515) of patients receiving JEMPERLI, 
including Grade 2 (1.7%) and Grade 3 (0.2%). 
Hyperthyroidism did not lead to discontinuation 
of JEMPERLI and resolved in 80% of the 
10 patients. Systemic corticosteroids were 
not required for any of the 10 patients with 
hyperthyroidism. 

Type 1 Diabetes Mellitus, Which Can Present 
with Diabetic Ketoacidosis: JEMPERLI can 
cause type 1 diabetes mellitus, which can 
present with diabetic ketoacidosis. Monitor 
patients for hyperglycemia or other signs 
and symptoms of diabetes. Initiate treatment 
with insulin as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending 
on severity [see Dosage and Administration 
(2.3) of full prescribing information].

Immune-Mediated Nephritis with Renal 
Dysfunction
JEMPERLI can cause immune-mediated 
nephritis, which can be fatal. Nephritis 
occurred in 0.4% (2/515) of patients receiving 
JEMPERLI; both were Grade 2. Nephritis 
did not lead to discontinuation of JEMPERLI 
and resolved in both patients. Systemic 
corticosteroids were required in 1 of the  
2 patients experiencing nephritis.

Immune-Mediated Dermatologic Adverse 
Reactions
JEMPERLI can cause immune-mediated rash or 
dermatitis. Bullous and exfoliative dermatitis, 
including Stevens-Johnson syndrome (SJS), 
toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms 
(DRESS), have occurred with PD-1/PD-L1–
blocking antibodies. Topical emollients and/
or topical corticosteroids may be adequate to 
treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Other Immune-Mediated Adverse Reactions
The following clinically significant immune-

Table 1. Adverse Reactions (≥10%) in 
Patients with dMMR Endometrial Cancer 

Who Received JEMPERLI in GARNET

Adverse Reaction 

JEMPERLI (N=104)

All Grades 
 %

Grade 
3 or 4 

 %

  General and administration site

  Fatiguea 48 1

  Gastrointestinal

  Nausea 30 0

  Diarrhea 26 1.9

  Constipation 20 0.9

  Vomiting 18 0

  Blood and lymphatic system

  Anemiab 24 13

  Metabolism and nutrition

   Decreased 
appetite 14 0

  Respiratory, thoracic, and mediastinal

  Cough 14 0

  Skin and subcutaneous tissue

  Pruritus 14 1

  Infections

   Urinary tract 
infection 13 1.9

  Musculoskeletal and connective tissue

  Myalgia 12 0

Toxicity was graded per National Cancer 
Institute Common Terminology Criteria for 
Adverse Events Version 4.03. 
a Includes fatigue and asthenia.
b  Includes anemia, decreased hemoglobin, iron deficiency, 
and iron deficiency anemia.

Grade 1 or less. Upon improvement to Grade 1 
or less, initiate corticosteroid taper and 
continue to taper over at least 1 month. 
Consider administration of other systemic 
immunosuppressants in patients whose immune-
mediated adverse reaction is not controlled with 
corticosteroids.

Toxicity management guidelines for adverse 
reactions that do not necessarily require 
systemic steroids (e.g., endocrinopathies, 
dermatologic reactions) are discussed below.

Immune-Mediated Pneumonitis
JEMPERLI can cause immune-mediated 
pneumonitis, which can be fatal. In patients 
treated with other PD-1/PD-L1–blocking 
antibodies, the incidence of pneumonitis is higher 
in patients who have received prior thoracic 
radiation.

Immune-mediated pneumonitis occurred in 1.4% 
(7/515) of patients receiving JEMPERLI, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis. 
Pneumonitis led to discontinuation of JEMPERLI 
in 0.6% patients. 

Systemic corticosteroids were required in all 
patients with pneumonitis. Pneumonitis resolved 
in 86% of the 7 patients. Two patients reinitiated 
JEMPERLI after symptom improvement; of these, 
1 patient had recurrence of pneumonitis.

Immune-Mediated Colitis
JEMPERLI can cause immune-mediated 
colitis. Cytomegalovirus infection/reactivation 
have occurred in patients with corticosteroid-
refractory immune-mediated colitis treated 
with PD-1/PD-L1–blocking antibodies. In cases 
of corticosteroid-refractory colitis, consider 
repeating infectious workup to exclude 
alternative etiologies. 

Immune-mediated colitis occurred in 1.4% 
(7/515) of patients receiving JEMPERLI, 
including Grade 2 (0.8%) and Grade 3 (0.6%) 
adverse reactions. Colitis led to discontinuation 
of JEMPERLI in 1 (0.2%) patient.

Systemic corticosteroids were required in 29% 
(2/7) of patients with colitis. Colitis resolved in 
71% of the 7 patients. Of the 3 patients in whom 
JEMPERLI was withheld for colitis, all reinitiated 
treatment with JEMPERLI.

Immune-Mediated Hepatitis
JEMPERLI can cause immune-mediated hepatitis, 
which can be fatal.

Immune-mediated hepatitis occurred in 0.2% 
(1/515) of patients receiving JEMPERLI, which 
was Grade 3. Systemic corticosteroids were 
required and the event resolved.

Immune-Mediated Endocrinopathies
Adrenal Insufficiency: JEMPERLI can cause 
primary or secondary adrenal insufficiency. 
For Grade 2 or higher adrenal insufficiency, 
initiate symptomatic treatment per institutional 
guidelines, including hormone replacement as 
clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information].

Adrenal insufficiency occurred in 1.4% (7/515) 
patients receiving JEMPERLI, including Grade 2 
(0.8%) and Grade 3 (0.6%). Adrenal insufficiency 
resulted in discontinuation in 1 (0.2%) patient and 
resolved in 29% of the 7 patients.

Hypophysitis: JEMPERLI can cause immune-
mediated hypophysitis. Hypophysitis can

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions (cont)
mediated adverse reactions occurred in <1%  
of the 515 patients treated with JEMPERLI  
or were reported with the use of other  
PD-1/PD-L1–blocking antibodies. Severe  
or fatal cases have been reported for some  
of these adverse reactions.

Nervous System: Meningitis, encephalitis, 
myelitis and demyelination, myasthenic 
syndrome/myasthenia gravis, Guillain-Barre 
syndrome, nerve paresis, autoimmune 
neuropathy.

Cardiac/Vascular: Myocarditis, pericarditis, 
vasculitis.

Ocular: Uveitis, iritis, other ocular inflammatory 
toxicities. Some cases can be associated with 
retinal detachment. Various grades of visual 
impairment to include blindness can occur. 
If uveitis occurs in combination with other 
immune-mediated adverse reactions, consider 
a Vogt-Koyanagi-Harada–like syndrome, as this 
may require treatment with systemic steroids to 
reduce the risk of permanent vision loss.

Gastrointestinal: Pancreatitis, including increases 
in serum amylase and lipase levels, gastritis, 
duodenitis.

Musculoskeletal and Connective Tissue: 
Myositis/polymyositis, rhabdomyolysis and 
associated sequelae including renal failure, 
arthritis, polymyalgia rheumatica.

Endocrine: Hypoparathyroidism.

Other (Hematologic/Immune): Autoimmune 
hemolytic anemia, aplastic anemia, 
hemophagocytic lymphohistiocytosis, systemic 
inflammatory response syndrome, histiocytic 
necrotizing lymphadenitis (Kikuchi lymphadenitis), 
sarcoidosis, immune thrombocytopenia, solid 
organ transplant rejection.

5.2  Infusion-Related Reactions
Severe or life-threatening infusion-related 
reactions have been reported with PD-1/PD-L1–
blocking antibodies. Severe infusion-related
reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. All patients 
recovered from the infusion-related reactions.

Monitor patients for signs and symptoms of 
infusion-related reactions. Interrupt or slow the 
rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction 
[see Dosage and Administration (2.3) of full 
prescribing information].

5.3  Complications of Allogeneic HSCT
Fatal and other serious complications can occur 
in patients who receive allogeneic hematopoietic 
stem cell transplantation (HSCT) before or 
after being treated with a PD-1/PD-L1–blocking 
antibody. Transplant-related complications 
include hyperacute graft-versus-host disease 
(GVHD), acute GVHD, chronic GVHD, hepatic 
veno-occlusive disease after reduced intensity 
conditioning, and steroid-requiring febrile 
syndrome (without an identified infectious 
cause). These complications may occur despite 
intervening therapy between PD-1/PD-L1 
blockade and allogeneic HSCT.

Follow patients closely for evidence of 
transplant-related complications and intervene 
promptly. Consider the benefit versus risks of 
treatment with a PD-1/PD-L1–blocking antibody 
prior to or after an allogeneic HSCT.

5.4  Embryo-Fetal Toxicity
Based on its mechanism of action, JEMPERLI

Clinically relevant adverse reactions in <10%  
of patients who received JEMPERLI included:
Endocrine Disorders: Hypothyroidism, 
hyperthyroidism, hypophysitis.
Eye Disorders: Iridocyclitis.
Gastrointestinal Disorders: Colitis, acute 
pancreatitis.
General Disorders and Administration Site 
Conditions: Pyrexia, chills.
Renal and Urinary Disorders: Nephritis.
Respiratory, Thoracic, and Mediastinal 
Disorders: Pneumonitis.
Skin and Subcutaneous Tissue Disorders: 
Rash, erythema, pemphigoid.

Table 2 summarizes laboratory abnormalities 
worsening from baseline to Grade 3 or 4 in 
≥1% of patients with dMMR EC on JEMPERLI 
in GARNET.

Continued on next page

can cause fetal harm when administered 
to a pregnant woman. Animal studies have 
demonstrated that inhibition of the PD-1/
PD-L1 pathway can lead to increased risk of 
immune-mediated rejection of the developing 
fetus, resulting in fetal death. Advise pregnant 
women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective 
contraception during treatment with JEMPERLI 
and for 4 months after the last dose [see Use in 
Specific Populations (8.1, 8.3)].

6  ADVERSE REACTIONS
The following clinically significant adverse 
reactions are described elsewhere in the 
labeling: 
•   Severe and fatal immune-mediated  

adverse reactions [see Warnings and 
Precautions (5.1)]

•   Infusion-related reactions [see Warnings  
and Precautions (5.2)]

6.1  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 with rates in the clinical trials 
of another drug and may not reflect the rates 
observed in practice.

The pooled safety population described in 
WARNINGS AND PRECAUTIONS reflects 
exposure to JEMPERLI as a single-agent in  
515 patients with advanced or recurrent solid 
tumors in the non-randomized, open-label, 
multicohort GARNET trial that enrolled  
290 patients with endometrial cancer and  
225 patients with other solid tumors. JEMPERLI 
was administered intravenously at doses of 
500 mg every 3 weeks for 4 doses followed 
by 1,000 mg every 6 weeks until disease 
progression or unacceptable toxicity. Among the 
515 patients, 42% were exposed for ≥24 weeks 
and 26% were exposed for >48 weeks.

Mismatch Repair Deficient (dMMR) Endometrial 
Cancer
The safety of JEMPERLI was evaluated in 
GARNET in 104 patients with advanced or 
recurrent dMMR EC who received at least  
1 dose of JEMPERLI [see Clinical Studies (14.1) 
of full prescribing information]. Patients received 
JEMPERLI 500 mg every 3 weeks for 4 doses 
followed by 1,000 mg every 6 weeks as an 
intravenous infusion until disease progression or 
unacceptable toxicity. Patients with autoimmune 
disease that required systemic therapy within  
2 years of treatment or a medical condition that 
required immunosuppression were ineligible. 
Among patients receiving JEMPERLI, 47% were 
exposed for 6 months or longer and 20% were 
exposed for >1 year.

Serious adverse reactions occurred in 34% of 
patients receiving JEMPERLI. Serious adverse 
reactions in >2% of patients included sepsis 
(2.9%), acute kidney injury (2.9%), urinary tract 
infection (2.9%), abdominal pain (2.9%), and 
pyrexia (2.9%).

JEMPERLI was permanently discontinued due to 
adverse reactions in 5 (4.8%) patients, including 
increased transaminases, sepsis, bronchitis, 
and pneumonitis. Dosage interruptions due to 
an adverse reaction occurred in 23% of patients 
who received JEMPERLI. Adverse reactions that 
required dosage interruption in ≥1% of patients 
who received JEMPERLI were anemia, diarrhea, 
increased lipase, and pyrexia.

The most common adverse reactions (≥20%) 
were fatigue/asthenia, nausea, diarrhea, anemia, 

and constipation. The most common Grade 3 
or 4 adverse reactions (≥2%) were anemia and 
increased transaminases. The most common 
Grade 3 or 4 laboratory abnormalities (≥2%) 
were decreased lymphocytes, decreased 
sodium, decreased leukocytes, decreased 
albumin, increased creatinine, increased 
alkaline phosphatase and increased alanine 
aminotransferase.

Table 1 summarizes the adverse reactions that 
occurred in ≥10% of patients with dMMR EC 
on JEMPERLI in GARNET.
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Brief Summary of Prescribing Information 

JEMPERLI (dostarlimab-gxly) injection, for 
intravenous use

The following is a brief summary only; see full 
prescribing information for complete product 
information available at www.JEMPERLIHCP.com.  

1  INDICATIONS AND USAGE
JEMPERLI is indicated for the treatment of adult  
patients with mismatch repair deficient (dMMR) 
recurrent or advanced endometrial cancer (EC), 
as determined by an FDA-approved test, that 
has progressed on or following prior treatment 
with a platinum-containing regimen [see Dosage 
and Administration (2.1) of full prescribing 
information].

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

4  CONTRAINDICATIONS
None.

5  WARNINGS AND PRECAUTIONS

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions
JEMPERLI is a monoclonal antibody that 
belongs to a class of drugs that bind to either 
the programmed death receptor-1 (PD-1) or 
PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1 
pathway, thereby removing inhibition of the 
immune response, potentially breaking peripheral 
tolerance, and inducing immune-mediated 
adverse reactions. Important immune-mediated 
adverse reactions listed in WARNINGS AND 
PRECAUTIONS may not include all possible 
severe and fatal immune-mediated reactions. 

Immune-mediated adverse reactions, which 
can be severe or fatal, can occur in any organ 
system or tissue. Immune-mediated adverse 
reactions can occur at any time after starting 
a PD-1/PD-L1–blocking antibody. While 
immune-mediated adverse reactions usually 
manifest during treatment with PD-1/PD-L1– 
blocking antibodies, they can also manifest 
after discontinuation of PD-1/PD-L1–blocking 
antibodies. 

Early identification and management of immune-
mediated adverse reactions are essential 
to ensure safe use of PD-1/PD-L1–blocking 
antibodies. Monitor closely for symptoms and 
signs that may be clinical manifestations of 
underlying immune-mediated adverse reactions. 
Evaluate liver enzymes, creatinine, and thyroid 
function tests at baseline and periodically during 
treatment. In cases of suspected immune-
mediated adverse reactions, initiate appropriate 
workup to exclude alternative etiologies, 
including infection. Institute medical management 
promptly, including specialty consultation as 
appropriate. 

Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information]. In general, if JEMPERLI requires 
interruption or discontinuation, administer 
systemic corticosteroids (1 to 2 mg/kg/day 
prednisone or equivalent) until improvement to 

present with acute symptoms associated with 
mass effect such as headache, photophobia, 
or visual field cuts. Hypophysitis can cause 
hypopituitarism. Initiate hormone replacement 
as clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information]. 

Thyroid Disorders: JEMPERLI can cause 
immune-mediated thyroid disorders. Thyroiditis 
can present with or without endocrinopathy. 
Hypothyroidism can follow hyperthyroidism. 
Initiate hormone replacement or medical 
management of hyperthyroidism as clinically 
indicated. Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Thyroiditis: Thyroiditis occurred in 0.4% 
(2/515) of patients receiving JEMPERLI; both 
were Grade 2. Neither event of thyroiditis 
resolved; there were no discontinuations of 
JEMPERLI due to thyroiditis.

Hypothyroidism: Hypothyroidism occurred in 
7.2% (37/515) of patients receiving JEMPERLI, 
all of which were Grade 2. Hypothyroidism did 
not lead to discontinuation of JEMPERLI and 
resolved in 35% of the 37 patients. Systemic 
corticosteroids were not required for any of 
the 37 patients with hypothyroidism.

Hyperthyroidism: Hyperthyroidism occurred in 
1.9% (10/515) of patients receiving JEMPERLI, 
including Grade 2 (1.7%) and Grade 3 (0.2%). 
Hyperthyroidism did not lead to discontinuation 
of JEMPERLI and resolved in 80% of the 
10 patients. Systemic corticosteroids were 
not required for any of the 10 patients with 
hyperthyroidism. 

Type 1 Diabetes Mellitus, Which Can Present 
with Diabetic Ketoacidosis: JEMPERLI can 
cause type 1 diabetes mellitus, which can 
present with diabetic ketoacidosis. Monitor 
patients for hyperglycemia or other signs 
and symptoms of diabetes. Initiate treatment 
with insulin as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending 
on severity [see Dosage and Administration 
(2.3) of full prescribing information].

Immune-Mediated Nephritis with Renal 
Dysfunction
JEMPERLI can cause immune-mediated 
nephritis, which can be fatal. Nephritis 
occurred in 0.4% (2/515) of patients receiving 
JEMPERLI; both were Grade 2. Nephritis 
did not lead to discontinuation of JEMPERLI 
and resolved in both patients. Systemic 
corticosteroids were required in 1 of the  
2 patients experiencing nephritis.

Immune-Mediated Dermatologic Adverse 
Reactions
JEMPERLI can cause immune-mediated rash or 
dermatitis. Bullous and exfoliative dermatitis, 
including Stevens-Johnson syndrome (SJS), 
toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms 
(DRESS), have occurred with PD-1/PD-L1–
blocking antibodies. Topical emollients and/
or topical corticosteroids may be adequate to 
treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Other Immune-Mediated Adverse Reactions
The following clinically significant immune-

Table 1. Adverse Reactions (≥10%) in 
Patients with dMMR Endometrial Cancer 

Who Received JEMPERLI in GARNET

Adverse Reaction 

JEMPERLI (N=104)

All Grades 
 %

Grade 
3 or 4 

 %

  General and administration site

  Fatiguea 48 1

  Gastrointestinal

  Nausea 30 0

  Diarrhea 26 1.9

  Constipation 20 0.9

  Vomiting 18 0

  Blood and lymphatic system

  Anemiab 24 13

  Metabolism and nutrition

   Decreased 
appetite 14 0

  Respiratory, thoracic, and mediastinal

  Cough 14 0

  Skin and subcutaneous tissue

  Pruritus 14 1

  Infections

   Urinary tract 
infection 13 1.9

  Musculoskeletal and connective tissue

  Myalgia 12 0

Toxicity was graded per National Cancer 
Institute Common Terminology Criteria for 
Adverse Events Version 4.03. 
a Includes fatigue and asthenia.
b  Includes anemia, decreased hemoglobin, iron deficiency, 
and iron deficiency anemia.

Grade 1 or less. Upon improvement to Grade 1 
or less, initiate corticosteroid taper and 
continue to taper over at least 1 month. 
Consider administration of other systemic 
immunosuppressants in patients whose immune-
mediated adverse reaction is not controlled with 
corticosteroids.

Toxicity management guidelines for adverse 
reactions that do not necessarily require 
systemic steroids (e.g., endocrinopathies, 
dermatologic reactions) are discussed below.

Immune-Mediated Pneumonitis
JEMPERLI can cause immune-mediated 
pneumonitis, which can be fatal. In patients 
treated with other PD-1/PD-L1–blocking 
antibodies, the incidence of pneumonitis is higher 
in patients who have received prior thoracic 
radiation.

Immune-mediated pneumonitis occurred in 1.4% 
(7/515) of patients receiving JEMPERLI, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis. 
Pneumonitis led to discontinuation of JEMPERLI 
in 0.6% patients. 

Systemic corticosteroids were required in all 
patients with pneumonitis. Pneumonitis resolved 
in 86% of the 7 patients. Two patients reinitiated 
JEMPERLI after symptom improvement; of these, 
1 patient had recurrence of pneumonitis.

Immune-Mediated Colitis
JEMPERLI can cause immune-mediated 
colitis. Cytomegalovirus infection/reactivation 
have occurred in patients with corticosteroid-
refractory immune-mediated colitis treated 
with PD-1/PD-L1–blocking antibodies. In cases 
of corticosteroid-refractory colitis, consider 
repeating infectious workup to exclude 
alternative etiologies. 

Immune-mediated colitis occurred in 1.4% 
(7/515) of patients receiving JEMPERLI, 
including Grade 2 (0.8%) and Grade 3 (0.6%) 
adverse reactions. Colitis led to discontinuation 
of JEMPERLI in 1 (0.2%) patient.

Systemic corticosteroids were required in 29% 
(2/7) of patients with colitis. Colitis resolved in 
71% of the 7 patients. Of the 3 patients in whom 
JEMPERLI was withheld for colitis, all reinitiated 
treatment with JEMPERLI.

Immune-Mediated Hepatitis
JEMPERLI can cause immune-mediated hepatitis, 
which can be fatal.

Immune-mediated hepatitis occurred in 0.2% 
(1/515) of patients receiving JEMPERLI, which 
was Grade 3. Systemic corticosteroids were 
required and the event resolved.

Immune-Mediated Endocrinopathies
Adrenal Insufficiency: JEMPERLI can cause 
primary or secondary adrenal insufficiency. 
For Grade 2 or higher adrenal insufficiency, 
initiate symptomatic treatment per institutional 
guidelines, including hormone replacement as 
clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information].

Adrenal insufficiency occurred in 1.4% (7/515) 
patients receiving JEMPERLI, including Grade 2 
(0.8%) and Grade 3 (0.6%). Adrenal insufficiency 
resulted in discontinuation in 1 (0.2%) patient and 
resolved in 29% of the 7 patients.

Hypophysitis: JEMPERLI can cause immune-
mediated hypophysitis. Hypophysitis can

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions (cont)
mediated adverse reactions occurred in <1%  
of the 515 patients treated with JEMPERLI  
or were reported with the use of other  
PD-1/PD-L1–blocking antibodies. Severe  
or fatal cases have been reported for some  
of these adverse reactions.

Nervous System: Meningitis, encephalitis, 
myelitis and demyelination, myasthenic 
syndrome/myasthenia gravis, Guillain-Barre 
syndrome, nerve paresis, autoimmune 
neuropathy.

Cardiac/Vascular: Myocarditis, pericarditis, 
vasculitis.

Ocular: Uveitis, iritis, other ocular inflammatory 
toxicities. Some cases can be associated with 
retinal detachment. Various grades of visual 
impairment to include blindness can occur. 
If uveitis occurs in combination with other 
immune-mediated adverse reactions, consider 
a Vogt-Koyanagi-Harada–like syndrome, as this 
may require treatment with systemic steroids to 
reduce the risk of permanent vision loss.

Gastrointestinal: Pancreatitis, including increases 
in serum amylase and lipase levels, gastritis, 
duodenitis.

Musculoskeletal and Connective Tissue: 
Myositis/polymyositis, rhabdomyolysis and 
associated sequelae including renal failure, 
arthritis, polymyalgia rheumatica.

Endocrine: Hypoparathyroidism.

Other (Hematologic/Immune): Autoimmune 
hemolytic anemia, aplastic anemia, 
hemophagocytic lymphohistiocytosis, systemic 
inflammatory response syndrome, histiocytic 
necrotizing lymphadenitis (Kikuchi lymphadenitis), 
sarcoidosis, immune thrombocytopenia, solid 
organ transplant rejection.

5.2  Infusion-Related Reactions
Severe or life-threatening infusion-related 
reactions have been reported with PD-1/PD-L1–
blocking antibodies. Severe infusion-related
reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. All patients 
recovered from the infusion-related reactions.

Monitor patients for signs and symptoms of 
infusion-related reactions. Interrupt or slow the 
rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction 
[see Dosage and Administration (2.3) of full 
prescribing information].

5.3  Complications of Allogeneic HSCT
Fatal and other serious complications can occur 
in patients who receive allogeneic hematopoietic 
stem cell transplantation (HSCT) before or 
after being treated with a PD-1/PD-L1–blocking 
antibody. Transplant-related complications 
include hyperacute graft-versus-host disease 
(GVHD), acute GVHD, chronic GVHD, hepatic 
veno-occlusive disease after reduced intensity 
conditioning, and steroid-requiring febrile 
syndrome (without an identified infectious 
cause). These complications may occur despite 
intervening therapy between PD-1/PD-L1 
blockade and allogeneic HSCT.

Follow patients closely for evidence of 
transplant-related complications and intervene 
promptly. Consider the benefit versus risks of 
treatment with a PD-1/PD-L1–blocking antibody 
prior to or after an allogeneic HSCT.

5.4  Embryo-Fetal Toxicity
Based on its mechanism of action, JEMPERLI

Clinically relevant adverse reactions in <10%  
of patients who received JEMPERLI included:
Endocrine Disorders: Hypothyroidism, 
hyperthyroidism, hypophysitis.
Eye Disorders: Iridocyclitis.
Gastrointestinal Disorders: Colitis, acute 
pancreatitis.
General Disorders and Administration Site 
Conditions: Pyrexia, chills.
Renal and Urinary Disorders: Nephritis.
Respiratory, Thoracic, and Mediastinal 
Disorders: Pneumonitis.
Skin and Subcutaneous Tissue Disorders: 
Rash, erythema, pemphigoid.

Table 2 summarizes laboratory abnormalities 
worsening from baseline to Grade 3 or 4 in 
≥1% of patients with dMMR EC on JEMPERLI 
in GARNET.

Continued on next page

can cause fetal harm when administered 
to a pregnant woman. Animal studies have 
demonstrated that inhibition of the PD-1/
PD-L1 pathway can lead to increased risk of 
immune-mediated rejection of the developing 
fetus, resulting in fetal death. Advise pregnant 
women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective 
contraception during treatment with JEMPERLI 
and for 4 months after the last dose [see Use in 
Specific Populations (8.1, 8.3)].

6  ADVERSE REACTIONS
The following clinically significant adverse 
reactions are described elsewhere in the 
labeling: 
•   Severe and fatal immune-mediated  

adverse reactions [see Warnings and 
Precautions (5.1)]

•   Infusion-related reactions [see Warnings  
and Precautions (5.2)]

6.1  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 with rates in the clinical trials 
of another drug and may not reflect the rates 
observed in practice.

The pooled safety population described in 
WARNINGS AND PRECAUTIONS reflects 
exposure to JEMPERLI as a single-agent in  
515 patients with advanced or recurrent solid 
tumors in the non-randomized, open-label, 
multicohort GARNET trial that enrolled  
290 patients with endometrial cancer and  
225 patients with other solid tumors. JEMPERLI 
was administered intravenously at doses of 
500 mg every 3 weeks for 4 doses followed 
by 1,000 mg every 6 weeks until disease 
progression or unacceptable toxicity. Among the 
515 patients, 42% were exposed for ≥24 weeks 
and 26% were exposed for >48 weeks.

Mismatch Repair Deficient (dMMR) Endometrial 
Cancer
The safety of JEMPERLI was evaluated in 
GARNET in 104 patients with advanced or 
recurrent dMMR EC who received at least  
1 dose of JEMPERLI [see Clinical Studies (14.1) 
of full prescribing information]. Patients received 
JEMPERLI 500 mg every 3 weeks for 4 doses 
followed by 1,000 mg every 6 weeks as an 
intravenous infusion until disease progression or 
unacceptable toxicity. Patients with autoimmune 
disease that required systemic therapy within  
2 years of treatment or a medical condition that 
required immunosuppression were ineligible. 
Among patients receiving JEMPERLI, 47% were 
exposed for 6 months or longer and 20% were 
exposed for >1 year.

Serious adverse reactions occurred in 34% of 
patients receiving JEMPERLI. Serious adverse 
reactions in >2% of patients included sepsis 
(2.9%), acute kidney injury (2.9%), urinary tract 
infection (2.9%), abdominal pain (2.9%), and 
pyrexia (2.9%).

JEMPERLI was permanently discontinued due to 
adverse reactions in 5 (4.8%) patients, including 
increased transaminases, sepsis, bronchitis, 
and pneumonitis. Dosage interruptions due to 
an adverse reaction occurred in 23% of patients 
who received JEMPERLI. Adverse reactions that 
required dosage interruption in ≥1% of patients 
who received JEMPERLI were anemia, diarrhea, 
increased lipase, and pyrexia.

The most common adverse reactions (≥20%) 
were fatigue/asthenia, nausea, diarrhea, anemia, 

and constipation. The most common Grade 3 
or 4 adverse reactions (≥2%) were anemia and 
increased transaminases. The most common 
Grade 3 or 4 laboratory abnormalities (≥2%) 
were decreased lymphocytes, decreased 
sodium, decreased leukocytes, decreased 
albumin, increased creatinine, increased 
alkaline phosphatase and increased alanine 
aminotransferase.

Table 1 summarizes the adverse reactions that 
occurred in ≥10% of patients with dMMR EC 
on JEMPERLI in GARNET.
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or severe abdominal pain [see Warnings 
and Precautions (5.1)].

• Hepatitis: Advise patients to contact their 
 healthcare provider immediately for jaundice,  
 severe nausea or vomiting, or easy bruising or 
 bleeding [see Warnings and Precautions (5.1)].

• Immune-mediated endocrinopathies: Advise  
 patients to contact their healthcare provider 
 immediately for signs or symptoms of 
 hypothyroidism, hyperthyroidism, thyroiditis, 
 adrenal insufficiency, hypophysitis, or type 1 
 diabetes mellitus [see Warnings and Precautions 
(5.1)].

• Nephritis: Advise patients to contact their  
 healthcare provider immediately for signs 
 or symptoms of nephritis [see Warnings and 
 Precautions (5.1)].

• Severe skin reactions: Advise patients to 
 contact their healthcare provider immediately 
 for any signs or symptoms of severe skin 
 reactions, SJS, TEN, or DRESS [see Warnings 
 and Precautions (5.1)].

• Other immune-mediated adverse reactions: 
• Advise patients that immune-mediated adverse 
reactions can occur and may involve any organ 
system, and to contact their healthcare provider 
immediately for any new signs or symptoms 
[see Warnings and Precautions (5.1)].

• Advise patients of the risk of solid organ 
transplant rejection and to contact their 
healthcare provider immediately for signs or 
symptoms of organ transplant rejection [see 
Warnings and Precautions (5.1)].

Infusion-Related Reactions
• Advise patients to contact their healthcare 
 provider immediately for signs or symptoms 
 of infusion-related reactions [see Warnings and 
 Precautions (5.2)].

Complications of Allogeneic HSCT
• Advise patients of the risk of post-allogeneic 
 hematopoietic stem cell transplantation 
 complications [see Warnings and Precautions 
 (5.3)]. 

Embryo-Fetal Toxicity
• Advise females of reproductive potential of  
 the potential risk to a fetus and to inform their 
 healthcare provider of a known or suspected 
 pregnancy [see Warnings and Precautions (5.4), 
Use in Specific Populations (8.1, 8.3)].

• Advise females of reproductive potential to use 
 effective contraception during treatment with 
 JEMPERLI and for 4 months after the last dose 
[see Warnings and Precautions (5.4), Use in 
 Specific Populations (8.1, 8.3)].

Lactation
• Advise women not to breastfeed during 
 treatment with JEMPERLI and for 4 months 
 after the last dose [see Use in Specific 
 Populations (8.2)].
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6.2  Immunogenicity
As with all therapeutic proteins, there is potential 
for immunogenicity. The detection of antibody 
formation is highly dependent on the sensitivity 
and specificity of the assay. Additionally, the 
observed incidence of antibody (including 
neutralizing antibody) positivity in an assay 
may be influenced by several factors including 
assay methodology, sample handling, timing of 
sample collection, concomitant medications, 
and underlying disease. For these reasons, 
comparison of the incidence of antibodies to 
dostarlimab-gxly in the studies described below 
with the incidence of antibodies in other studies or 
to other products may be misleading.

The immunogenicity of dostarlimab was evaluated 
in GARNET. Treatment-emergent anti-drug 
antibodies (ADAs) against dostarlimab-gxly were 
detected in 2.1% of 384 patients who received 
dostarlimab-gxly at the recommended dosage. 
Neutralizing antibodies were detected in 1% 
of patients. Because of the small number of 
patients who developed ADAs, the effect of 
immunogenicity on the efficacy and safety of 
dostarlimab-gxly is inconclusive. 

8  USE IN SPECIFIC POPULATIONS

8.1  Pregnancy

Risk Summary
Based on its mechanism of action, JEMPERLI 
can cause fetal harm when administered to a 
pregnant woman [see Clinical Pharmacology 
(12.1) of full prescribing information]. There are 
no available data on the use of JEMPERLI in 
pregnant women. Animal studies have 
demonstrated that inhibition of the PD-1/PD-L1 
pathway can lead to increased risk of immune-
mediated rejection of the developing fetus 
resulting in fetal death (see Data). Human IgG4 
immunoglobulins (IgG4) are known to cross the 
placental barrier; therefore, dostarlimab-gxly has 
the potential to be transmitted from the mother to

the developing fetus. Advise women of the 
potential risk to a fetus.

In the U.S. general population, the estimated 
background risk of major birth defects and 
miscarriage in clinically recognized pregnancies 
is 2% to 4% and 15% to 20%, respectively.

Data
Animal Data: Animal reproduction studies have 
not been conducted with JEMPERLI to evaluate 
its effect on reproduction and fetal development. 
A central function of the PD-1/PD-L1 pathway is 
to preserve pregnancy by maintaining maternal 
immune tolerance to the fetus. In murine models 
of pregnancy, blockade of PD-L1 signaling has 
been shown to disrupt tolerance to the fetus and 
to result in an increase in fetal loss; therefore, 
potential risks of administering JEMPERLI during 
pregnancy include increased rates of abortion 
or stillbirth. As reported in the literature, there 
were no malformations related to the blockade 
of PD-1/PD-L1 signaling in the offspring of these 
animals; however, immune-mediated disorders 
occurred in PD-1 and PD-L1 knockout mice. 
Based on its mechanism of action, fetal exposure 
to dostarlimab-gxly may increase the risk of 
developing immune-mediated disorders or altering 
the normal immune response. 

8.2  Lactation
Risk Summary
There is no information regarding the presence of 
dostarlimab-gxly in human 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 and for 4 months after the last 
dose of JEMPERLI.

8.3  Females and Males of Reproductive 
Potential
JEMPERLI can cause fetal harm when 
administered to a pregnant woman [see Use in 
Specific Populations (8.1)]. 
Pregnancy Testing
Verify pregnancy status in females of reproductive 
potential prior to initiating JEMPERLI [see Use in 
Specific Populations (8.1)].
Contraception
Females: Advise females of reproductive potential 
to use effective contraception during treatment 
with JEMPERLI and for 4 months after the last 
dose.

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

8.5  Geriatric Use
Of the 515 patients treated with JEMPERLI, 
51% were younger than 65 years, 37% were 
aged 65 through 75 years, and 12% were 
75 years or older. No overall differences in safety 
or effectiveness were observed between these 
patients and younger patients. 

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

Immune-Mediated Adverse Reactions
Inform patients of the risk of immune-mediated
adverse reactions that may be severe or fatal, 
may occur after discontinuation of treatment, and 
may require corticosteroid or other treatment and 
interruption or discontinuation of JEMPERLI. These 
reactions may include:
• Pneumonitis: Advise patients to contact their 

healthcare provider immediately for new or 
worsening cough, chest pain, or shortness of 
breath [see Warnings and Precautions (5.1)].

• Colitis: Advise patients to contact their 
healthcare provider immediately for diarrhea 

Table 2. Laboratory Abnormalities that Worsened 
from Baseline to Grade 3 or 4 Occurring in 
≥1% of Patients with dMMR Endometrial 
Cancer Receiving JEMPERLI in GARNET

   Laboratory Test

JEMPERLI (N=104)

All 
Gradesa

%

Grade 
3 or 4a

%

   Hematology

   Decreased lymphocytes 37 9

   Decreased leukocytes 21 2.9

   Chemistry

   Decreased albumin 30 2.9

   Increased creatinine 27 2.9

   Increased alkaline 
   phosphatase 25 2.9

   Increased aspartate    
   aminotransferase 16 1.9

   Increased alanine  
   aminotransferase 15 2.9

   Electrolytes

   Decreased sodium 26 4.8

   Increased calcium 15 1.9

   Decreased potassium 15 1.9
a Consists of new onset of laboratory abnormality or 
worsening of baseline laboratory abnormality.

6.1 Clinical Trials Experience (cont)

Continued from previous page
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TUMOR TYPE

Targeted OncologyTM: What is the protocol for 
molecular testing in lung cancer?
PIOTROWSKA: The updated NCCN [National Com- 
prehensive Cancer Network] guidelines are for patients 
with advanced or metastatic NSCLC.1 Certainly, if they 
have a nonsquamous tumor, they should be having molec-
ular testing, and importantly, this testing should be 
conducted as part of broad molecular profiling now. 

Of course, it also should include PD-L1 testing, but I 
think what the NCCN is trying to move away from is just 
doing individual tests and not doing the broad NGS, recog-
nizing that sometimes we do the specific gene tests as 
part of a rapid panel and then move on to the NGS. But 
the point is you want to make sure you’ve covered all these 
targets even in squamous carcinomas. 

Consider the molecular testing. We certainly have rarely 
seen these types of targets in squamous tumors. We’ll chat 
briefly about the fact that MET exon 14 [METex14] skipping 
[alterations], for example, can be seen in squamous and 
sarcomatoid histologies. I would say that most patients, at 
some point even the [patients with] squamous [disease], 
should have molecular testing performed.

[We have] all these different mutations and rearrange-
ments, the latest kid on the block being KRAS G12C, but 
an important point is that we have the targeted therapies 
for all these patients. For patients who don’t have one of 
these targets, we usually act, at least in part, based on 
the PD-L1 status.

Again, molecular testing should include EGFR, ALK, 
ROS1, BRAF, NTRK, METex14 skipping, RET, and KRAS 
alterations.1 It should be conducted as part of broad molec-
ular testing. PD-L1 testing—although I think that’s generally 
kind of reflex now, from pathology—is still important as 
well. The broad panels minimize tissue use and potential 
wastage, and they help us identify rare driver alterations, 
and, ultimately, they’re important for good patient care.

Another key point: For patients for whom you’re send-
ing NGS, the DNA NGS can be limited in the detection of 
certain fusions and METex14 skipping, so consider adding 
RNA NGS.1 Some of the companies are doing both; but in 
some cases, it may just be DNA NGS. Whatever test you’re 
using, know whether they’re doing both. If they aren’t, and 
you have [a patient in whom] you’re looking for a driver 
and you don’t find anything on the DNA NGS, I think it’s 
worth sending the RNA NGS. Plasma testing should also 
be considered, and I tend to send this now at the time of 
diagnosis in parallel with the tissue, but certainly a staged 
approach is reasonable, too. 

If…you’re waiting for molecular testing to come back, in 
general—and this is something I follow in my clinic—regard-
less of the PD-L1 status, if you have a patient who has not 
had the molecular testing done yet and you’re planning to 
give them either immunotherapy alone or chemotherapy   

Piotrowska Looks at Amivantamab and Mobocertinib 
for Patients With Rare Driver Mutations in NSCLC 

• A 64-year-old man presented with worsening fatigue, 
persistent dry cough, and mild progressive dyspnea 
over the past month, with some chest discomfort, 
especially during routine exercise; unintentional 
weight loss of 8 lb over the past 4 months.

• Medical history: hypertension and hyper-
cholesterolemia, both well controlled with 
medication; never smoker

• Physical examination: Right lower lobe auscultation 
revealed decreased breath sounds.

• ECOG performance status: 1
• CT of the chest showed a 3.5-cm mass in the 

right lower lobe, small right pleural effusion with 
nodularity; mediastinal lymph nodes. 

• PET/CT: multiple bone metastases, including 
vertebrae and left scapula

• Brain MRI was negative for brain metastasis.
• Mediastinal node endobronchial ultrasound revealed 

non–small cell lung cancer (NSCLC) TTF1-positive 
adenocarcinoma; stage IVB.

• PD-L1 expression was negative. 
• Molecular testing by tissue DNA next-generation 

sequencing (NGS) is pending results.
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plus immunotherapy, it’s recommended to withhold the 
immunotherapy until you get the NGS testing back.1 

The reason is that there is a concern that if you start 
patients on immunotherapy and then identify, for exam-
ple, an EGFR or ALK alteration and try to switch them to 
the targeted therapy, there is increased risk of toxicity. 
For example, there is an increased risk of pneumonitis 
with osimertinib [Tagrisso] and hepatitis with some of the 
ALK inhibitors, if patients have had prior immunotherapy.2 

If you have a patient in those rare cases where they 
just can’t wait to start treatment, generally the recom-
mendation is to give them a cycle of chemotherapy alone 
without the immunotherapy. Then once you have the NGS 
[results] back, you can always dial in the immunother-
apy with cycle 2.

If you’re giving someone immunotherapy, should 
you wait a certain period of time before giving a 
targeted agent?
The answer is we don’t know. There are some retrospective 
data specifically from the EGFR space looking at the rates 
of toxicities with osimertinib, and it looked like 3 months 
was a marker, where the rates were much higher if immu-
notherapy had been given with it in 3 months and lower if 
you waited longer than that. 

I don’t think it’s a magic number, and in those situations, 
the longer you can wait, the better. At the same time, I’ve 
had situations where you just can’t wait. The patient had 
immunotherapy, but they had an EGFR mutation and a ton 
of brain metastases—that might be a situation where you 
take the risk. The goal is to try to avoid that situation and 
certainly try to wait at least a few months if you can.

What do the NCCN guidelines say regarding a 
patient’s PD-L1 status? 
The way that I read their guidelines is “regardless of PD-L1,” 
but I think sometimes the discussion comes down to other 
things beyond just PD-L1 [expression], like the smoking 
status. If you have a heavy smoker with high PD-L1 [expres-
sion], in that situation, many of us would say, “Let’s just go 
ahead with the immunotherapy.” If you have a patient with 
no smoking history, like this one, sometimes those patients 
will have a targetable alteration and high PD-L1 [expression], 
and we will still want to treat them with a targeted therapy. 

Please discuss the various EGFR mutations clinicians 
should be aware of.
The key point here is that not all EGFR mutations in lung 
cancer are the same. The most common types of EGFR 
mutations are the EGFR exon 19 deletions and L858R 
point mutations, and those are the ones that are sensitive 
to drugs like osimertinib and that we treat with first-line 

osimertinib. Those make up about 85% of all EGFR muta-
tions in lung cancer, but between 5% and 10% of all EGFR 
mutations are exon 20 insertions.3 The key thing is that 
historically these have not been sensitive to first- and 
second-generation EGFR inhibitors. 

Even osimertinib has little activity in these mutations, and 
very poor responses are seen. But there’s a diverse group 
of insertions here, and this is where I was saying it can get 
tricky on NGS reports, because sometimes you just get the 
amino acid sequence, and it’s up to [the clinician] to remem-
ber exactly whether that falls in exon 20 or not. So if you’re 
unsure, it’s worth asking the pathologist or phoning a friend, 
as some of these are more common than others, but they 
can span amino acid positions 761 to 774.

One key point is that targeted [polymerase chain reac-
tion]–based approaches may underdetect this because of 
the heterogeneity of these mutations, so NGS testing is the 
best way to detect these.1 The one type of exon 20 inser-
tion that’s important to remember is the FQEA insertion, 
because these are early in the exon and tend to behave like 
exon 19 deletions and are like classic EGFR mutations, but 
the majority of these are not. 

Another somewhat minor point is that T790M mutation 
also occurs in exon 20, but that’s not an exon 20 insertion. 
That’s the resistance mutation that we treat with osimer-
tinib. There are also some other mutations in exon 20, like 
S768I, that can be sensitive to standard EGFR inhibitors. So 
what we’re looking for is insertions in exon 20, and structur-
ally these are different because this pushing of the C helix 
into the active confirmation causes steric hindrance that 
blocks the classic EGFR inhibitors from binding.4

POLLING QUESTION

At a live virtual event, Piotrowska asked participants, 
“What are you most likely to offer a patient with an 
EGFR exon 20 insertion mutation–positive metastatic  
NSCLC with disease progression on or after platinum-
based chemotherapy?”

ICI, immune checkpoint inhibitor; NSCLC, non–small cell lung cancer; TKI, 

tyrosine kinase inhibitor.

n Mobocertinib 64% (7)

n Amivantamab 36% (4)

n Chemotherapy 0% (0)

n Chemotherapy plus ICI 0% (0)

n Osimertinib 0% (0)

n Other TKI 0% (0)

 Total votes: 11

How have new drugs affected the 
treatment landscape?
This is a new [treatment setting], and I think it’s one that takes 
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a little time to get familiar with. The double dose of osimer-
tinib is something that’s been explored in clinical trials, but it 
has modest activity, I would say.5 The response rate was 24%, 
and progression-free survival [PFS] was about 8 or 9 months 
in a small study of only about 20 patients. It is an option, but 
[compared] with amivantamab [Rybrevant] and mobocertinib 
[Exkivity], I think now that we have the data, [the reason for 
using amivantamab or mobocertinib] is a little stronger.

The NCCN guidelines for EGFR exon 20 insertion muta-
tion–positive cancers show that the first line for these 
patients is still chemotherapy or chemoimmunotherapy. 
The approvals we have are only in the postchemotherapy 
setting. For patients like the one discussed today who prog-
ress on chemotherapy, you have 2 choices: amivantamab 
and mobocertinib, both approved within the past year or 
so.6,7 The nice thing about these drugs is that they have 
different mechanisms of action, so if you look at these  
2 options, you can use them both in either sequence. We 
don’t know exactly what the optimal sequence here is, but 
we do now have 2 approved therapies for patients with 
these mutations.

What data show the efficacy of amivantamab 
therapy in this patient population?
Amivantamab is given [intravenously and is a] bispecific 
antibody that targets EGFR and MET in the patient’s tumor. 
It is approved only in patients with EGFR exon 20 inser-
tion mutations who have progressed on platinum chemo-
therapy. The approval comes from this cohort from the 
phase 1 CHRYSALIS trial [NCT02609776], and you can see 
this was a standard phase 1 dose escalation.8 

They established the RP2D [recommended phase 2 dose] 
to be this weight-based dosing: either 1050 mg for less than 
80 kg or 1400 mg for more than 80 kg. Initially, for cycle 
1, it’s given weekly, and afterward it’s given every other 
week. In CHRYSALIS, [cohort D comprises] patients with 
EGFR exon 20 insertions.

There were 81 patients with EGFR exon 20 insertions.8 In 
terms of demographics, about 53% of [these patients] were 
nonsmokers, 47 patients had a smoking history, and the 
majority had adenocarcinoma. Interestingly, many of these 
patients were pretreated and had a median of 2 prior lines 
of therapy. All of them had had prior chemotherapy, about 
half had prior immunotherapy, and only a small number 
had prior EGFR inhibitors—largely first-, second-, or third- 
generation EGFR inhibitors—because these data were before 
these drugs were approved, so [we] didn’t have access to 
other exon 20–targeted therapies.

Efficacy for amivantamab among these patients showed 
a response rate of 40% by blinded independent review [95% 
CI, 29%-51%]. The clinical benefit rate here was 74% [95% CI, 
63%-83%]. The median duration of response was 11 months, 
and median PFS was 8.3 months. 

Sometimes what comes up is that there may be some 
slight differences in how these patients respond, depend-
ing on where in the exon the mutations arise. There are 
some hints that near-loop mutations may have a little more 
sensitivity, but I would say let’s not get too bogged down in 
that. I think it’s important enough that we recognize these 
mutations as their own distinct entity rather than worry 
about exactly where in the exon they fall, until we have more 
data on that point.

What are the relevant safety signals 
for amivantamab? 
[They] fall into a few categories.8 There are some dermato-
logic toxicities such as rash and paronychia, with rash seen 
in 78% of the patients. Looking at all the patients treated at 
the recommended phase 2 dose, there were mostly grade 
1 and 2 toxicities, with few grade 3 toxicities. Paronychia 
was seen in 40% at a largely low grade, and there was some 
edema and hypoalbuminemia, which are related to MET 
inhibition. The other one to be aware of is infusion-related 
reactions, and about two-thirds of these patients will   

The nice thing about these drugs is that they have 
different mechanisms of action, so if you look at these  
2 options, you can use them both in either sequence. We 
don’t know exactly what the optimal sequence here is, 
but we do now have 2 approved therapies for patients 
with these mutations.” 

—ZOFIA PIOTROWSKA ,  MD,  MHS



50  Case-Based Roundtable Meetings Spotlight

TUMOR TYPELUNG CANCER

have infusion-related reactions. We had a patient in our 
clinic today who was starting and had an infusion-related 
reaction, but [importantly, these reactions] tend to occur…
on day 1 of cycle 1. There are guidelines in the package 
insert for premedications with steroids for cycle 1, day 1, 
and cycle 1, day 2.9 

The drug is given as a split dose between the first 2 days 
with the first infusion because that’s when the infusion-
related reactions are most likely to occur. And even among 
patients who do have infusion-related reactions, generally 
when they come back on day 2 and [later], these don’t recur. 

For [clinicians] who treat other nonlung cancers, I’ve 
been told this is more like a rituximab [Rituxan]-type 
reaction than it is like a paclitaxel [Taxol] hypersensitiv-
ity reaction, where you must keep worrying about it. I 
haven’t used rituximab myself in a long time, but I think 
the concept is the same. 

I think this is something important to be aware of and 
to counsel patients about, but it is manageable. Also, 
it is important to warn and educate your nursing staff. 
Moreover, grade 3 toxicities were seen in 39% of the 
patients, but dose discontinuation related to treatment 
was only in 7%, and only 10% needed dose reduction.8

Which efficacy and safety data back up the use 
of mobocertinib?
Mobocertinib is the second agent that’s approved for EGFR 
exon 20 insertions, and this is, unlike the other intravenous 
antibody-based therapy, an oral EGFR inhibitor.10 This is also 
improved in the same kind of setting: postchemotherapy 
second line for exon 20 insertions. Mobocertinib was first 
developed specifically to target EGFR exon 20 insertions. The 
data for the approval come from this phase 1/2 study, again 
looking at a cohort of specifically [patients with] EGFR exon 
20 insertions who had prior immunotherapy.

This group was 114 patients all with prior platinum 
chemotherapy.10 They had a similar patient population, simi-
lar breakdown, a little more never smokers, and, again, a 
heavily pretreated population with a similar distribution of 
prior therapies.

The efficacy with mobocertinib showed an objective 
response rate [ORR] by blinded independent review of 28% 
among these 114 patients [95% CI, 20%-37%], and ORR was 
35% by investigator review [95% CI, 26%-45%]. The median 
PFS here was 7.3 months, but the median duration of 
response [DOR] was 17.5 months among those responders, 
and median [overall survival] was 24 months. 

Again, ORR of 28% by blinded review and median DOR of 
17 months. The main kind of toxicities to remember and be 
aware of are the [gastrointestinal] toxicities. Diarrhea is seen 
in 91% of these patients, including 21% who have grade 3 or 
higher diarrhea, so significant rates there.10 

Forty-five percent of these patients had rash, although 
largely these were low grade, and again you can see 
paronychia. QT prolongation with this agent was seen in 
about 11%, but you can also rarely see cardiomyopathy 
or heart failure in about 3% of patients and interstitial 
lung disease or pneumonitis in about 4%, but these are 
all toxicities that we see with osimertinib as well.

Now, the mechanisms of action of these drugs are 
quite different, and the administration is different. 
Amivantamab is given intravenously initially with frequent 
visits, so again you give the split dose with cycle 1, day 
1 and day 2, and then weekly visits for the first 4 weeks, 
and after that, it’s every other week.9 Whereas mobo-
certinib is an oral agent, but it’s given at 160 mg, with 
or without food.11 n
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and etoposide Q3W (n=269) for 4 to 6 cycles. The third arm was IMFINZI plus an Investigational Agent and EP followed by IMFINZI maintenance (n=268). FDA approval was based on the results 
from the planned interim analysis of the IMFINZI + EP and EP alone arms. Overall survival was the primary endpoint. At the time of the planned interim overall survival analysis with a median 
duration of follow-up of 14.2 months, mOS was 13 months (95% CI, 11.5-14.8) with IMFINZI + EP vs 10.3 months (95% CI, 9.3-11.2) with EP alone (HR=0.73; 95% CI, 0.59-0.91; P=0.0047).3,4

HR=0.73 (95% CI, 0.59-0.91; P=0.0047)

13-MONTH mOS
WITH IMFINZI + EP

10.3-MONTH mOS
WITH EP ALONE

VS

SUPERIOR OVERALL SURVIVAL AT INTERIM ANALYSIS3§
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Immune-Mediated Adverse Reactions (continued)
Evaluate liver enzymes, creatinine, and thyroid function at 
baseline and periodically during treatment. In cases of 
suspected immune-mediated adverse reactions, initiate 
appropriate workup to exclude alternative etiologies, including 
infection. Institute medical management promptly, including 
specialty consultation as appropriate. Withhold or permanently 
discontinue IMFINZI depending on severity. See Dosing and 
Administration for specific details. In general, if IMFINZI requires 
interruption or discontinuation, administer systemic 
corticosteroid therapy (1 mg to 2 mg/kg/day prednisone or 
equivalent) until improvement to Grade 1 or less. Upon 
improvement to Grade 1 or less, initiate corticosteroid taper and 
continue to taper over at least 1 month. Consider administration 
of other systemic immunosuppressants in patients whose 
immune-mediated adverse reactions are not controlled with 
corticosteroid therapy.

Immune-Mediated Pneumonitis
IMFINZI can cause immune-mediated pneumonitis. The 
incidence of pneumonitis is higher in patients who have received 
prior thoracic radiation. In patients who did not receive recent 
prior radiation, the incidence of immune-mediated pneumonitis 
was 2.4% (34/1414), including fatal (<0.1%), and Grade 3-4 
(0.4%) adverse reactions. In patients who received recent prior 
radiation, the incidence of pneumonitis (including radiation 
pneumonitis) in patients with unresectable Stage III NSCLC 
following definitive chemoradiation within 42 days prior to 
initiation of IMFINZI in PACIFIC was 18.3% (87/475) in patients 
receiving IMFINZI and 12.8% (30/234) in patients receiving 
placebo. Of the patients who received IMFINZI (475), 1.1% were 
fatal and 2.7% were Grade 3 adverse reactions. The frequency 
and severity of immune-mediated pneumonitis in patients who 
did not receive definitive chemoradiation prior to IMFINZI were 
similar in patients who received IMFINZI as a single agent or 
with ES-SCLC when in combination with chemotherapy.

Immune-Mediated Colitis
IMFINZI can cause immune-mediated colitis that is frequently 
associated with diarrhea. Cytomegalovirus (CMV) infection/
reactivation has been reported in patients with corticosteroid-
refractory immune-mediated colitis. In cases of corticosteroid-
refractory colitis, consider repeating infectious workup to 
exclude alternative etiologies. Immune-mediated colitis occurred 
in 2% (37/1889) of patients receiving IMFINZI, including 
Grade 4 (<0.1%) and Grade 3 (0.4%) adverse reactions.

Immune-Mediated Hepatitis
IMFINZI can cause immune-mediated hepatitis. Immune-
mediated hepatitis occurred in 2.8% (52/1889) of patients 
receiving IMFINZI, including fatal (0.2%), Grade 4 (0.3%) and 
Grade 3 (1.4%) adverse reactions.

Immune-Mediated Endocrinopathies
•  Adrenal Insufficiency: IMFINZI can cause primary or 

secondary adrenal insufficiency. For Grade 2 or higher 
adrenal insufficiency, initiate symptomatic treatment, 
including hormone replacement as clinically indicated. 
Immune-mediated adrenal insufficiency occurred in 0.5% 

(9/1889) of patients receiving IMFINZI, including Grade 3 
(<0.1%) adverse reactions.

•  Hypophysitis: IMFINZI can cause immune-mediated 
hypophysitis. Hypophysitis can present with acute symptoms 
associated with mass effect such as headache, photophobia, 
or visual field cuts. Hypophysitis can cause hypopituitarism. 
Initiate symptomatic treatment including hormone 
replacement as clinically indicated. Grade 3 hypophysitis/
hypopituitarism occurred in <0.1% (1/1889) of patients who 
received IMFINZI.

•  Thyroid Disorders: IMFINZI can cause immune-mediated 
thyroid disorders. Thyroiditis can present with or without 
endocrinopathy. Hypothyroidism can follow hyperthyroidism. 
Initiate hormone replacement therapy for hypothyroidism or 
institute medical management of hyperthyroidism as clinically 
indicated.

•  Thyroiditis: Immune-mediated thyroiditis occurred in 0.5% 
(9/1889) of patients receiving IMFINZI, including Grade 3 
(<0.1%) adverse reactions.

•  Hyperthyroidism: Immune-mediated hyperthyroidism 
occurred in 2.1% (39/1889) of patients receiving IMFINZI. 

•  Hypothyroidism: Immune-mediated hypothyroidism 
occurred in 8.3% (156/1889) of patients receiving IMFINZI, 
including Grade 3 (<0.1%) adverse reactions.

•  Type 1 Diabetes Mellitus, which can present with 
diabetic ketoacidosis: Monitor patients for hyperglycemia or 
other signs and symptoms of diabetes. Initiate treatment with 
insulin as clinically indicated. Grade 3 immune-mediated type 
1 diabetes mellitus occurred in <0.1% (1/1889) of patients 
receiving IMFINZI.

Immune-Mediated Nephritis with Renal Dysfunction
IMFINZI can cause immune-mediated nephritis. Immune-
mediated nephritis occurred in 0.5% (10/1889) of patients 
receiving IMFINZI, including Grade 3 (<0.1%) adverse reactions.

Immune-Mediated Dermatology Reactions
IMFINZI can cause immune-mediated rash or dermatitis. 
Exfoliative dermatitis, including Stevens-Johnson Syndrome 
(SJS), drug rash with eosinophilia and systemic symptoms 
(DRESS), and toxic epidermal necrolysis (TEN), have occurred 
with PD-1/L-1 blocking antibodies. Topical emollients and/or 
topical corticosteroids may be adequate to treat mild to 
moderate non-exfoliative rashes. Immune-mediated rash or 
dermatitis occurred in 1.8% (34/1889) of patients receiving 
IMFINZI, including Grade 3 (0.4%) adverse reactions.

Other Immune-Mediated Adverse Reactions
The following clinically significant, immune-mediated adverse 
reactions occurred at an incidence of less than 1% each in 
patients who received IMFINZI or were reported with the use of 
other PD-1/PD-L1 blocking antibodies.

•  Cardiac/vascular: Myocarditis, pericarditis, vasculitis.

•  Nervous system: Meningitis, encephalitis, myelitis and 
demyelination, myasthenic syndrome/myasthenia gravis 

(including exacerbation), Guillain-Barré syndrome, nerve 
paresis, autoimmune neuropathy.

•  Ocular: Uveitis, iritis, and other ocular inflammatory toxicities 
can occur. Some cases can be associated with retinal 
detachment. Various grades of visual impairment to include 
blindness can occur. If uveitis occurs in combination with 
other immune-mediated adverse reactions, consider a 
Vogt-Koyanagi-Harada-like syndrome, as this may require 
treatment with systemic steroids to reduce the risk of 
permanent vision loss.

•  Gastrointestinal: Pancreatitis including increases in serum 
amylase and lipase levels, gastritis, duodenitis.

•  Musculoskeletal and connective tissue disorders:
Myositis/polymyositis, rhabdomyolysis and associated 
sequelae including renal failure, arthritis, polymyalgia 
rheumatic.

•  Endocrine: Hypoparathyroidism

•  Other (hematologic/immune): Hemolytic anemia, aplastic 
anemia, hemophagocytic lymphohistiocytosis, systemic 
inflammatory response syndrome, histiocytic necrotizing 
lymphadenitis (Kikuchi lymphadenitis), sarcoidosis, immune 
thrombocytopenia, solid organ transplant rejection.

Infusion-Related Reactions
IMFINZI can cause severe or life-threatening infusion-related 
reactions. Monitor for signs and symptoms of infusion-related 
reactions. Interrupt, slow the rate of, or permanently discontinue 
IMFINZI based on the severity. See Dosing and Administration 
for specific details. For Grade 1 or 2 infusion-related reactions, 
consider using pre-medications with subsequent doses. 
Infusion-related reactions occurred in 2.2% (42/1889) of patients 
receiving IMFINZI, including Grade 3 (0.3%) adverse reactions.

Complications of Allogeneic HSCT after IMFINZI
Fatal and other serious complications can occur in patients who 
receive allogeneic hematopoietic stem cell transplantation 
(HSCT) before or after being treated with a PD-1/L-1 blocking 
antibody. Transplant-related complications include hyperacute 
graft-versus-host-disease (GVHD), acute GVHD, chronic GVHD, 
hepatic veno-occlusive disease (VOD) after reduced intensity 
conditioning, and steroid-requiring febrile syndrome (without an 
identified infectious cause). These complications may occur 
despite intervening therapy between PD-1/L-1 blockade and 
allogeneic HSCT. Follow patients closely for evidence of 
transplant-related complications and intervene promptly. 
Consider the benefit versus risks of treatment with a PD-1/L-1 
blocking antibody prior to or after an allogeneic HSCT.

Embryo-Fetal Toxicity
Based on its mechanism of action and data from animal studies, 
IMFINZI can cause fetal harm when administered to a pregnant 
woman. Advise pregnant women of the potential risk to a fetus. 

Advise females of reproductive potential to use effective 
contraception during treatment with IMFINZI and for at least 
3 months after the last dose of IMFINZI.

Lactation
There is no information regarding the presence of IMFINZI in 
human milk; however, because of the potential for adverse 
reactions in breastfed infants from IMFINZI, advise women not 
to breastfeed during treatment and for at least 3 months after 
the last dose.

Adverse Reactions
•  In patients with extensive-stage SCLC in the CASPIAN study 

receiving IMFINZI plus chemotherapy (n=265), the most 
common adverse reactions (≥20%) were nausea (34%), 
fatigue/asthenia (32%), and alopecia (31%). The most 
common Grade 3 or 4 adverse reaction (≥3%) was fatigue/
asthenia (3.4%)

•  In patients with extensive-stage SCLC in the CASPIAN study 
receiving IMFINZI plus chemotherapy (n=265), IMFINZI was 
discontinued due to adverse reactions in 7% of the patients 
receiving IMFINZI plus chemotherapy. Serious adverse 
reactions occurred in 31% of patients receiving IMFINZI plus 
chemotherapy. The most frequent serious adverse reactions 
reported in at least 1% of patients were febrile neutropenia 
(4.5%), pneumonia (2.3%), anemia (1.9%), pancytopenia 
(1.5%), pneumonitis (1.1%), and COPD (1.1%). Fatal adverse 
reactions occurred in 4.9% of patients receiving IMFINZI plus 
chemotherapy

The safety and effectiveness of IMFINZI have not been 
established in pediatric patients.

Please see Brief Summary of complete Prescribing 
Information on adjacent pages. 

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. 

References: 1. Paz-Ares L, Chen Y, Reinmuth N, et al. Durvalumab ± 
tremelimumab + platinum-etoposide in first-line extensive-stage SCLC 
(ES-SCLC): 3-year overall survival update from the phase 3 CASPIAN 
study [presentation]. Presented at: European Society for Medical Oncology 
(ESMO) Virtual Annual Meeting; September 17-21, 2021. 2. Referenced 
with permission from the NCCN Clinical Practice Guidelines in Oncology 
(NCCN Guidelines®) for Small Cell Lung Cancer V.1.2022. ©National 
Comprehensive Cancer Network, Inc. 2021. All rights reserved. Published 
August 9, 2021. Accessed August 16, 2021. To view the most recent and 
complete version of the guideline, go online to NCCN.org. 3. IMFINZI® 

(durvalumab) [Prescribing Information]. Wilmington, DE: AstraZeneca 
Pharmaceuticals LP; 2021. 4. Paz-Ares L, Dvorkin M, Chen Y, et al. 
Durvalumab plus platinum-etoposide versus platinum-etoposide in first-line 
treatment of extensive-stage small-cell lung cancer (CASPIAN): a 
randomised, controlled, open-label, phase 3 trial. Lancet. 2019;394 
(10212):1929-1939.
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Immune-Mediated Adverse Reactions (continued)
Evaluate liver enzymes, creatinine, and thyroid function at 
baseline and periodically during treatment. In cases of 
suspected immune-mediated adverse reactions, initiate 
appropriate workup to exclude alternative etiologies, including 
infection. Institute medical management promptly, including 
specialty consultation as appropriate. Withhold or permanently 
discontinue IMFINZI depending on severity. See Dosing and 
Administration for specific details. In general, if IMFINZI requires 
interruption or discontinuation, administer systemic 
corticosteroid therapy (1 mg to 2 mg/kg/day prednisone or 
equivalent) until improvement to Grade 1 or less. Upon 
improvement to Grade 1 or less, initiate corticosteroid taper and 
continue to taper over at least 1 month. Consider administration 
of other systemic immunosuppressants in patients whose 
immune-mediated adverse reactions are not controlled with 
corticosteroid therapy.

Immune-Mediated Pneumonitis
IMFINZI can cause immune-mediated pneumonitis. The 
incidence of pneumonitis is higher in patients who have received 
prior thoracic radiation. In patients who did not receive recent 
prior radiation, the incidence of immune-mediated pneumonitis 
was 2.4% (34/1414), including fatal (<0.1%), and Grade 3-4 
(0.4%) adverse reactions. In patients who received recent prior 
radiation, the incidence of pneumonitis (including radiation 
pneumonitis) in patients with unresectable Stage III NSCLC 
following definitive chemoradiation within 42 days prior to 
initiation of IMFINZI in PACIFIC was 18.3% (87/475) in patients 
receiving IMFINZI and 12.8% (30/234) in patients receiving 
placebo. Of the patients who received IMFINZI (475), 1.1% were 
fatal and 2.7% were Grade 3 adverse reactions. The frequency 
and severity of immune-mediated pneumonitis in patients who 
did not receive definitive chemoradiation prior to IMFINZI were 
similar in patients who received IMFINZI as a single agent or 
with ES-SCLC when in combination with chemotherapy.

Immune-Mediated Colitis
IMFINZI can cause immune-mediated colitis that is frequently 
associated with diarrhea. Cytomegalovirus (CMV) infection/
reactivation has been reported in patients with corticosteroid-
refractory immune-mediated colitis. In cases of corticosteroid-
refractory colitis, consider repeating infectious workup to 
exclude alternative etiologies. Immune-mediated colitis occurred 
in 2% (37/1889) of patients receiving IMFINZI, including 
Grade 4 (<0.1%) and Grade 3 (0.4%) adverse reactions.

Immune-Mediated Hepatitis
IMFINZI can cause immune-mediated hepatitis. Immune-
mediated hepatitis occurred in 2.8% (52/1889) of patients 
receiving IMFINZI, including fatal (0.2%), Grade 4 (0.3%) and 
Grade 3 (1.4%) adverse reactions.

Immune-Mediated Endocrinopathies
•  Adrenal Insufficiency: IMFINZI can cause primary or 

secondary adrenal insufficiency. For Grade 2 or higher 
adrenal insufficiency, initiate symptomatic treatment, 
including hormone replacement as clinically indicated. 
Immune-mediated adrenal insufficiency occurred in 0.5% 

(9/1889) of patients receiving IMFINZI, including Grade 3 
(<0.1%) adverse reactions.

•  Hypophysitis: IMFINZI can cause immune-mediated 
hypophysitis. Hypophysitis can present with acute symptoms 
associated with mass effect such as headache, photophobia, 
or visual field cuts. Hypophysitis can cause hypopituitarism. 
Initiate symptomatic treatment including hormone 
replacement as clinically indicated. Grade 3 hypophysitis/
hypopituitarism occurred in <0.1% (1/1889) of patients who 
received IMFINZI.

•  Thyroid Disorders: IMFINZI can cause immune-mediated 
thyroid disorders. Thyroiditis can present with or without 
endocrinopathy. Hypothyroidism can follow hyperthyroidism. 
Initiate hormone replacement therapy for hypothyroidism or 
institute medical management of hyperthyroidism as clinically 
indicated.

•  Thyroiditis: Immune-mediated thyroiditis occurred in 0.5% 
(9/1889) of patients receiving IMFINZI, including Grade 3 
(<0.1%) adverse reactions.

•  Hyperthyroidism: Immune-mediated hyperthyroidism 
occurred in 2.1% (39/1889) of patients receiving IMFINZI. 

•  Hypothyroidism: Immune-mediated hypothyroidism 
occurred in 8.3% (156/1889) of patients receiving IMFINZI, 
including Grade 3 (<0.1%) adverse reactions.

•  Type 1 Diabetes Mellitus, which can present with 
diabetic ketoacidosis: Monitor patients for hyperglycemia or 
other signs and symptoms of diabetes. Initiate treatment with 
insulin as clinically indicated. Grade 3 immune-mediated type 
1 diabetes mellitus occurred in <0.1% (1/1889) of patients 
receiving IMFINZI.

Immune-Mediated Nephritis with Renal Dysfunction
IMFINZI can cause immune-mediated nephritis. Immune-
mediated nephritis occurred in 0.5% (10/1889) of patients 
receiving IMFINZI, including Grade 3 (<0.1%) adverse reactions.

Immune-Mediated Dermatology Reactions
IMFINZI can cause immune-mediated rash or dermatitis. 
Exfoliative dermatitis, including Stevens-Johnson Syndrome 
(SJS), drug rash with eosinophilia and systemic symptoms 
(DRESS), and toxic epidermal necrolysis (TEN), have occurred 
with PD-1/L-1 blocking antibodies. Topical emollients and/or 
topical corticosteroids may be adequate to treat mild to 
moderate non-exfoliative rashes. Immune-mediated rash or 
dermatitis occurred in 1.8% (34/1889) of patients receiving 
IMFINZI, including Grade 3 (0.4%) adverse reactions.

Other Immune-Mediated Adverse Reactions
The following clinically significant, immune-mediated adverse 
reactions occurred at an incidence of less than 1% each in 
patients who received IMFINZI or were reported with the use of 
other PD-1/PD-L1 blocking antibodies.

•  Cardiac/vascular: Myocarditis, pericarditis, vasculitis.

•  Nervous system: Meningitis, encephalitis, myelitis and 
demyelination, myasthenic syndrome/myasthenia gravis 

(including exacerbation), Guillain-Barré syndrome, nerve 
paresis, autoimmune neuropathy.

•  Ocular: Uveitis, iritis, and other ocular inflammatory toxicities 
can occur. Some cases can be associated with retinal 
detachment. Various grades of visual impairment to include 
blindness can occur. If uveitis occurs in combination with 
other immune-mediated adverse reactions, consider a 
Vogt-Koyanagi-Harada-like syndrome, as this may require 
treatment with systemic steroids to reduce the risk of 
permanent vision loss.

•  Gastrointestinal: Pancreatitis including increases in serum 
amylase and lipase levels, gastritis, duodenitis.

•  Musculoskeletal and connective tissue disorders:
Myositis/polymyositis, rhabdomyolysis and associated 
sequelae including renal failure, arthritis, polymyalgia 
rheumatic.

•  Endocrine: Hypoparathyroidism

•  Other (hematologic/immune): Hemolytic anemia, aplastic 
anemia, hemophagocytic lymphohistiocytosis, systemic 
inflammatory response syndrome, histiocytic necrotizing 
lymphadenitis (Kikuchi lymphadenitis), sarcoidosis, immune 
thrombocytopenia, solid organ transplant rejection.

Infusion-Related Reactions
IMFINZI can cause severe or life-threatening infusion-related 
reactions. Monitor for signs and symptoms of infusion-related 
reactions. Interrupt, slow the rate of, or permanently discontinue 
IMFINZI based on the severity. See Dosing and Administration 
for specific details. For Grade 1 or 2 infusion-related reactions, 
consider using pre-medications with subsequent doses. 
Infusion-related reactions occurred in 2.2% (42/1889) of patients 
receiving IMFINZI, including Grade 3 (0.3%) adverse reactions.

Complications of Allogeneic HSCT after IMFINZI
Fatal and other serious complications can occur in patients who 
receive allogeneic hematopoietic stem cell transplantation 
(HSCT) before or after being treated with a PD-1/L-1 blocking 
antibody. Transplant-related complications include hyperacute 
graft-versus-host-disease (GVHD), acute GVHD, chronic GVHD, 
hepatic veno-occlusive disease (VOD) after reduced intensity 
conditioning, and steroid-requiring febrile syndrome (without an 
identified infectious cause). These complications may occur 
despite intervening therapy between PD-1/L-1 blockade and 
allogeneic HSCT. Follow patients closely for evidence of 
transplant-related complications and intervene promptly. 
Consider the benefit versus risks of treatment with a PD-1/L-1 
blocking antibody prior to or after an allogeneic HSCT.

Embryo-Fetal Toxicity
Based on its mechanism of action and data from animal studies, 
IMFINZI can cause fetal harm when administered to a pregnant 
woman. Advise pregnant women of the potential risk to a fetus. 

Advise females of reproductive potential to use effective 
contraception during treatment with IMFINZI and for at least 
3 months after the last dose of IMFINZI.

Lactation
There is no information regarding the presence of IMFINZI in 
human milk; however, because of the potential for adverse 
reactions in breastfed infants from IMFINZI, advise women not 
to breastfeed during treatment and for at least 3 months after 
the last dose.

Adverse Reactions
•  In patients with extensive-stage SCLC in the CASPIAN study 

receiving IMFINZI plus chemotherapy (n=265), the most 
common adverse reactions (≥20%) were nausea (34%), 
fatigue/asthenia (32%), and alopecia (31%). The most 
common Grade 3 or 4 adverse reaction (≥3%) was fatigue/
asthenia (3.4%)

•  In patients with extensive-stage SCLC in the CASPIAN study 
receiving IMFINZI plus chemotherapy (n=265), IMFINZI was 
discontinued due to adverse reactions in 7% of the patients 
receiving IMFINZI plus chemotherapy. Serious adverse 
reactions occurred in 31% of patients receiving IMFINZI plus 
chemotherapy. The most frequent serious adverse reactions 
reported in at least 1% of patients were febrile neutropenia 
(4.5%), pneumonia (2.3%), anemia (1.9%), pancytopenia 
(1.5%), pneumonitis (1.1%), and COPD (1.1%). Fatal adverse 
reactions occurred in 4.9% of patients receiving IMFINZI plus 
chemotherapy

The safety and effectiveness of IMFINZI have not been 
established in pediatric patients.

Please see Brief Summary of complete Prescribing 
Information on adjacent pages. 

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. 

References: 1. Paz-Ares L, Chen Y, Reinmuth N, et al. Durvalumab ± 
tremelimumab + platinum-etoposide in first-line extensive-stage SCLC 
(ES-SCLC): 3-year overall survival update from the phase 3 CASPIAN 
study [presentation]. Presented at: European Society for Medical Oncology 
(ESMO) Virtual Annual Meeting; September 17-21, 2021. 2. Referenced 
with permission from the NCCN Clinical Practice Guidelines in Oncology 
(NCCN Guidelines®) for Small Cell Lung Cancer V.1.2022. ©National 
Comprehensive Cancer Network, Inc. 2021. All rights reserved. Published 
August 9, 2021. Accessed August 16, 2021. To view the most recent and 
complete version of the guideline, go online to NCCN.org. 3. IMFINZI® 

(durvalumab) [Prescribing Information]. Wilmington, DE: AstraZeneca 
Pharmaceuticals LP; 2021. 4. Paz-Ares L, Dvorkin M, Chen Y, et al. 
Durvalumab plus platinum-etoposide versus platinum-etoposide in first-line 
treatment of extensive-stage small-cell lung cancer (CASPIAN): a 
randomised, controlled, open-label, phase 3 trial. Lancet. 2019;394 
(10212):1929-1939.
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IMFINZI® (durvalumab) injection, for intravenous use
Brief Summary of Prescribing Information. For complete prescribing information consult official package insert.

INDICATIONS AND USAGE
Small Cell Lung Cancer
IMFINZI, in combination with etoposide and either carboplatin or cisplatin, is indicated for the first-line 
treatment of adult patients with extensive-stage small cell lung cancer (ES-SCLC).
DOSAGE AND ADMINISTRATION
Recommended Dosage
The recommended dosages for IMFINZI as a single agent and IMFINZI in combination with chemotherapy 
are presented in Table 1 [see Clinical Studies (14) in the full Prescribing Information].
IMFINZI is administered as an intravenous infusion over 60 minutes.
Table 1. Recommended Dosages of IMFINZI

Indication Recommended IMFINZI dosage Duration of Therapy
ES-SCLC Patients with a body weight of 30 kg and more:

1500 mg in combination with chemotherapy1 every  
3 weeks (21 days) for 4 cycles,
followed by 1500 mg every 4 weeks as a single agent
Patients with a body weight of less than 30 kg:
20 mg/kg in combination with chemotherapy1 every  
3 weeks (21 days) for 4 cycles,
followed by 10 mg/kg every 2 weeks as a single agent

Until disease progression  
or  
unacceptable toxicity

1 Administer IMFINZI prior to chemotherapy on the same day. When IMFINZI is administered in combination with  
chemotherapy, refer to the Prescribing Information for etoposide and carboplatin or cisplatin for dosing information.

Dosage Modifications for Adverse Reactions
No dose reduction for IMFINZI is recommended. In general, withhold IMFINZI for severe (Grade 3)  
immune-mediated adverse reactions. Permanently discontinue IMFINZI for life-threatening (Grade 4)  
immune-mediated adverse reactions, recurrent severe (Grade 3) immune-mediated reactions that require 
systemic immunosuppressive treatment, or an inability to reduce corticosteroid dose to 10 mg or less of 
prednisone or equivalent per day within 12 weeks of initiating corticosteroids.
Dosage modifications for IMFINZI for adverse reactions that require management different from these 
general guidelines are summarized in Table 2.
Table 2. Recommended Dosage Modifications for Adverse Reactions

Adverse Reaction Severity1 Dosage Modification
Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1) in the full  
Prescribing Information]

Pneumonitis Grade 2 Withhold2

Grade 3 or 4 Permanently discontinue

Colitis Grade 2 or 3 Withhold2

Grade 4 Permanently discontinue

Hepatitis with no  
tumor involvement  
of the liver

ALT or AST increases to more than  
3 and up to 8 times the ULN
or
total bilirubin increases to more than  
1.5 and up to 3 times ULN

Withhold2

ALT or AST increases to more than  
8 times ULN
or 
total bilirubin increases to more  
than 3 times the ULN

Permanently discontinue

Hepatitis with tumor 
involvement of the liver3

AST or ALT is more than 1 and up to  
3 times ULN at baseline and increases  
to more than 5 and up to 10 times ULN
or
AST or ALT is more than 3 and up to  
5 times ULN at baseline and increases  
to more than 8 and up to 10 times ULN

Withhold2

AST or ALT increases to more than  
10 times ULN 
or
Total bilirubin increases to more  
than 3 times ULN

Permanently discontinue

Endocrinopathies Grade 3 or 4
Withhold until clinically stable 
or permanently discontinue 
depending on severity

Nephritis with Renal
Dysfunction

Grade 2 or 3 increased blood creatinine Withhold2

Grade 4 increased blood creatinine Permanently discontinue
Exfoliative Dermatologic
Conditions

Suspected SJS, TEN, or DRESS Withhold2

Confirmed SJS, TEN, or DRESS Permanently discontinue
Myocarditis Grade 2, 3, or 4 Permanently discontinue

Neurological Toxicities Grade 2 Withhold2

Grade 3 or 4 Permanently discontinue
Other Adverse Reactions
Infusion-related reactions 
[see Warnings and 
Precautions (5.2) in the full  
Prescribing Information]

Grade 1 or 2 Interrupt or slow the rate of 
infusion

Grade 3 or 4 Permanently discontinue

ALT = alanine aminotransferase, AST = aspartate aminotransferase, DRESS = Drug Rash with Eosinophilia and Systemic 
Symptoms, SJS = Stevens Johnson Syndrome, TEN = toxic epidermal necrolysis, ULN = upper limit normal
1 Based on National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.03.
2 Resume in patients with complete or partial resolution (Grade 0 to 1) after corticosteroid taper. Permanently discontinue 
if no complete or partial resolution within 12 weeks of initiating steroids or inability to reduce prednisone 10 mg per day 
or less (or equivalent) within 12 weeks of initiating steroids.
3 If AST and ALT are less than or equal to ULN at baseline in patients with liver involvement, withhold or permanently 
discontinue IMFINZI based on recommendations for hepatitis with no liver involvement.

Preparation and Administration
Preparation
• Visually inspect drug product for particulate matter and discoloration prior to administration,  

whenever solution and container permit. Discard the vial if the solution is cloudy, discolored, or 
visible particles are observed.

• Do not shake the vial.
• Withdraw the required volume from the vial(s) of IMFINZI and transfer into an intravenous bag 

containing 0.9% Sodium Chloride Injection, USP or 5% Dextrose Injection, USP. Mix diluted  
solution by gentle inversion. Do not shake the solution. The final concentration of the diluted solution 
should be between 1 mg/mL and 15 mg/mL.

• Discard partially used or empty vials of IMFINZI.
Storage of Infusion Solution
• IMFINZI does not contain a preservative.
• Administer infusion solution immediately once prepared. If infusion solution is not administered 

immediately and needs to be stored, the time from preparation should not exceed:
°  28 days in a refrigerator at 2°C to 8°C (36°F to 46°F)
°  8 hours at room temperature up to 25°C (77°F)

• Do not freeze.
• Do not shake.
Administration
• Administer infusion solution intravenously over 60 minutes through an intravenous line containing  

a sterile, low-protein binding 0.2 or 0.22 micron in-line filter.
• Do not co-administer other drugs through the same infusion line.

CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS 
Immune-Mediated Adverse Reactions
IMFINZI is a monoclonal antibody that belongs to a class of drugs that bind to either the programmed 
death-receptor 1 (PD-1) or the PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1 pathway, thereby removing 
inhibition of the immune response, potentially breaking peripheral tolerance and inducing immune-
mediated adverse reactions. Important immune-mediated adverse reactions listed under Warnings and 
Precautions may not include all possible severe and fatal immune-mediated reactions.
Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ system or 
tissue. Immune-mediated adverse reactions can occur at any time after starting treatment with a PD-1/
PD-L1 blocking antibody. While immune-mediated adverse reactions usually manifest during treatment 
with PD-1/PD-L1 blocking antibodies, immune-mediated adverse reactions can also manifest after 
discontinuation of PD-1/PD-L1 blocking antibodies.
Early identification and management of immune-mediated adverse reactions are essential to ensure 
safe use of PD-1/PD-L1 blocking antibodies. Monitor patients closely for symptoms and signs that may 
be clinical manifestations of underlying immune-mediated adverse reactions. Evaluate liver enzymes, 
creatinine, and thyroid function at baseline and periodically during treatment. In cases of suspected 
immune-mediated adverse reactions, initiate appropriate workup to exclude alternative etiologies, 
including infection. Institute medical management promptly, including specialty consultation as 
appropriate.
Withhold or permanently discontinue IMFINZI depending on severity [see Dosage and Administration 
(2.2) in the full Prescribing Information]. In general, if IMFINZI requires interruption or discontinuation, 
administer systemic corticosteroid therapy (1 mg to 2 mg/kg/day prednisone or equivalent) until 
improvement to Grade 1 or less. Upon improvement to Grade 1 or less, initiate corticosteroid taper and 
continue to taper over at least 1 month. Consider administration of other systemic immunosuppressants 
in patients whose immune-mediated adverse reactions are not controlled with corticosteroid therapy.
Toxicity management guidelines for adverse reactions that do not necessarily require systemic steroids 
(e.g., endocrinopathies and dermatologic reactions) are discussed below.
Immune-Mediated Pneumonitis
IMFINZI can cause immune-mediated pneumonitis. The incidence of pneumonitis is higher in patients 
who have received prior thoracic radiation.
In Patients Who did Not Receive Recent Prior Radiation
In patients who received IMFINZI on clinical trials in which radiation therapy was generally not 
administered immediately prior to initiation of IMFINZI, the incidence of immune-mediated pneumonitis 
was 2.4% (34/1414), including fatal (<0.1%), and Grade 3-4 (0.4%) adverse reactions. Events resolved 
in 19 of the 34 patients and resulted in permanent discontinuation in 5 patients. Systemic corticosteroids 
were required in 19 patients (19/34) with pneumonitis who did not receive chemoradiation prior to 
initiation of IMFINZI.
In Patients Who Received Recent Prior Radiation
The incidence of pneumonitis (including radiation pneumonitis) in patients with unresectable Stage III 
NSCLC following definitive chemoradiation within 42 days prior to initiation of IMFINZI in PACIFIC was 
18.3% (87/475) in patients receiving IMFINZI and 12.8% (30/234) in patients receiving placebo. Of the 
patients who received IMFINZI (475) 1.1% were fatal and 2.7% were Grade 3 adverse reactions. Events 
resolved in 50 of the 87 patients and resulted in permanent discontinuation in 27 patients.
Systemic corticosteroids were required in 64 patients (64/87) with pneumonitis who had received chemo-
radiation prior to initiation of IMFINZI, while 2 patients required use of infliximab with high-dose steroids.
The frequency and severity of immune-mediated pneumonitis in patients who did not receive definitive 
chemoradiation prior to IMFINZI were similar whether IMFINZI was given as a single agent in patients 
with various cancers in a pooled data set or in patients with ES-SCLC when given in combination with 
chemotherapy.
Immune-Mediated Colitis
IMFINZI can cause immune-mediated colitis that is frequently associated with diarrhea. Cytomegalovirus 
(CMV) infection/reactivation has been reported in patients with corticosteroid-refractory immune-mediated 
colitis. In cases of corticosteroid-refractory colitis, consider repeating infectious workup to exclude 
alternative etiologies.
Immune-mediated colitis occurred in 2% (37/1889) of patients receiving IMFINZI, including Grade 4 (<0.1%) 
and Grade 3 (0.4%) adverse reactions. Events resolved in 27 of the 37 patients and resulted in permanent 
discontinuation in 8 patients. Systemic corticosteroids were required in all patients with immune-mediated 
colitis, while 2 patients (2/37) required other immunosuppressants (e.g. infliximab, mycophenolate).
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Immune-Mediated Hepatitis
IMFINZI can cause immune-mediated hepatitis.
Immune-mediated hepatitis occurred in 2.8% (52/1889) of patients receiving IMFINZI, including  
fatal (0.2%), Grade 4 (0.3%) and Grade 3 (1.4%) adverse reactions. Events resolved in 21 of the  
52 patients and resulted in permanent discontinuation of IMFINZI in 6 patients. Systemic corticosteroids 
were required in all patients with immune-mediated hepatitis, while 2 patients (2/52) required use of 
mycophenolate with high-dose steroids.
Immune-Mediated Endocrinopathies
Adrenal Insufficiency:
IMFINZI can cause primary or secondary adrenal insufficiency. For Grade 2 or higher adrenal  
insufficiency, initiate symptomatic treatment, including hormone replacement as clinically indicated. 
Withhold or permanently discontinue IMFINZI based on the severity [see  Dosage and Administration 
(2.2) in the full Prescribing Information].
Immune-mediated adrenal insufficiency occurred in 0.5% (9/1889) of patients receiving IMFINZI, 
including Grade 3 (<0.1%) adverse reactions. Events resolved in 1 of the 9 patients and did not lead 
to permanent discontinuation of IMFINZI in any patients. Systemic corticosteroids were required in all 
patients with adrenal insufficiency; of these, the majority remained on systemic corticosteroids.
Hypophysitis:
IMFINZI can cause immune-mediated hypophysitis. Hypophysitis can present with acute symptoms 
associated with mass effect such as headache, photophobia, or visual field cuts. Hypophysitis can cause 
hypopituitarism. Initiate symptomatic treatment including hormone replacement as clinically indicated. 
Withhold or permanently discontinue IMFINZI depending on severity [see Dosage and Administration 
(2.2) in the full Prescribing Information].
Grade 3 hypophysitis/hypopituitarism occurred in <0.1% (1/1889) of patients who received IMFINZI. 
Treatment with systemic corticosteroids was administered in this patient. The event did not lead to 
permanent discontinuation of IMFINZI.
Thyroid Disorders:
IMFINZI can cause immune-mediated thyroid disorders. Thyroiditis can present with or without 
endocrinopathy. Hypothyroidism can follow hyperthyroidism. Initiate hormone replacement therapy  
for hypothyroidism or institute medical management of hyperthyroidism as clinically indicated.  
Withhold or discontinue IMFINZI based on the severity [see Dosage and Administration (2.2) in the full 
Prescribing Information].
Thyroiditis: Immune-mediated thyroiditis occurred in 0.5% (9/1889) of patients receiving IMFINZI, 
including Grade 3 (<0.1%) adverse reactions. Events resolved in 4 of the 9 patients and resulted in 
permanent discontinuation in 1 patient. Systemic corticosteroids were required in 3 patients (3/9) with 
immune-mediated thyroiditis, while 8 patients (8/9) required endocrine therapy.
Hyperthyroidism: Immune-mediated hyperthyroidism occurred in 2.1% (39/1889) of patients receiving 
IMFINZI. Events resolved in 30 of the 39 patients and did not lead to permanent discontinuation of 
IMFINZI in any patients. Systemic corticosteroids were required in 9 patients (9/39) with immune-
mediated hyperthyroidism, while 35 patients (35/39) required endocrine therapy.
Hypothyroidism: Immune-mediated hypothyroidism occurred in 8.3% (156/1889) of patients receiving 
IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 31 of the 156 patients and did not 
lead to permanent discontinuation of IMFINZI in any patients. Systemic corticosteroids were required in 11 
patients (11/156) and the majority of patients (152/156) required long-term thyroid hormone replacement.
Type 1 Diabetes Mellitus, which can present with diabetic ketoacidosis: Monitor patients for hyper-
glycemia or other signs and symptoms of diabetes. Initiate treatment with insulin as clinically indicated. 
Withhold or permanently discontinue IMFINZI based on the severity [see Dosage and Administration  
(2.2) in the full Prescribing Information].
Grade 3 immune-mediated type 1 diabetes mellitus occurred in <0.1% (1/1889) of patients receiving 
IMFINZI. This patient required long-term insulin therapy and IMFINZI was permanently discontinued. 
Two additional patients (0.1%, 2/1889) had events of hyperglycemia requiring insulin therapy that did 
not resolve at the time of reporting.
Immune-Mediated Nephritis with Renal Dysfunction
IMFINZI can cause immune-mediated nephritis.
Immune-mediated nephritis occurred in 0.5% (10/1889) of patients receiving IMFINZI, including Grade 3 
(<0.1%) adverse reactions. Events resolved in 5 of the 10 patients and resulted in permanent discontinuation 
in 3 patients. Systemic corticosteroids were required in all patients with immune-mediated nephritis.
Immune-Mediated Dermatology Reactions
IMFINZI can cause immune-mediated rash or dermatitis. Exfoliative dermatitis, including Stevens Johnson 
Syndrome (SJS), drug rash with eosinophilia and systemic symptoms (DRESS), and toxic epidermal necrolysis 
(TEN), has occurred with PD-1/L-1 blocking antibodies. Topical emollients and/or topical corticosteroids may 
be adequate to treat mild to moderate non-exfoliative rashes. Withhold or permanently discontinue IMFINZI 
depending on severity [see Dosage and Administration (2.2) in the full Prescribing Information].
Immune-mediated rash or dermatitis occurred in 1.8% (34/1889) of patients receiving IMFINZI, including 
Grade 3 (0.4%) adverse reactions. Events resolved in 19 of the 34 patients and resulted in permanent 
discontinuation in 2 patients. Systemic corticosteroids were required in all patients with immune-
mediated rash or dermatitis.
Other Immune-Mediated Adverse Reactions
The following clinically significant, immune-mediated adverse reactions occurred at an incidence of less 
than 1% each in patients who received IMFINZI or were reported with the use of other PD-1/PD-L1 
blocking antibodies.
Cardiac/vascular: Myocarditis, pericarditis, vasculitis.
Nervous system: Meningitis, encephalitis, myelitis and demyelination, myasthenic syndrome/myasthenia 
gravis (including exacerbation), Guillain-Barré syndrome, nerve paresis, autoimmune neuropathy.
Ocular: Uveitis, iritis, and other ocular inflammatory toxicities can occur. Some cases can be associated 
with retinal detachment. Various grades of visual impairment to include blindness can occur. If uveitis 
occurs in combination with other immune-mediated adverse reactions, consider a Vogt-Koyanagi-
Harada-like syndrome, as this may require treatment with systemic steroids to reduce the risk of 
permanent vision loss.
Gastrointestinal: Pancreatitis including increases in serum amylase and lipase levels, gastritis, 
duodenitis.
Musculoskeletal and connective tissue disorders: Myositis/polymyositis, rhabdomyolysis and 
associated sequelae including renal failure, arthritis, polymyalgia rheumatic.

Endocrine: Hypoparathyroidism
Other (hematologic/immune): Hemolytic anemia, aplastic anemia, hemophagocytic lymphohistio-
cytosis, systemic inflammatory response syndrome, histiocytic necrotizing lymphadenitis  
(Kikuchi lymphadenitis), sarcoidosis, immune thrombocytopenia, solid organ transplant rejection.
Infusion-Related Reactions
IMFINZI can cause severe or life-threatening infusion-related reactions.
Monitor for signs and symptoms of infusion-related reactions. Interrupt, slow the rate of, or permanently 
discontinue IMFINZI based on the severity [see Dosage and Administration (2.2) in the full Prescribing Infor-
mation]. For Grade 1 or 2 infusion-related reactions, consider using pre-medications with subsequent doses.
Infusion-related reactions occurred in 2.2% (42/1889) of patients receiving IMFINZI, including Grade 3 
(0.3%) adverse reactions.
Complications of Allogeneic HSCT after IMFINZI
Fatal and other serious complications can occur in patients who receive allogeneic hematopoietic stem 
cell transplantation (HSCT) before or after being treated with a PD-1/L-1 blocking antibody. Transplant- 
related complications include hyperacute graft-versus-host-disease (GVHD), acute GVHD, chronic GVHD, 
hepatic veno-occlusive disease (VOD) after reduced intensity conditioning, and steroid-requiring febrile 
syndrome (without an identified infectious cause). These complications may occur despite intervening 
therapy between PD-1/L-1 blockade and allogeneic HSCT.
Follow patients closely for evidence of transplant-related complications and intervene promptly. Consider 
the benefit versus risks of treatment with a PD-1/L-1 blocking antibody prior to or after an allogeneic HSCT.
Embryo-Fetal Toxicity
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal harm when 
administered to a pregnant woman. In animal reproduction studies, administration of durvalumab to  
cynomolgus monkeys from the onset of organogenesis through delivery resulted in increased premature 
delivery, fetal loss and premature neonatal death. Advise pregnant women of the potential risk to a  
fetus. Advise females of reproductive potential to use effective contraception during treatment with  
IMFINZI and for at least 3 months after the last dose of IMFINZI [see Use in Specific Populations  
(8.1, 8.3) in the full Prescribing Information].
ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other sections of the labeling.
• Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1) in the full Prescribing 

Information].
• Infusion-Related Reactions [see Warnings and Precautions (5.2) in the full Prescribing Information].
Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed  
in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug  
and may not reflect the rates observed in practice.
The data described in the Warnings and Precautions section reflect exposure to IMFINZI in 1889 patients 
from the PACIFIC study (a randomized, placebo-controlled study that enrolled 475 patients with  
Stage III NSCLC), Study 1108 (an open-label, single-arm, multicohort study that enrolled 970 patients 
with advanced solid tumors), and an additional open-label, single-arm trial that enrolled 444 patients with 
metastatic lung cancer, an indication for which durvalumab is not approved. In these trials, IMFINZI was 
administered at a dose of 10 mg/kg every 2 weeks. Among the 1889 patients, 38% were exposed for  
6 months or more and 18% were exposed for 12 months or more. The data also reflect exposure to 
IMFINZI in combination with chemotherapy in 265 patients from the CASPIAN study (a randomized, 
open-label study in patients with ES-SCLC). In the CASPIAN study, IMFINZI was administered at a dose 
of 1500 mg every 3 or 4 weeks.
The data described in this section reflect exposure to IMFINZI in patients with ES-SCLC enrolled  
in the CASPIAN study.
Small Cell Lung Cancer
The safety of IMFINZI in combination with etoposide and either carboplatin or cisplatin in previously 
untreated ES-SCLC was evaluated in CASPIAN, a randomized, open-label, multicenter, active-controlled 
trial. A total of 265 patients received IMFINZI 1500 mg in combination with chemotherapy every 3 weeks 
for 4 cycles followed by IMFINZI 1500 mg every 4 weeks until disease progression or unacceptable 
toxicity. The trial excluded patients with active or prior autoimmune disease or with medical conditions 
that required systemic corticosteroids or immunosuppressants [see Clinical Studies (14.3) in the full 
Prescribing Information]. Among 265 patients receiving IMFINZI, 49% were exposed for 6 months or 
longer and 19% were exposed for 12 months or longer.
Among 266 patients receiving chemotherapy alone, 57% of the patients received 6 cycles of chemo-
therapy and 8% of the patients received prophylactic cranial irradiation (PCI) after chemotherapy.
IMFINZI was discontinued due to adverse reactions in 7% of the patients receiving IMFINZI plus  
chemotherapy. These include pneumonitis, hepatotoxicity, neurotoxicity, sepsis, diabetic ketoacidosis 
and pancytopenia (1 patient each). Serious adverse reactions occurred in 31% of patients receiving  
IMFINZI plus chemotherapy. The most frequent serious adverse reactions reported in at least 1% of  
patients were febrile neutropenia (4.5%), pneumonia (2.3%), anemia (1.9%), pancytopenia (1.5%), 
pneumonitis (1.1%) and COPD (1.1%). Fatal adverse reactions occurred in 4.9% of patients receiving 
IMFINZI plus chemotherapy. These include pancytopenia, sepsis, septic shock, pulmonary artery  
thrombosis, pulmonary embolism, and hepatitis (1 patient each) and sudden death (2 patients). The most 
common adverse reactions (occurring in ≥ 20% of patients) were nausea, fatigue/asthenia and alopecia.
Table 5 summarizes the adverse reactions that occurred in patients treated with IMFINZI plus chemotherapy.
Table 5. Adverse Reactions Occurring in ≥ 10% Patients in the CASPIAN study

IMFINZI with etoposide and 
either carboplatin or cisplatin

N = 265

Etoposide and either 
carboplatin or cisplatin

N = 266
Adverse Reaction All Grades (%) Grade 3-4 (%) All Grades (%) Grade 3-4 (%)

Respiratory, thoracic and mediastinal disorders
Cough/Productive Cough 15 0.8 9 0
Gastrointestinal disorders
Nausea 34 0.4 34 1.9
Constipation 17 0.8 19 0
Vomiting 15 0 17 1.1
Diarrhea 10 1.1 11 1.1
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Table 5. Adverse Reactions Occurring in ≥ 10% Patients in the CASPIAN study (cont’d)
IMFINZI with etoposide and 

either carboplatin or cisplatin
N = 265

Etoposide and either 
carboplatin or cisplatin

N = 266
Adverse Reaction All Grades (%) Grade 3-4 (%) All Grades (%) Grade 3-4 (%)

Endocrine disorders
Hyperthyroidisma 10 0 0.4 0
Skin and subcutaneous tissue disorders
Alopecia 31 1.1 34 0.8
Rashb 11 0 6 0
General disorders and administration site conditions 
Fatigue/Asthenia 32 3.4 32 2.3
Metabolism and nutrition disorders
Decreased appetite 18 0.8 17 0.8

a Includes hyperthyroidism and Basedow’s disease
b Includes rash erythematous, rash generalized, rash macular, rash maculopapular, rash papular, rash pruritic, rash 

pustular, erythema, eczema, rash and dermatitis

Table 6 summarizes the laboratory abnormalities that occurred in at least 20% of patients treated with 
IMFINZI plus chemotherapy.
Table 6. Laboratory Abnormalities Worsening from Baseline Occurring in ≥ 20%1 of Patients in the 
CASPIAN study

IMFINZI with Etoposide
and either Carboplatin 

or Cisplatin

Etoposide and either
Carboplatin or

Cisplatin
Laboratory Abnormality Grade2 3 or 4 (%)3 Grade2 3 or 4 (%)3

Chemistry
Hyponatremia 11 13
Hypomagnesemia 11 6
Hyperglycemia 5 5
Increased Alkaline Phosphatase 4.9 3.5
Increased ALT 4.9 2.7
Increased AST 4.6 1.2
Hypocalcemia 3.5 2.4
Blood creatinine increased 3.4 1.1
Hyperkalemia 1.5 3.1
TSH decreased < LLN4 and  
≥ LLN at baseline

NA NA

Hematology
Neutropenia 41 48
Lymphopenia 14 13
Anemia 13 22
Thrombocytopenia 12 15

1 The frequency cut off is based on any grade change from baseline
2 Graded according to NCI CTCAE version 4.03
3 Each test incidence is based on the number of patients who had both baseline and at least one on-study laboratory 

measurement available: IMFINZI (range: 258 to 263) and chemotherapy (range: 253 to 262) except magnesium  
IMFINZI + chemotherapy (18) and chemotherapy (16)

4 LLN = lower limit of normal

Immunogenicity
As with all therapeutic proteins, there is a potential for immunogenicity. The detection of antibody  
formation is highly dependent on the sensitivity and specificity of the assay. Additionally, the observed 
incidence of antibody (including neutralizing antibody) positivity in an assay may be influenced by  
several factors including assay methodology, sample handling, timing of sample collection, concomitant 
medications, and underlying disease. For these reasons, comparison of the incidence of antibodies to 
durvalumab to the incidence of antibodies to other products may be misleading.
Of 2280 patients who received IMFINZI 10 mg/kg every 2 weeks or 20 mg/kg every 4 weeks as a  
single-agent, 69 patients (3%) tested positive for treatment-emergent anti-drug antibodies (ADA) and  
12 (0.5%) tested positive for neutralizing antibodies. The development of ADA against durvalumab  
appears to have no clinically relevant effect on its pharmacokinetics or safety.
Of 201 patients in the CASPIAN study who received IMFINZI 1500 mg every 3 weeks in combination with 
chemotherapy for four doses followed by IMFINZI 1500 mg every 4 weeks no patients tested positive  
for treatment-emergent ADA.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk summary
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal harm when 
administered to a pregnant woman [see Clinical Pharmacology (12.1) in the full Prescribing Information]. 
There are no data on the use of IMFINZI in pregnant women.  
In animal reproduction studies, administration of durvalumab to pregnant cynomolgus monkeys from  
the confirmation of pregnancy through delivery resulted in an increase in premature delivery, fetal 
loss, and premature neonatal death (see Data). Human immunoglobulin G1 (IgG1) is known to cross  
the placental barrier; therefore, durvalumab has the potential to be transmitted from the mother to the 
developing fetus. Apprise 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
As reported in the literature, the PD-1/PD-L1 pathway plays a central role in preserving pregnancy  
by maintaining maternal immune tolerance to the fetus. In mouse allogeneic pregnancy models,  
disruption of PD-L1 signaling was shown to result in an increase in fetal loss. The effects of durvalumab 

on prenatal and postnatal development were evaluated in reproduction studies in cynomolgus monkeys.  
Durvalumab was administered from the confirmation of pregnancy through delivery at exposure levels 
approximately 6 to 20 times higher than those observed at the recommended clinical dose of 10 mg/kg 
(based on AUC). Administration of durvalumab resulted in premature delivery, fetal loss (abortion and 
stillbirth), and increase in neonatal deaths. Durvalumab was detected in infant serum on postpartum  
Day 1, indicating the presence of placental transfer of durvalumab. Based on its mechanism of action, fetal 
exposure to durvalumab may increase the risk of developing immune-mediated disorders or altering the 
normal immune response and immune-mediated disorders have been reported in PD-1 knockout mice.
Lactation
Risk Summary
There is no information regarding the presence of durvalumab in human milk, the effects on the  
breastfed infant, or the effects on milk production. Human IgG1 is excreted in human milk. Durvalumab 
was present in the milk of lactating cynomolgus monkeys and was associated with premature neonatal 
death (see Data). 
Because of the potential for adverse reactions in breastfed infants, advise women not to breastfeed  
during treatment with IMFINZI and for at least 3 months after the last dose.
Data
In lactating cynomolgus monkeys, durvalumab was present in breast milk at about 0.15% of maternal  
serum concentrations after administration of durvalumab from the confirmation of pregnancy through  
delivery at exposure levels approximately 6 to 20 times higher than those observed at the recommended  
clinical dose of 10 mg/kg (based on AUC). Administration of durvalumab resulted in premature neonatal death.
Females and Males of Reproductive Potential
Contraception
Females
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal harm when 
administered to a pregnant woman [see Use in Specific Populations (8.1) in the full Prescribing  
Information]. Advise females of reproductive potential to use effective contraception during treatment 
with IMFINZI and for at least 3 months following the last dose of IMFINZI.
Pediatric Use 
The safety and effectiveness of IMFINZI have not been established in pediatric patients.
Geriatric Use
Of the 476 patients treated with IMFINZI in the PACIFIC study, 45% were 65 years or older, while  
7.6% were 75 years or older. No overall differences in safety or effectiveness were observed between  
patients 65 years or older and younger patients. The PACIFIC study did not include sufficient numbers  
of patients aged 75 years and over to determine whether they respond differently from younger patients.
Of the 265 patients with ES-SCLC treated with IMFINZI in combination with chemotherapy, 101 (38%) 
patients were 65 years or older and 19 (7.2%) patients were 75 years or older. There were no clinically 
meaningful differences in safety or efficacy between patients 65 years or older and younger patients.
PATIENT COUNSELING INFORMATION 
Advise the patient to read the FDA-approved patient labeling (Medication Guide).
Immune-Mediated Adverse Reactions
Inform patients of the risk of immune-mediated adverse reactions that may require corticosteroid  
treatment and interruption or discontinuation of IMFINZI [see Warnings and Precautions (5.1) in the  
full Prescribing Information], including:

• Pneumonitis: Advise patients to contact their healthcare provider immediately for any new or 
worsening cough, chest pain, or shortness of breath.

• Hepatitis: Advise patients to contact their healthcare provider immediately for jaundice, severe 
nausea or vomiting, pain on the right side of abdomen, lethargy, or easy bruising or bleeding.

• Colitis: Advise patients to contact their healthcare provider immediately for diarrhea, blood or 
mucus in stools, or severe abdominal pain.

• Endocrinopathies: Advise patients to contact their healthcare provider immediately for signs or 
symptoms of hypothyroidism, hyperthyroidism, adrenal insufficiency, type 1 diabetes mellitus, 
or hypophysitis.

• Nephritis: Advise patients to contact their healthcare provider immediately for signs or  
symptoms of nephritis.

• Dermatological Reactions: Advise patients to contact their healthcare provider immediately for 
signs or symptoms of severe dermatological reactions.

• Other Immune-Mediated Adverse Reactions: Advise patients to contact their healthcare  
provider immediately for signs or symptoms of aseptic meningitis, immune thrombocytopenia, 
myocarditis, hemolytic anemia, myositis, uveitis, keratitis, and myasthenia gravis.

Infusion-Related Reactions: 
•  Advise patients to contact their healthcare provider immediately for signs or symptoms of  

infusion-related reactions [see Warnings and Precautions (5.2) in the full Prescribing Information].
Complications of Allogeneic HSCT: 

•  Advise patients of potential risk of post-transplant complications [see Warnings and Precautions 
(5.3) in the full Prescribing Information].

Embryo-Fetal Toxicity: 
•  Advise females of reproductive potential that IMFINZI can cause harm to a fetus and to inform 

their healthcare provider of a known or suspected pregnancy [see Warnings and Precautions 
(5.4) and Use in Specific Populations (8.1, 8.3) in the full Prescribing Information].

•  Advise females of reproductive potential to use effective contraception during treatment and  
for at least 3 months after the last dose of IMFINZI [see Use in Specific Populations (8.3) in  
the full Prescribing Information].

Lactation: 
•  Advise female patients not to breastfeed while taking IMFINZI and for at least 3 months after  

the last dose [see Warnings and Precautions (5.4) and Use in Specific Populations (8.2) in the 
full Prescribing Information].

Manufactured for: AstraZeneca Pharmaceuticals LP, Wilmington, DE 19850
By: AstraZeneca UK Limited, 1 Francis Crick Ave., Cambridge, England CB2 0AA 
US License No. 2043
IMFINZI is a registered trademark of the AstraZeneca group of companies. 
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Roundtable Discussion: Second- 
and Third-Line Therapy for ccRCC 
Following Frontline Toxicity

A 54-year-old man with a history of metastatic renal cell carcinoma 
(mRCC) had left nephrectomy and adrenalectomy. Four years later, he 
had recurrence with lung nodules and biopsy consistent with clear cell 
RCC (ccRCC). It was subsequently recognized that nodules had been 
present on scans over 2 prior years. He was observed based on low-
volume and indolence of disease and patient preference. 

Eighteen months later, there was continued indolent growth on 
scans, increased total tumor burden, a new paratracheal lymph node  
(2.0 × 1.5 cm), and multiple growing pulmonary nodules. A decision was 
made to initiate systemic therapy with pembrolizumab (Keytruda) plus 
axitinib (Inlyta). He had stable disease on follow up. Moderate diarrhea 
(well controlled with antidiarrheal medication) and mild fatigue was 
reported. After cycle 6, he developed fatigue, mild shortness of breath, 
and mild cough without chest pain. Pulse oximetry was 88% at rest. 
He had no fever, no recent sick contact, and his flu vaccine was up 
to date. Infectious workup was negative. A chest CT at approximately 
week 18 confirmed grade 3 pneumonitis, and pembrolizumab was 
held. Oral steroids were administered. Ultimately, pembrolizumab was 
discontinued, and the patient continued on axitinib.

Fourteen months after initiation of systemic therapy, the patient 
reported increasing back pain, mild nausea, weight loss, and new onset 
of persistent rib pain. Imaging confirmed disease progression: growth 
of paratracheal lymph node (from 20 × 15 mm to 25 × 28 mm), new 
mediastinal and hilar nodal involvement, new retroperitoneal nodes, and 
new lytic lesions. His ECOG performance score was 1. 

CASE SUMMARY

Saby George, MD 
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POLLING QUESTION

Which second-line therapy are you most likely to recommend for  
this patient?

    TKI, tyrosine kinase inhibitor.

DISCUSSION QUESTIONS
• What additional workup would you order at this point? 
• What factors affect your decision-making for second-line therapy?

n VEGF-TKI combination (ie, lenvatinib  
     plus everolimus)   

57% (8)

n Single-agent VEGF-TKI (ie, axitinib,  
     cabozantinib)   

36% (5)

n Immune checkpoint inhibitor regimen  
     (eg, nivolumab plus ipilimumab)     7% (1)

n Other     0% (0)
Total votes: 14
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GEORGE: What additional workup would you order at this 
point for this patient? Do we need any workup?

KHOT: I think I would consider doing an MRI with the 
brain as well, especially with the bony metastatic disease 
in the spine. That would be helpful before starting him on 
some form of second-line treatment, either cabozantinib 
[Cabometyx]—especially given his bony metastatic disease 
where we know that cabozantinib works well—or evero-
limus [Afinitor] are good options.

GEORGE: That’s a great thought. Bony metastasis, and 
particularly spine lesions, are often associated with brain 
metastases, so that’s not an unreasonable consideration 
even in the absence of symptoms. 

STRAUSS: I think those are both good options. Some 
physicians would think about next-generation sequencing 
[NGS]. I don’t know if that would help at this point.

GEORGE: For NGS, one question would be whether to use 
the old tissue from the lung biopsy or the nephrectomy 
sample, or get a new biopsy.

STRAUSS: If I find it would help make a decision, I would 
probably get a fresh biopsy. I’m just not sure it would 
help in the choices at this point. You can use lenva-
tinib [Lenvima] plus everolimus or you can use cabozan-
tinib regardless.1

GEORGE: In the absence of a biomarker, [what factors] 
help you decide—response and tolerance to the prior 
therapy, aggressiveness of the disease, disease burden, 
toxicities from the previous, for TKI [tyrosine kinase inhib-
itor] vs immunotherapy, mechanism of action [MOA]?

BRAUNSTEIN: I think that if they received a prior immune 
checkpoint inhibitor, even if you combine it with a TKI, 
that the response would be less. I would choose cabo-
zantinib as a second line, [not] another immunotherapy 
in the second line in this case.

GEORGE: That makes perfect sense because the patient 
had a major immune-mediated adverse event [AE] that 
required systemic steroid and long-course taper. Does 
anybody consider the MOA?

PONDT HUANNOU: Given that he was on axitinib when 
he progressed, you would want to vary the MOA a little 
bit, see if he can get better disease control with a new 
MOA, so adding an mTOR [inhibitor] or something like 
that might change the disease progression.

GEORGE: That makes sense. Do you think there are differ-
ences between TKIs? Are all the TKIs the same?

KHOT: There definitely are differences; cabozantinib has 
multiple targets, especially in the MET [pathway], where resis-
tance can happen. MET and AXL [mutations] are things that you 
want to make sure you target because with axitinib you’re only 
targeting the VEGF [pathway]. FGFR, targeted by lenvatinib, is 
known to show resistance in that pathway when patients are 
on prior VEGF inhibitors. So I think both choices are good.

I think age and performance status are important. With 
the doublet combination, you definitely want patients to 
have good performance status. In terms of tolerability of 
single-agent cabozantinib, I think we know that it works well, 
and it’s very well tolerated. Patient outcomes for quality of 
life are also reported with cabozantinib in many studies.

GEORGE: Who would look at the National Comprehensive 
Cancer Network guidelines for selecting treatments here?

STRAUSS: I usually peer at them if I haven’t seen a second-
line patient in a while just to make sure I didn’t miss some-
thing, to confirm it. It is important to make sure that you 
don’t miss a major change.

GEORGE: Absolutely. It keeps on changing, and there are 
going to be some changes in the near future based on 
the recent data.

SOOD: [Concerning the option to use an] immune check-
point inhibitor…it wasn’t a long time ago that he had the 
exposure. He didn’t have progressive disease on the first-
line immunotherapy, so given the other [options] are just 
changing a little bit of the MOA, not a whole lot, and immu-
notherapy gives a totally different MOA, is it unreasonable 
to cautiously consider [immunotherapy]?

GEORGE: The only problem is the grade 3 pneumonitis 
in this patient…his [pulse oximetry] was 88%. He required 
oxygen supplementation at that time along with a high-dose 
steroid. The question is, could that recur with reintroduc-
tion of nivolumab [Opdivo] or pembrolizumab?

It could happen, not necessarily right away. This is [caused 
by] immune activation by the immune checkpoint inhibitor. The 
frequency of AEs [has] been greater in patients who already 
had an immune-mediated AE. I would definitely consider using 
it, but I would reserve it for later lines because when they have 
recurrent immune-mediated AEs, there have been multiple 
reports that they have more than 1 immune-mediated AE—
pneumonitis, nephritis, colitis, a lot of them come together, and 
renal insufficiency. It’s not unreasonable to choose something 
else and maybe revisit when you run out of options. 

TUMOR TYPERENAL CELL CARCINOMA 



TUMOR TYPE

January 2023  | Case-Based Roundtable Meetings Spotlight    61

BRAUN: I think it’s a reasonable thing to consider, and I 
think these clinical trials now are actively looking at this. 
So trials like CONTACT-03 [NCT04338269] are looking 
at immunotherapy, post-immunotherapy, and cabozan-
tinib plus atezolizumab [Tecentriq] vs cabozantinib after 
you [had] prior immunotherapy. There is 1 with tivozanib 
[Fotivda] as well, TiNivo-2 [NCT04987203], that is looking 
at this question: Can you get a response after progres-
sion on prior immunotherapy? 

Cabozantinib 60 mg daily was initiated. Four months 
later, disease progression is documented. The patient 
would like to continue active therapy. A shared 
decision was made to initiate tivozanib. 

DISCUSSION QUESTION
What factors influence the use of tivozanib? 

CASE UPDATE

CHEUNG: In the phase 3 study, were the patients 
allowed to cross over?

GEORGE: The original trial was TIVO-1 [NCT01030783], 
which allowed crossover.2 [TIVO-3; NCT02627963]…was 
not allowing crossover.

CHEUNG: Thank you.

GEORGE: TIVO-1 was largely done outside the United 
States and allowed for crossover because a lot of countries 
did not have subsequent-line treatments. What happened 
was patients [who received] sorafenib progressed. 

Even though the PFS [progression-free survival] was 
longer in the tivozanib arm, sorafenib patients crossing 
over to tivozanib affected the OS [overall survival] there. 
So that’s a problem they saw in that trial, but I don’t think 
[TIVO-3] is allowing for crossover. 

KUMAR: Tivozanib compared with sorafenib; do you think 
that’s a good comparison for a disease that we have so 
many drugs for right now? I have not used sorafenib in 
my practice in 5 years, so I don’t know if it was a good 
comparison arm for this drug.

GEORGE: Sorafenib was approved in 2005 based on a 
large, randomized phase 3 trial in the treatment-refractory 
setting in patients who had IL-2 [interleukin-2] or inter-
feron.3 [Sorafenib was] approved in the treatment-refrac-
tory setting comparing with placebo. That was a default 
[as] second-line treatment. 

A lot of second-line and third-line studies have been 
done with sorafenib as a comparator because there was 
no established second-line or third-line comparator before 
these trials were designed. Now that we have more and 
more drugs coming through, [this has changed]. For lenva-
tinib plus everolimus, 100% of the patients who were 
tested were purely second line.4 

In the cabozantinib and nivolumab trials, the METEOR 
[NCT01865747] and CheckMate 025 [NCT01668784] 
trials, 71% or 72% of them were in the second line, only 
[29% and 28%, respectively,] were in the third line.5,6 
There’s no comparison there, so sorafenib became a 
default comparator in the third line because of its effi-
cacy in the treatment-refractory setting. 

There are also some data showing that sorafenib works 
after sunitinib in the first line, so this is how it evolved 
over time when the race was on to develop drugs in the 
first line for so long. Now we have newer drugs, immune 
checkpoint inhibitors. A lot of them moved on to the first 
line now that we have combinations. Now we’re moving 
down the line with drugs that can be active after all 
those other drugs. 

In the third line, there are not much data, but this is one 
way that trials were done. The FDA supported the use of 
sorafenib as a comparator, and that’s how this became 
the comparison. We do still use sorafenib in some situa-
tions, rarely. 

When [patients] have a recurrent immune-mediated AEs, 
there have been multiple reports that they have more 
than 1 immune-mediated AE…. It’s not unreasonable 
to choose something else and maybe revisit 
[immunotherapy] when you run out of options.”

—SABY GEORGE,  MD
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KHOT: I think once the tivozanib/nivolumab trial comes 
out, we’ll know how good tivozanib is. It will [give] us much 
better comparison with other agents.

GEORGE: Absolutely. That trial [TiNivo-2] is ongoing right now.

KHOT: Belzutifan [Welireg] with cabozantinib will also 
be a good option in the later-line settings, especially for 
heavily pretreated patients, because it’s a different mech-
anism of action.

GEORGE: I agree with that. 

• How do you prevent, monitor, mitigate, and 
manage TKI-associated toxicities?

• What are your perspectives on the tolerability 
of tivozanib versus lenvatinib plus everolimus or 
other options you would strongly consider as third-
line therapy for a patient like this?

• How do you decide which drug to modify when 
using a combination regimen?

DISCUSSION QUESTIONS

GEORGE: How do you prevent, monitor, mitigate, or manage 
TKI-associated toxicities? Do you have staff dedicated for 
this? How do you approach TKI toxicities in your clinic?

SOOD: I make sure they come back on initiation of 
therapy [after] 2 weeks so they’re not out there 1 month 
struggling with it. We generally would call them some time 
[around] 1 week in to check in. [We have a] low threshold 
for withholding the dose if they are having adverse events 
[AEs] and then restart at a slightly lower dose, especially 
in the combination. I’ve not used tivozanib personally, 
so I cannot respond to that. But in the [other] TKIs, I tell 
them to come back [after] 2 weeks with close follow-up.

GEORGE: That’s great. You have to do the liver function 
tests and the [blood cell] count check and everything in 
the first couple weeks and then a couple more weeks until  
6 weeks and then space it out every 6 weeks if they are 
safe. Fortunately, we have some dedicated nurses who are 
helping us with identification and management of toxici-
ties. Does anybody want to chime in about the tolerability 
of tivozanib vs lenvatinib/everolimus if you have used that?

BRAUN: My personal experience is that tivozanib is a much 
milder drug. In the patients I’ve had who have had diffi-
culties on other TKIs, tivozanib has had a better shot of 
being tolerated. I think of lenvatinib/everolimus as a potent 

regimen, and so…it’s always a question of when is the right 
time. I try to have that sweet spot where a patient needs it. 
If the patient is trudging along and has a little bit of progres-
sion and needs to switch therapies but it’s not [when] we 
need a response tomorrow, you have more flexibility.

I think about toxicity a lot and tivozanib is a great option. 
If it’s something where someone needs a response [immedi-
ately because] if they don’t respond to this line, they might 
have terrible consequences, I think of lenvatinib/everolimus 
as something that, as long as the patient can tolerate it, is 
very potent. That’s how I think about the 2 [options].

GEORGE: Does anybody want to comment on modifying 
the drug dosing or discontinuing the drug when you’re 
using a combination like lenvatinib and everolimus? Does 
anybody have experience with that? Have you thought 
of what’s causing the toxicity? How do you manage, or 
do you just stop the dose? How do you approach that 
practical question?

PONDT HUANNOU: I think it depends on what the AEs are, 
as the AEs between the 2 can be quite different. Everolimus 
tends to be more mouth sores, etc. Lenvatinib tends to be 
myasthenia, fatigue, and those kinds of things. When it’s diar-
rhea I try to just control the diarrhea itself without stopping 
[treatment]. It’s hard to reduce everolimus, so I tend to reduce 
lenvatinib first based on the AE and then go from there.

GEORGE: That’s a great point. It becomes a problem when 
there are overlapping toxicities. There are common toxici-
ties for both the drugs. A TKI/immune checkpoint inhibitor 
combination is one where you have to ponder. n
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