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Targeted OncologyTM: Can you discuss BCMA 
(B-cell maturation antigen)–targeted therapies for 
relapsed/refractory multiple myeloma?
ANDERSON: Before we get into the therapeutics and 
data, I’ll just mention a little bit of background. BCMA 
is a protein receptor found on all plasma cells, and it’s 
overexpressed on myeloma cells. Expression goes up 
with progression of disease from MGUS [monoclonal 
gammopathy of undetermined significance] to smoldering 
to active, and then with increased burden of disease. It 
has 2 natural ligands, APRIL [a proliferation-inducing 
ligand] and BAFF [B-cell activating factor]. It can also 
be cleaved from the surface to form the soluble BCMA, 
which could have impact on certain therapeutics, and 
potentially could also serve as a marker for myeloma 
response and progression. 

In order to harness this as a target, there are several 
different methods that have been used. One of the meth-
ods is an antibody-drug conjugate. That is essentially 

an antibody that has been bound to a toxic payload to 
target that therapeutic directly to the plasma cells with-
out having nonspecific toxicity of that therapeutic all 
over the body. 

Chimeric antigen receptor [CAR] T cells have  
essentially a mixed receptor that has an end of an anti-
body that binds BCMA and a tail end of a T-cell receptor 
joined to it to signal the T cells and force them to kill 
the myeloma. Other therapeutics [include] bispecific 
antibodies. There are many trials looking at bispecifics, 
which have half of the molecule binding to BCMA and 
the other half binding to CD3 to redirect those T cells 
to kill myeloma.

What are the preferred and recommended therapies 
for a patient who has progressed following several 
lines of treatment?
As for what to do with someone who’s had a couple 
of prior lines of therapies for myeloma, there’s an 
alphabet soup of combinations of therapies. According 
to the NCCN [National Comprehensive Cancer 
Network] guidelines, most of it is to be tailored to 
what the patient has already had, what didn’t work, 
and what their preferences are. But there are a lot of 
different combinations available, which is a blessing.1

Once we get to patients who have had more than 3 
prior therapies, we do start to drop off on the number 
of options available. The tricky thing is, what do we 

Anderson Reviews Data for Belantamab Mafodotin  
as Later-Line Therapy for Multiple Myeloma

• A 55-year-old Black man in a rural community 
received a diagnosis of multiple myeloma, 
hyperdiploid, Revised International Staging System 
stage II.

• Medical history: hypertension controlled  
with lisinopril

• He received VRd (bortezomib [Velcade], lenalidomide 
[Revlimid], and dexamethasone) for 4 cycles, followed 
by an autologous stem cell transplant.

• The patient had a very good partial response (VGPR).
• He received lenalidomide maintenance and planned 

to continue it until progression.
• Follow-up: Disease progression was discovered  

3 years later.
• The patient was treated with dara-Pd (daratumumab 

[Darzalex], pomalidomide [Pomalyst], 
dexamethasone) at the first progression.

• One year later, a PET scan showed new lytic lesions 
associated with hypermetabolic activity.

• ECOG performance status: 2

• Repeated bone marrow biopsy: deletion 17p in 50%  
of cells

Laboratory Results
Hemoglobin 11.5 g/dL

Calcium 9.8 mg/dL

Creatinine 1.1 mg/dL

M spike 1.4 g/dL

Light chain levels Rising
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call prior therapies vs lines of therapy? That’s a little 
controversial and debatable. For example, if they’ve had 
more than 3 prior therapies, they would be a candidate 
for belantamab mafodotin [Blenrep]—although, techni-
cally, the FDA labels for both of the CAR T-cell products 
I’ll mention require 4 prior lines of therapy—not just 
therapies, but lines—so that’s a little tricky. And then 
selinexor [Xpovio] is indicated once they’ve had a couple 
different IMiDs [immunomodulatory drugs], a protea-
some inhibitor [PI], and an anti-CD38 antibody.1

The EHA-ESMO [European Hematology Association 
and European Society for Medical Oncology] guide-
lines strongly favor—for the patients who had at least 
1 or 2 prior lines of therapy but are triple refractory 
to IMiD, PI, and anti-CD38—belantamab, an antibody-
drug conjugate, as the next line of therapy.2 However, 
if [patients are] just lenalidomide or bortezomib refrac-
tory, we’re mainly going to be adding in a monoclonal 
antibody combination. And if they’re PI and lenalido-
mide refractory, we’re going to be switching classes 
and adding an antibody. There are a lot of different 
options for these patients.

Then we also have the IMWG, the International Myeloma 
Working Group.3 Essentially, PI and antibody combinations 
are preferred. [Other options are] selinexor and belantamab 
and high-dose, or aggressive, inpatient chemotherapy such 
as VdT-PACE [bortezomib, dexamethasone, thalidomide 
(Thalomid), cisplatin, doxorubicin, cyclophosphamide, and 
etoposide (Etopophos)]. If a patient is rapidly progressing 

and needs bridging to something else, then [we use] CAR 
T-cell therapy once these patients have had 4 prior lines. 

Can you discuss the clinical data that led to the 
approval of belantamab mafodotin?
This medication, belantamab mafodotin, was approved by 
the FDA in August 2020 based on the DREAMM-2 study 
[NCT03525678].4,5 The FDA label requires 4 prior therapies, 
including an IMiD, a PI, and a CD38. The recommended dose, 
or the FDA-label dose, is 2.5 mg/kg [intravenously] over  
30 minutes every 3 weeks,6 although I will note that in my 
practice, I often start out at every 4 weeks just to try to mini-
mize the ocular toxicity.

The DREAMM-2 study was a phase 2 trial that was random-
ized between 2 different doses of belantamab: 2.5 mg/kg 
and 3.4 mg/kg.5 It was based on [the DREAMM-1] phase 1 
trial [NCT02064387], which showed good activity at both 
levels but was trying to tease out which might have the high-
est efficacy-to-toxicity ratio. In this study, patients had at 
least 3 prior lines of therapy, and the primary outcome was 
overall response rate [ORR], but they were not exposed to 
prior BCMA therapies in this study. They were exposed to 
prior PI, IMiD, and CD38.

There were 97 patients enrolled in the DREAMM-2, and 
median age was 65.5,7 The median number of prior therapies 
was 7—I just wanted to point that out. These were heav-
ily refractory patients, with a range of 3 to 21 prior lines 
of therapy. Many of these patients did have high-risk chro-
mosomes such as 14;16, 4;14, 17p, etc. The median   

0%
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20%
30%
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100%

72%
56%

18%
3%

Keratopathy Symptomatic
keratopathy

Visual acuity 
change

Discontinuation 
due to 

corneal issue

TABLE. Keratopathy in the DREAMM-2 Trial (2.5 mg/kg dose) at 13 Months7

Visual acuity change: Snellen visual acuity score of 20/50 or worse.
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follow-up [according to results published in the journal] 
Cancer was 12.4 months, and the patients had received 
between 1 and 11 cycles.7

For this heavily refractory population, the ORR was 
approximately 31% [97.5% CI, 21.7%-43.6%], including a 
minority with complete responses, a little bit more with 
a VGPR at 11%, and 13% with a partial response.7 But, of 
note, some additional patients had a minor response, and 
a little over [25%] of the patients also had stable disease, 
so you could also [observe a] combined clinical benefit 
that was higher than the ORR. The median duration of 
that remission was approximately 11 months. Also, the 
responses deepened over time, so if they were able to stay 
on therapy, [efficacy] could often improve down the road. 
The median progression-free survival was approximately  
2.8 months [95% CI, 1.6-3.6]. Median overall survival 
was 13.7 months [95% CI, 9.9–not reached]. It did work 
in patients with high-risk chromosomes and renal 
impairment. But it didn’t work as well in patients with extra-
medullary disease.

As far as toxicity, the main 2 toxicities to note were ocular 
toxicity, or keratopathy, and thrombocytopenia, which 
happened in the majority of patients.7 Many of these were 
low grade, but [there was] a fair amount of grade 3 or higher 
keratopathy, and approximately 22% experienced higher-
grade thrombocytopenia as well; [there also were] some 
other cytopenias.

What are the ocular toxicities associated 
with belantamab mafodotin, and how can 
they be managed?
The ocular toxicities are sort of a spectrum. Even though 
the majority of these patients have some ocular toxicity, 
only approximately 3% have to permanently discontinue 
just because of the corneal adverse events.5 Even after 
13 months of follow-up, [investigators] didn’t see any 
new safety signals with belantamab [Table7]. There was 
1 patient with a grade 4 corneal ulcer, which obviously is 
very difficult and painful and more difficult to heal. But 
82% of these patients did not have any significant clinical 
visual acuity change; a lot of these were just pitting of 
the cornea or subclinical findings that don’t necessarily 
have to make the patient stop. Certainly, if their visual 
acuity is affected, then we’ll want to make some changes.

Just remind everyone before using belantamab [that 
patients should] have a baseline eye exam within  
3 weeks of the first dose, then subsequent ones at least 
1 week after a dose but within 2 weeks prior to the next 
dose.6 [You should] withhold it if they’re having ocular 
toxicity, until improvement. It depends on what doses 
they’ve had before and how many doses before when you 
decide if you want to reduce it or delay it. We do have 

these patients using preservative-free lubricant eye drops  
4 times a day starting right before they start these infu-
sions and continuing throughout to prevent ocular toxicity. 
One of the main things that we can do if they develop 
ocular symptoms is have them bump up the frequency of 
those drops. [They should] avoid contact lenses that could 
irritate the cornea and avoid driving if they’re having visual 
acuity changes.

There’s a grading system with grades 1, 2, 3, and 4, but 
it’s just levels of corneal toxicity and levels of decreased 
visual acuity.8 Often with grade 1 we could continue with 
the dose, but at grade 2 we’re going to hold and delay. It 
depends on how severe it is if we want to reduce that dose.

What do the clinical data suggest about this patient? 
Our patient had some blurry vision, keratopathy, grades 
1 and 2—different on each eye—and we increased the 
frequency of the lubricant eye drops. He had a delay of 
a month for his second dose, until improvement to grade 
1 or better. In this case, he resumed at the same dose. 
Now, I would argue that if you’d had 2 doses and then 
developed it, it might make sense to just delay it, then 
have an increased interval and use the same dose. But if 
[a patient] developed it after 1 dose, it’s probably going 
to happen again. So if it were me, I’d probably reduce 
the dose at that point. But he did attain a VGPR after 
the second dose. He was continued on therapy. He had 
further interruptions for grades 2 or 3 corneal events, 
with blurred vision, dry eyes, and photophobia. Then he 
had a dose reduction.

I just want to point out there are some data, including 
5 patients [with 2 prolonged dose delays (PDDs)], where 
there were more extensive data showing that even if some 
of these patients have PDDs, they can still attain bene-
fit from this therapy.7 Even if we have to delay it for quite 
a while, some of these patients can still have ongoing 
remission. It’s got a pretty long half-life, and sometimes 
you don’t need it more than every 3 to 6 months in some 
patients, if they’re having difficulties staying on it more 
frequently. And as I mentioned, I typically would start out 
at every 4 weeks, unless they’re progressing rapidly, and 
then extend the duration if they’re having trouble. 

There are a few different quality-of-life [QOL] measure-
ments that were done in the DREAMM-2 study.9 All 3 of 
these [QOL measurements] had either stable to slightly 
improved QOL, or at least didn’t have any significant 
worsening despite ocular events. There was generally 
improvement in fatigue, probably because they were off 
all their steroids and PIs and all the other therapies that 
they’d been on for 10 years before going on this trial. n

FOR FULL LIST OF REFERENCES, VISIT TARGETEDONC.COM
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See a spectrum
of results

Let LENVIMA® change the way you view treatment

in second-line advanced RCC

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Diarrhea. Of the 737 LENVIMA-treated patients in DTC and HCC, diarrhea 
occurred in 49% (6% grade 3). In RCC, diarrhea occurred in 81% of 
LENVIMA + everolimus–treated patients (19% grade 3). Diarrhea was the 
most frequent cause of dose interruption/reduction, and diarrhea recurred 
despite dose reduction. Promptly initiate management of diarrhea. Withhold 
and resume at reduced dose upon recovery or permanently discontinue 
based on severity.
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 Number of subjects at risk
LENVIMA + everolimus 
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Everolimus

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

1.0
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0.6
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0.0

14.6
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(95% CI:
5.9-20.1)

0 3 6 9 12 15 18 21 24
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(95% CI:
3.5-7.1)

5.5
REDUCTION IN THE RISK 

OF PROGRESSION OR 
DEATH WITH LENVIMA + 

EVEROLIMUS VS 
EVEROLIMUS ALONE

63%

RCC=renal cell carcinoma; PFS=progression-free survival; TKI=tyrosine kinase inhibitor; mTOR=mammalian target of rapamycin; CI=confi dence interval; HR=hazard ratio.

SELECTED SAFETY INFORMATION

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

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

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

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

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

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

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

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

everolimus

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Please see Brief Summary on the following pages.

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

LENVIMA® is a registered trademark used by Eisai Inc. under license from Eisai R&D Management Co., Ltd.
© 2021 Eisai Inc. All rights reserved. Printed in USA/September 2021 LENV-US6662

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   3LRCC21HSAW0803_M2_RCC_Journal_Ad_Run_of_Book_PP.indd   3 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

LENVIMA® (lenvatinib) capsules BRIEF SUMMARY – See package insert for full prescribing information.
INDICATIONS AND USAGE
LENVIMA is a kinase inhibitor that is indicated:
Differentiated Thyroid Cancer (DTC) 
•  For the treatment of patients with locally recurrent or metastatic, progressive, radioactive iodine-refractory 

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

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

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

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

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

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

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

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

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

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

Table 1: Recommended Dosage Modifications for LENVIMA for Adverse Reactions

Adverse Reaction Severitya Dosage Modifications  
for LENVIMA

Hypertension
Grade 3

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

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

Grade 4 •     Permanently discontinue.

Cardiac Dysfunction
Grade 3

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

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

Grade 4 •     Permanently discontinue.

Arterial Thromboembolic Event Any Grade •     Permanently discontinue.

Hepatotoxicity Grade 3 or 4

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

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

•     Permanently discontinue for  
hepatic failure.

Renal Failure or Impairment Grade 3 or 4

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

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

Proteinuria  2 g or greater proteinuria 
in 24 hours

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

•    Resume at a reduced dose.
•     Discontinue for nephrotic  

syndrome.

Gastrointestinal Perforation Any Grade •     Permanently discontinue.

Fistula Formation Grade 3 or 4 •     Permanently discontinue.

QT Prolongation
Greater than 500 ms or 

greater than 60 ms increase 
from baseline

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

•    Resume at a reduced dose.

Reversible Posterior 
Leukoencephalopathy 
Syndrome

Any Grade

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

discontinue depending on  
severity and persistence of  
neurologic symptoms.

Other Adverse Reactions

Persistent or intolerable
Grade 2 or 3 adverse reaction

Grade 4 laboratory abnormality

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

•    Resume at reduced dose.

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

Table 2:   Recommended Dosage Reductions of LENVIMA for Adverse Reactions

Indication First Dosage  
Reduction To

Second Dosage 
Reduction To

Third Dosage  
Reduction To

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

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

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

HCC

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

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

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

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

Gastrointestinal Perforation

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

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

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

Adverse Reaction

LENVIMA 24 mg 
N=261

Placebo 
N=131

All Grades  
(%)

Grades 3-4 
(%)

All Grades 
(%)

Grades 3-4 
(%)

Vascular
Hypertensiona 73 44 16 4
Hypotension 9 2 2 0

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

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

Musculoskeletal and Connective Tissue
Arthralgia/myalgiaf 62 5 28 3

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

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

Renal and Urinary
Proteinuria 34 11 3 0

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

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

Psychiatric
Insomnia 12 0 3 0

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

Cardiac
Electrocardiogram QT prolonged 9 2 2 0

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

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

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

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

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

Hematology
Thrombocytopenia 2 0

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

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

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

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

S:7"

S:10"
T:7.75"

T:10.5"
B:8.75"

B:11.375"

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



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

Client Code
Client

Live
Overall Trim
Bleed

# of Colors

None
None

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

None

Colors
 Black

Fonts
None

Job info Fonts & ColorsImages 

Saved at

None

from US3LINM0DW7V2MD by

Printed At

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

Notes None

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

LENVIMA 20 mg in  
combination with  

Pembrolizumab 200 mg 
N=352

Sunitinib 50 mg  
N=340

Adverse Reactions All Grades
(%)

Grades 3-4 
(%)

All Grades
(%)

Grades 3-4 
(%)

General
Fatiguea 63 9 56 8

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

Musculoskeletal and connective tissue
Musculoskeletal paine 58 4 41 3

Endocrine
Hypothyroidismf 57 1 32 0

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

Metabolism
Decreased appetitei 41 4 31 1

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

Respiratory, thoracic, and mediastinal
Dysphonia 30 0 4 0

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

Investigations
Weight decreased 30 8 9 0

Hepatobiliary 
Hepatotoxicityn 25 9 21 5

Nervous system
Headache 23 1 16 1

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

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

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

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

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

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

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

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

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

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

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

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

LENVIMA 20 mg in 
combination with 

Pembrolizumab 200 mg

Sunitinib 50 mg

Laboratory Abnormalitya All Grades
%b

Grades 3-4
%b

All Grades
%b

Grade 3-4
%b

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

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

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

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

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

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

Adverse Reactions

LENVIMA 18 mg with 
Everolimus 5 mg 

N=62

Everolimus 10 mg 
N=50

Grade 1-4  
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

Endocrine
Hypothyroidism 24 0 2 0

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

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

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

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

Nervous System
Headache 19 2 10 2

Psychiatric
Insomnia 16 2 2 0

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

Adverse Reactions

LENVIMA 18 mg with 
Everolimus 5 mg 

N=62

Everolimus 10 mg 
N=50

Grade 1-4  
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

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

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

Skin and Subcutaneous Tissue
Rashg 35 0 40 0

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

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

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

hemoptysis, lip hemorrhage, renal hematoma, and scrotal hematocele

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

with Everolimus Arma,b in Study 205 (RCC)

Laboratory Abnormality
LENVIMA 18 mg with 

Everolimus 5 mg Everolimus 10 mg

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

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

Increased alanine
aminotransferase (ALT) 3 2

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

Hematology
Lymphopenia 10 20
Anemia 8 16
Thrombocytopenia 5 0

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

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

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

Adverse Reaction

LENVIMA 8 mg/12 mg
N=476

Sorafenib 800 mg
N=475

Grade 1-4  
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

Endocrine
Hypothyroidisma 21 0 3 0

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

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

Adverse Reaction

LENVIMA 8 mg/12 mg
N=476

Sorafenib 800 mg
N=475

Grade 1-4  
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

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

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

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

Musculoskeletal and Connective Tissue
Arthralgia/Myalgiag 31 1 20 2

Nervous System
Headache 10 1 8 0

Renal and Urinary
Proteinuriah 26 6 12 2

Respiratory, Thoracic and Mediastinal
Dysphonia 24 0.2 12 0

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

Rashi 14 0 24 2
Vascular

Hypertensionj 45 24 31 15
Hemorrhagic eventsk 23 4 15 4

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

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

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

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

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

Laboratory Abnormality Lenvatinib 
(%)

Sorafenib 
(%)

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

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

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

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

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

Study 309 (EC)

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

Pembrolizumab 200 mg 
N=342

Doxorubicin or Paclitaxel 
N=325

Adverse Reaction All Gradesa 
(%)

Grades 3-4 
(%)

All Gradesa 
(%)

Grades 3-4 
(%)

Endocrine
Hypothyroidismb 67 0.9 0.9 0

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

General
Fatiguee 58 11 54 6

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

Musculoskeletal and Connective Tissue
Musculoskeletal disordersi 53 5 27 0.6

Metabolism
Decreased appetitej 44 7 21 0

Investigations
Decreased weight 34 10 6 0.3

Renal and Urinary
Proteinuriak 29 6 3.4 0.3

Infections
Urinary tract infectionl 31 5 13 1.2

Nervous System
Headache 26 0.6 9 0.3

Respiratory, Thoracic and Mediastinal
Dysphonia 22 0 0.6 0

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

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

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

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

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

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

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

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

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

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

Pembrolizumab 200 mg 
N=342

Doxorubicin or 
Paclitaxel N=325

Laboratory Testb All Gradesc 
(%)

Grades 3-4 
(%)

All Gradesc 
(%)

Grades 3-4 
(%)

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

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

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

Pembrolizumab 200 mg 
N=342

Doxorubicin or 
Paclitaxel N=325

Laboratory Testb All Gradesc 
(%)

Grades 3-4 
(%)

All Gradesc 
(%)

Grades 3-4 
(%)

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

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

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

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

c  Graded per NCI CTCAE v4.03

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

LENVIMA® is a registered trademark of Eisai R&D Management Co., Ltd. and is licensed to Eisai Inc.
© 2021 Eisai Inc.  All rights reserved.  Printed in USA/September 2021  LENV-US6519
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MALICK: The greatest challenge that I 
see in ES-SCLC is after first-line treat-
ment. Nowadays, if you have seen 
extensive stage and patients are 
started on immune therapy plus your 
platinum doublet, if they fail that, 
then there is no effective therapy that 
gives them long-term progression- 
free survival.

MOHAMED: True. This is the unmet 
need that we all are looking for 
in ES-SCLC. Any other challenges 
or unmet needs? 

NATHWANI: I would say maybe brain 
metastases because this is an aggres-
sive disease, and in extensive stage, 
many times it presents [one] with how to 
deal with brain metastases and the role 
of PCI [prophylactic cranial irradiation]. 
You know, it is still a gray zone, I think, 
of PCI or not. So we still need to know 
and learn more [about] the agents that 
can penetrate the blood-brain barrier.

MOHAMED: Yes, we know almost 
50% or so of the patients with SCLC 
will end up having a brain metastasis 
at some point. 

OSEI-BOATENG: When I have not 
used it, it is because they have auto-
immune diseases that would preclude 
using immunotherapy.  

MOHAMED: So a patient on immune-
suppressing medication, or a patient 
with an autoimmune disorder—not 
all autoimmune disorders, but defi-
nitely severe autoimmune disorders—
would not be [a patient for whom] 
we consider immunotherapy. Any 
other reason for not using immuno-
therapy up front? 

THERTULIEN: I would add that some-
times patients present to the hospital 
with extensive-stage disease diag-
nosed in the hospital and need prompt 
treatment. And…in the hospital  

Roundtable Discussion:  
Mohamed Analyzes Data for 
Understanding ES-SCLC Treatment

A 73-year-old woman presented with shortness of breath, productive 
cough, chest pain, fatigue, anorexia, and a recent 18-lb weight loss and 
with a history of hypertension. She is retired and has a 45-pack-year 
smoking history and is a current smoker. A physical exam showed dullness 
to percussion and decreased breath sounds. A chest x-ray showed a left 
hilar mass and a 5.4-cm left upper lobe mass; CT scans revealed a hilar 
mass with bilateral mediastinal extension, which was negative for distant 
metastatic disease. Furthermore, a PET scan showed activity in the mass 
and supraclavicular nodal areas and liver lesions with 1 small asymptomatic 
brain lesion seen on an MRI scan. An interventional radiology biopsy then 
confirmed this patient has stage IV extensive-stage small cell lung cancer 
(ES-SCLC), with an ECOG performance score of 1. 

DISCUSSION QUESTIONS
• What are the unmet needs or challenges you face when treating 

patients with ES-SCLC? 
• What are the most common reasons that immune therapy is not used?

CASE SUMMARY

Mohamed K. Mohamed, MD, 
PhD (Moderator)

Hematologist/Oncologist
Cone Health Cancer Center at  
Wesley Long

Greensboro, NC
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they do not allow us to use immunotherapy; that is not 
an inpatient drug. So we start with what we have, which 
is chemotherapy.

MOHAMED: Yes. It is not just your problem; it is a…
problem with most of the hospitals. [They] will not allow 
us to use immunotherapy up front in the hospital setting.

MALICK: Our health system here firmly discourages 
patients [from getting] inpatient chemotherapy now. 
Unless we have a good case, and the patient comes in 
symptomatic, they do not want us to give chemotherapy 
[as] inpatient treatment—any sort of chemotherapy. We 
hardly do any, unless of course…somebody comes in with…
SVCS [superior vena cava syndrome] and you give them 
the first cycle of chemotherapy. But generally, I do not 
think I have given any on an urgent case, because we 
[generally] use outpatient treatment.

MOHAMED: Is that the experience of others? I understand 
immunotherapy, but what about chemotherapy?

IRUKU: I work with Dr Mohamed, but I just moved from 
Colorado Springs. I used to work at the University of 
Colorado Health. Back there, [SCLC] just has a rapid 
doubling time, a high refraction rate. So I guess the 
tendency was to at least start the first cycle of chemo-
therapy without immunotherapy inpatient. And then from 
second cycle onward, just do everything outpatient; I 
guess mostly because the [prior] authorization takes time. 
You know, treatment is at least delayed by a week, and 
for infusion time, you have to get an appointment for the 
patient and all of that stuff. But we used to at least give 
chemotherapy in-house.

MOHAMED: Yes, if a patient is symptomatic, some-
times we do at least give the first cycle. If the patient is  
asymptomatic…not everyone diagnosed with SCLC must 
receive treatment at the hospital. But if it is asymptom-
atic from the diagnosed small cell, yes, we can treat 
as outpatient. 

MADADI: I would consider platinum-based therapy with 
etoposide and immunotherapy to start out with. 

MOHAMED: The patient is not currently in the hospital; 
would you also consider immunotherapy in addition to that?

MADADI: Yes, because [we can] start early with chemo-
therapy and then do a maintenance [regimen] if they are 
having a response with it.

MOHAMED: How would you counsel this patient regarding 
her treatment options? And what do you consider the most 
important point to communicate for a patient [with a recent 
diagnosis of] ES-SCLC?

MADADI: The standard has been the chemotherapy, but 
adding the immunotherapy, either atezolizumab [Tecentriq] 
or Imfinzi [durvalumab], which are both current options. 
These are the 2 recent drugs that have been shown to have 
a survival benefit compared with the standard treatment.

MOHAMED: Do you communicate the prognosis for the 
patient in the beginning?

MADADI: Yes, we tell them that it is extensive  
stage, probably not curable. Usually patients respond 
[well] to the treatment, but many of them relapse.…
Unfortunately, when they relapse, we do not expect to 
get as good of a responses as…we see in the first one.  

• How do you decide between carboplatin and 
cisplatin when using an immune checkpoint 
inhibitor–chemotherapy regimen for ES-SCLC? 

• How important is the platinum agent in your 
regimen selection? 

DISCUSSION QUESTIONS

THERTULIEN: Preferentially, in the metastatic setting, I 
use carboplatin because it is well tolerated and, of course, 
[we have] the issue with the kidneys with cisplatin. I use 
cisplatin mainly in the adjuvant setting or, in the case of 
small cell, in limited stage. 

MOHAMED: Is anyone still using cisplatin in the 
extensive stage? 

MALICK: For somebody whom I normally do not see—for 
example, a relatively young individual with good kidney func-
tion—I do not have any problem using cisplatin rather than 
carboplatin. I understand the extensive stage, of course;  

POLLING QUESTION

“For what proportion of your patients with ES-SCLC is 
treatment initiated in the inpatient setting?”

n 25% 71% (10)

n   25% to 50% 22% (3)

n 75% 7% (1)

n 51% to 75% 0% (0)

 Total votes: 14

• What would be your treatment approach toward 
treating this patient at this point? 

• What factors would influence your recommendation, 
and how would you counsel the patient regarding 
her treatment options? 

• What do you consider the most important point to 
communicate? 

DISCUSSION QUESTIONS
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they’re not going to cure them. So switching between 
cisplatin and carboplatin does not matter much. But I 
still use cisplatin in extensive stage, provided the patient 
is not elderly. 

Even if they have a normal creatinine [level]—or border-
line—if they have diabetes or hypertension, I tend to stay 
away from cisplatin. But with somebody relatively healthy, 
with no other comorbidities and [whose] kidney function 
is normal, I use cisplatin, obviously with a very close eye 
on the kidney function. And if I show a little bit of bump 
in the creatinine, I go ahead and change from cisplatin 
to carboplatin. 

MOHAMED: Dr Malick, when you use cisplatin in this 
setting, do you also change the immunotherapy to fit with 
the cisplatin regimen, or does it matter which immuno-
therapy you use? 

MALICK: I’ve generally used atezolizumab and not 
durvalumab in ES-SCLC.

MOHAMED: In the [IMpower133 (NCT02763579)] trial, 
atezolizumab was given with carboplatin.1 Are you comfort-
able just replacing carboplatin with cisplatin and using the 
same immunotherapy or do you move to durvalumab because 
it is the one [that was studied with cisplatin] in the CASPIAN 
[NCT03043872] trial [From the Data].2

MALICK: If I start with one immunotherapy, I generally do 
not switch immunotherapies even if I am changing from cis 
platin to carboplatin. 

IRUKU: I have used it a few times. It is well tolerated, at least 
when I used it. I did not have any major toxicity. It is just that 
it does not work for long enough.

MOHAMED: So, no major additional toxicity compared with 
the chemotherapy regimen that was used?

IRUKU: Correct.

THOMAS: I have agreed with almost everything my 
colleagues have said. Yes, I have used it. I have had good 
experience with it—no additional toxicities over and above 
what you would expect. And just like everybody else said, it 
works for a while, then, unfortunately, it relapses; then you’ve 
got to go on to plan B. 

MOHAMED: Based on the data presented for 
IMpower133, what is your reaction? And has this regimen 
affected your practice?

KATRAGADDA: I think the overall survival at 12 months 
and 18 months is impressive, with almost 12% improvement 
compared with placebo.1 I tend to use this regimen just 
because it was approved first and we are just used to what we 
are doing. That is the only reason. In the case you presented, 
I would be tempted to use durvalumab because of the brain 
metastases. I think the trial included the untreated brain 
metastases, and that would be my choice for this patient.2 

MOHAMED: Any other opinions? 

In the CASPIAN trial, durvalumab plus platinum-etoposide was associated with a significant 
improvement in overall survival (OS), with a hazard ratio of 0.73 (95% CI, 0.59-0.91; P = .0047).2 
The median OS was 13 months (95% CI, 11.5-14.8) in the durvalumab plus platinum-etoposide 
group vs 10.3 months (range, 9.3-11.2) in the platinum-etoposide group, with 34% vs 25% 
of patients alive at 18 months. In comparison, in the IMpower133 trial of atezolizumab plus 
chemotherapy, the median OS was 12.3 months in the atezolizumab group and 10.3 months in 
the placebo group (HR, 0.70; 95% CI, 0.54-0.91; P = .007).1 The median progression-free survival 
was 5.2 months and 4.3 months, respectively (HR, 0.77; 95% CI, 0.62-0.96; P = .02).

FROM THE DATA

The patient received concurrent atezolizumab with 
carboplatin/etoposide and completed 4 cycles.

CASE UPDATE

Have you used the IMpower133 regimen of carb-
oplatin plus etoposide and atezolizumab followed 
by atezolizumab maintenance? What was your 
experience?

DISCUSSION QUESTIONS
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COLLINS: I have adopted this regimen, but realistically, 
while this is an improvement, I would like to see more 
improvement. It is great that we have improved survival 
by 2 months, but there is certainly a lot of room for 
more improvement. 

THOMAS: I would agree with that. And occasionally a 
patient will look the data up themselves. One patient 
brought the trial [results] in to me and said, “Are you 
telling me this is only 8-week improvement?” And they 
are shocked because they think immunotherapy is a total 
game changer. And I agree with that.

THERTULIEN: I am not sure there is a major difference 
between durvalumab and atezolizumab. I think the trials 
were conducted differently, perhaps even in a different 
patient population, but in terms of brain penetration, I am 
not aware of truly any difference between the checkpoint 
inhibitors. Am I correct in this?

MOHAMED: I think you are right. Again, we are looking for 
more and not just what we have right now with the current 
immunotherapy. We are hoping for more.

Have you used durvalumab with the platinum and 
etoposide regimen?

DISCUSSION QUESTION

MADADI: I had used durvalumab as a trial when it 
was approved as an alternative agent and because it 
has more literature on brain metastases and can be 
combined with cisplatin too.2 Recently, [I used it] in 
limited-stage SCLC, after completion of concurrent 
chemoradiation. And although we have no strong data 
for immunotherapy, because I have used a cisplatin 
-based regimen, I was able to get approval for durvalumab 
to try to do it at least for a year; however, the patient has 
not competed [treatment] for a year yet. 

MOHAMED: For those who have not used it, [have you had] 
any reason for not using it? 

NATHWANI: After the data came out, we just had famil-
iarity with atezolizumab. But I guess moving forward with 
the brain metastases, as I talked about earlier, as we’ve 
seen more of that in this aggressive disease, I may [use 
durvalumab]. Then the combination with carboplatin: I have 
not used this at all stages, so that combination…does not 
apply to me because I think [they are] interchangeable, the 
cisplatin and carboplatin, in this setting. So we are stuck, at 

least in our practice, with carboplatin for both limited and 
extensive [disease]. 

DAROVSKY: Yes, I have been using both of the regimens 
and I go case by case; sometimes it depends on the clinical 
status of the patient. And sometimes I feel [they can be used 
in] the patients who are robust and who can handle a little 
bit more aggressive therapy, and especially if you see objec-
tive or a radiographical response, for example.

MOHAMED: But you use both of them and you are comfort-
able with both of them? 

DAROVSKY: Yes, I do not see a big preference for 
one or the other. 

MALICK: I have not used durvalumab in extensive stage 
yet. I would have no problem using it, but I do not see a 
difference between [the date from] those 2 studies, anyway. 
[Regarding] the response rate, I do not think I would rely too 
much on this difference. But the bottom line is that if you 
look at the age of survival and the progression-free survival, 
they are pretty much similar.2 

MOHAMED: Does it make any difference that they included 
untreated brain metastases or that the control arm has  
6 cycles of treatment vs 4? 

MALICK: I am not sure with the brain metastases. But from 
my experience, [with] 4 cycles you are going to achieve the 
maximum benefit anyway. So I rarely go beyond 4 cycles, 
even in extensive stage, unless the patient [is] young, fit, 
and you see that he is getting so much great response and 
is almost getting to complete response on scan. But that 
rarely happens. So I just go 4 cycles, and they achieve 
maximum benefit, and then you continue immunotherapy. 

MOHAMED: Does the maintenance [schedule of 
every] 4 weeks vs 3 weeks—I know atezolizumab can 
also be given every 4 weeks—make any difference 
[regarding] your choices? 

MALICK: That is a good point. Yes, it probably would. But 
as far as looking at the clinical trial beyond the frequency 
of how often they are coming to clinic for the infusion, 
there is no difference. 

The patient developed diarrhea (3 or 4 times per day) 
and nausea after the second cycle.

CASE UPDATE
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HANNA: First, diarrhea 3 or 4 times per day is typical 
with a lot of chemotherapies. So first we want to make 
sure this is from chemotherapy or from immunotherapy. 
Typically, if it is 3 or 4 times per day, I would just give 
supportive care with maybe loperamide [Imodium] and 
diphenoxylate/atropine [Lomotil]. But if the diarrhea 
persists and does not resolve within 3 to 5 days, or if it 
has increased in frequency, I would think maybe this could 
be immune related, so I start those patients on predni-
sone, typically.

MOHAMED: Any other supportive care that [anyone] can 
provide for us here? 

DAROVSKY: I was going to say, diarrhea 3 or 4 times a 
day sounds like a pretty casual adverse event, not very 
dramatic or defective. My experience is, if you watch early 
adverse events, early signs, I do not recall a bad experi-
ence where I had to stop immunotherapy just because of 
bad diarrhea. I think if you are aggressive from the begin-
ning [with supportive care], usually it will get things under 
control. I do not remember even stopping immunotherapy 
just because of diarrhea grade 4, for example. So it is just 
a question of being aggressive from the beginning. This 
supportive care is very important.  n
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• How would you approach toward management and 
follow-up at this point? 

• What supportive care do you routinely provide to 
patients with ES-SCLC?

DISCUSSION QUESTIONS
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Targeted OncologyTM: In the relapse and refractory 
setting, what proportion of patients receive CAR 
(chimeric antigen receptor) T-cell therapy?
HAMADANI: I think 10% to 25% is a very realistic esti-
mate of [the proportion of] patients who actually receive 
CAR T-cell therapy. I think if somebody considers this 
patient a candidate for CAR T-cell therapy, [that would] 
not [be] unreasonable, depending on the comorbidi-
ties and the performance status. [Those things would 
be assessed] on a case-by-case basis. In our program 
we probably would consider [CAR T-cell therapy for this 
patient] as well. 

What data support the use of polatuzumab vedotin 
(Polivy) plus bendamustine/rituximab (BR)?
This combination was provided accelerated approval1 based 
on results of a randomized phase 2 trial [NCT02257567]. 
That obviously means that this drug needs a confirmatory 
trial to confirm these benefits. The trial included patients 
above the age of 18 years with relapsed or refractory 
DLBCL. These patients needed to have [had] at least 1 prior 
line of therapy, and these patients could not be transplant 
eligible or have had a prior allogenic transplant or trans-
formed lymphoma. It is important to keep this in mind. 

Although they did not exclude double-[hit] lymphomas, the 
trial did not enroll any patients with double-[hit] lymphoma. 
The patients were randomly assigned to receive either 
the standard of care BR or the experimental therapy   

CAR T-cell therapy was discussed as an option, but 
the patient declined due to distance to the nearest 
transplant center.

CASE CONTINUED 

Hamadani Discusses Data in Favor of CAR T-Cell 
Therapy for DLBCL

• A 75-year-old man presented with fever, a 7-lb 
unintentional weight loss, and occasional chest pain.

• Medical history: hypertension, medically controlled; 
cardiac failure; atrial fibrillation

• Physical exam: appeared tired; palpable bilateral 
cervical lymphadenopathy

• Laboratory results: 
 ◦ Lactate dehydrogenase: 300 U/L
 ◦ Hemoglobin: 10.8 g/dL
 ◦ Bilirubin: 1.3 mg/dL
 ◦ Creatinine: 1.7 mg/dL
 ◦ All other values: within normal limits
 ◦ HIV/hepatitis B/C: negative

• Lymph node biopsy:
 ◦ Immunohistochemistry panel: CD10+ and 

CD20+ confirmed diffuse large B-cell  
lymphoma (DLBCL)

 ◦ Fluorescence in situ hybridization: negative for 
rearrangements of BCL6, BCL2, MYC

• Imaging studies:
 ◦ Whole-body PET/CT scan showed activity in 

multiple lymph nodes above and below the 
diaphragm (largest node, 3.9 cm) and evidence 
of subcutaneous tissue involvement.

 ◦ MRI of the brain showed no evidence of lesions.
• Staging: stage IV; International Prognostic Index, high 

risk; Ann Arbor stage III/IV
• ECOG performance status: 1
• The patient received 6 cycles of R-CHOP  

(rituximab [Rituxan], cyclophosphamide [Cytoxan], 
doxorubicin, vincristine, and prednisone), which  
was well tolerated.

• A PET scan at end of treatment showed  
complete remission.

• One year later, the patient presented with diffuse 
lymphadenopathy, confirmed by PET/CT scan.

• Biopsy showed relapse of DLBCL.
• The patient was considered ineligible for transplant 

due to older age and high risk.

CASE

Mehdi H. Hamadani, MD
Professor of Internal Medicine
Medical College of Wisconsin
Director, Adult Blood and Marrow 
Transplant Program 

Froedtert Hospital
Milwaukee, WI
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[polatuzumab vedotin plus BR]. Polatuzumab was given 
at a dosing schedule of 1.8 mg/kg, intravenously, every  
21 days for 6 cycles.2 

The median [number of] prior lines of therapy was 2, 
and most of these patients [approximately 80%-90%] had 
advanced-stage disease. About one-third to 40% of these 
patients had the germinal center B-cell [GCB] subtype of 
DLBCL, and [the patients in this study had a median age 
of approximately 70 years].

The primary end point of the study was end-of-treatment 
objective response rate [ORR]. The ORR by Lugano criteria 
was about 18% in the comparator arm and was signifi-
cantly higher [45%] in the investigational arm [polatuzumab 
plus BR].2 That trial also had an expansion cohort of about 
100 patients, and even in the expansion cohort, the ORR 
was confirmed at 41.5%.3 

Progression-free survival [PFS] was longer in patients 
in the investigational arm than in the comparator arm 
[median PFS, 9.2 months (95% CI, 6.0-13.9) compared with 
3.7 months (95% CI, 2.1-4.5), respectively]. The median 
duration of response [DOR] was comparable [between 
the arms], 10.9 months for the investigational arm and 
10.6 months for comparator arm.3 Of course, when you 
look at DOR, you are looking only at those patients who 
responded to treatment.

The median overall survival [OS] was about a year  
[12.4 months; 95% CI, 9-32] with polatuzumab plus BR, 
and 4.7 months [95% CI, 3.7-8.3] with only BR.3 We see 
[this as] a signal that this triplet regimen was making the 
patients live longer as well. 

Are there notable toxicities with this treatment?
Polatuzumab is basically glorified brentuximab vedotin 
[Adcetris], as it has the same immunotoxin. [There was] 
a little bit more grade 3 and grade 4 neutropenia with 
polatuzumab plus BR [46.2%] than with BR alone [33.3%]. 
Obviously, any bendamustine-based regimen is going to 
cause myelosuppression. Febrile neutropenia was about the 
same in both groups, at [approximately] 10%. Neuropathy is 
obviously noteworthy because the combination of benda-
mustine and rituximab generally doesn’t cause neuropathy, 
although bendamustine can, a little bit. 

Peripheral neuropathy was seen in about 40% of the 
patients in the investigational arm, and it was seen in only 
[approximately] 7% of the patients in the comparator arm, 
so neuropathy is a distinction between the regimens. More 
patients in the investigational arm than in the compara-
tor arm discontinued therapy because of adverse events 
[33% vs 10%, respectively]. But the dose reductions were 
relatively comparable, occurring in 5% of the patients in 
the investigational arm and in 13% of the patients in the 
comparator arm.2 

What is the mechanism of action of tafasitamab 
(Monjuvi) plus lenalidomide (Revlimid)?
Tafasitamab is an Fc-[enhanced], naked, anti-CD19 mono-
clonal antibody, and there is biological rationale to combine 
it with lenalidomide. Lenalidomide has some important 
T-cell– and natural killer [NK]-cell–activating properties. 
Lenalidomide is directly cytotoxic to lymphoma cells. But in 
addition to [having] direct antilymphoma activity, [lenalido-
mide] also [has the ability to] augment immune responses 
mediated by T and NK cells, which augments the antibody-
dependent cytotoxicity and phagocytosis of tafasitamab. [This 
was] the biological rationale of combining a monoclonal anti-
body with lenalidomide, [as was done in the phase 2 L-MIND 
study (NCT02399085)].

POLLING QUESTION

During a live virtual event, Hamadani asked participants, 
“What would you most likely recommend for this patient 
now, after chemoimmunotherapy?”

BR, bendamustine plus rituximab; R, rituximab.

n Tafasitamab and lenalidomide 50% (5)

n   Other/clinical trial 40% (4)

n Polatuzumab vedotin and BR 10% (1)

n Loncastuximab tesirine 0% (0)

n R-based chemotherapy 0% (0)

 Total votes: 10

What data support the use of loncastuximab 
tesirine (Zynlonta)?
[The LOTIS-2 trial (NCT03589469) provided those data.] 
The type of patients who went onto this trial was inter-
esting. [In comparison with the trials mentioned above],2,4 
this trial arguably had more heavily pretreated patients. The 
median [number of] prior lines of therapy in this trial was 
3. Unlike the study of polatuzumab plus BR,2 this trial did 
not exclude patients with transformed lymphoma. It [also] 
did not exclude double hit and triple hit patients. In fact,  
15 double hit and triple hit patients were on this study.

The cell of origin was equally distributed [33% GCB, 16% 
non-GCB, and 51% other]. It is a noteworthy point that 
13 patients on this trial had received CD19-directed CAR 
[T-cell] therapies, failed [those] therapies, and then came on 
this trial. And this trial also had a good number of patients 
who were refractory to frontline therapies, about 20%.5 So 
we can go out on a limb and say that maybe the trial did 
not have an inclusion bias to bring in lower-risk patients.

[When considering the] efficacy [of this therapy], 
remember that tafasitamab plus lenalidomide is a 2-drug 
combination and polatuzumab plus BR is a 3-drug combi-
nation. This [study explored] a single agent…and the 
overall response rate was 48% [95% CI, 39.9%-56.7%], with  
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24% of the patients achieving a complete response [CR] 
and 24% of the patients achieving a partial response. These 
responses were obtained quite briskly. The median time 
to first response was 41 days [Interquartile range, 38-44]. 
This basically means that you give 2 cycles, 21 days apart, 
[and then] you do a PET scan, and at your first assessment 
you would see a response. Most responses happened after 
the second cycle.5,6 

Of the patients who responded, the median DOR was 
[10.3] months [95% CI, 6.9-not estimable].7 The median 
DOR for patients who achieved a CR was not reached at 
the last follow-up in the March 2021 update.6 So the CRs 
tended to stick around for a while. 

How does this drug perform in high-risk patients? 
The double hit and triple hit patients responded [overall 
response rate, 33.3%; 95% CI, 11.8%-61.6%], and the trans-
formed patients with lymphoma, who are high-risk, of 
course, had response rates comparable to those patients 
with de novo DLBCL [44.8%; 95% CI, 26.4%-64.3% vs 49.1%; 
95% CI, 39.7%-58.6%, respectively]. 

There was no difference [in response rate] between acti-
vated B-cell and GCB subtypes [47.8%; 95% CI, 26.8%-69.4% 
vs 54.2%; 95% CI, 39.2%-68.6%, respectively]. Almost half 
of the patients with high-grade B-cell lymphoma responded 
[45.5%; 95% CI, 16.7%-76.6%], and most of those patients are 
double-hit cases. Among patients who had primary refrac-
tory disease, about 38% [95% CI, 20.7%-57.7%] responded. 

The response rates were comparable between patients 
who had received a prior transplant and those who had not 
[58.3%; 95% CI, 36.6%-77.9% vs 46.3%; 95% CI, 37.2%-55.6%, 
respectively]. And interestingly, the patients who had received 
prior CAR T-cell therapy had a [46.2%] response rate [95% CI, 
19.2%-74.9%]. Patients who didn’t have prior CAR T-cell ther-
apy had a [48.5%] response rate [95% CI, 39.7%-57.3%].7 
And, intuitively, most of these CAR T-cell therapies would 
have been CD19 directed. So it was a nice thread of activity. 

PFS includes responders and nonresponders [median 
PFS was 5.1 months (95% CI, 2.9-8.3) at the August 2020 
cutoff]. The median OS of all-comers in third line and 
beyond was about 10 months [95% CI, 6.9-11.3]. Some of 
the patients who responded came off the trial and went 
on to receive a stem cell transplant, either an autologous 
or an allogenic transplant, with curative intent. Some of 
these patients received CD19-directed CAR T-cell therapies 
after failing loncastuximab, and these patients responded 
to the CD19-directed CAR T-cell therapies as well [overall 
response rate, 46.7%].7 

[Among the patients with] high-grade B-cell lymphoma, 
the double-hit and triple-hit [patients], [45.5%] of the 
patients responded.8 Interestingly, all the double-hit 
patients who responded were CRs, so when [a therapy] 
works in that setting, maybe [we can say that] it works well. 
[Among the] patients who got this drug after CAR T-cell ther-
apy failed, CD19 was preserved on the cell surface, and 
they could come on the LOTIS-2 trial. The response rate [of 
those patients], even after CAR T-cell therapy failed, was 
[approximately] 45%.9,10

Are there safety concerns with this therapy?
In terms of safety, [loncastuximab] is an interesting drug. 
One of the adverse events [seen in this study was] elevated 
γ-glutamyl transferase [GGT].5 Occasionally you will see 
[aspartate aminotransferase and alanine aminotransferase] 
elevations. It is recommended to monitor [that]. 

If you see a lot of elevation in GGT [levels], hold the 
drug until it improves. There is a little bit of [a] myelo-
suppression signal [with this regimen], but grade 3 or 
grade 4 neutropenia and thrombocytopenia [are] not 
[very] common. Fluid accumulation, including periph-
eral edema and occasionally pleural effusions, needs to 
be monitored.5  n

FOR FULL LIST OF REFERENCES, VISIT TARGETEDONC.COM

Interestingly, all the double-hit patients who responded 
were CRs, so when [a therapy] works in that setting, 
maybe [we can say that] it works well. [Among the] 
patients who got this drug after CAR T-cell therapy failed, 
CD19 was preserved on the cell surface, and they could 
come on the LOTIS-2 trial.”

—MEHDI H.  HAMADANI,  MD
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 POLIVY + bendamustine + a rituximab product (BR)

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

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

20%
BR

DoR ≥12 months
(n=2/10)

48%
POLIVY+BR

DoR‡ ≥12 months
(n=12/25)

In patients achieving a BOR, 64% 
achieved a DoR of ≥6 months in the 

POLIVY+BR arm (n=16/25) compared 
to 30% in the BR arm (n=3/10).

In patients achieving a BOR†

Duration of response

40% 
POLIVY+BR

(n=16/40)
95% CI: 25, 57

  18%  
BR

(n=7/40)
95% CI: 7, 33

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

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

Complete response rate at EOT*

Response rates

  *EOT was defined as 6 to 8 weeks after Day 1 of cycle 6 or last study treatment. All endpoints were assessed by IRC.
†BOR was defined as having a CR or PR at any time in the study. 2
‡DoR was based on BOR. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Provide the first CD79b-directed antibody-drug conjugate  
for R/R DLBCL, NOS, after at least 2 prior therapies1,3

POLIVY is engineered for 
targeted activity against 

dividing B cells1,3

POLIVY is composed of  
the potent cytotoxin MMAE 

and a CD79b-directed 
monoclonal antibody1

See POLIVY in action at POLIVY.com/hcp

CD79b is a prime target for 
DLBCL. It is expressed in >95% 
of rapidly proliferating B cells, 
including DLBCL tumor cells2-4

MMAE=monomethyl auristatin E.

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

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

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

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

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

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

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

64% of patients, most often from infection. Serious adverse reactions 
occurring in ≥5% of recipients of POLIVY plus BR included pneumonia 
(16%), febrile neutropenia (11%), pyrexia (9%), and sepsis (7%).

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

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

Please see brief summary of Prescribing Information on the  
following pages.
EOT=end of treatment; BOR=best overall response; DoR=duration of response; 
IRC=independent review committee; CR=complete response; PR=partial 
response; R/R=relapsed or refractory; DLBCL=diffuse large B-cell lymphoma; 
HSCT=hematopoietic stem cell transplantation; NOS=not otherwise specified.

References: 1. POLIVY Prescribing Information. South San Francisco, CA: 
Genentech, Inc.; September 2020. 2. Data on File. South San Francisco, CA: 
Genentech, Inc. 2018. 3. Sehn LH, Herrera AF, Flowers CR, et al. Polatuzumab 
vedotin in relapsed or refractory diffuse large B-cell lymphoma. J Clin Oncol. 
2020;38(2):155-165. 4. Dornan D, Bennett F, Chen Y, et al. Therapeutic potential  
of an anti-CD79b antibody-drug conjugate, anti-CD79b-vc-MMAE, for the 
treatment of non-Hodgkin lymphoma. Blood. 2009;114(13):2721-2729.
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>95%

 POLIVY + bendamustine + a rituximab product (BR)

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

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

20%
BR

DoR ≥12 months
(n=2/10)

48%
POLIVY+BR

DoR‡ ≥12 months
(n=12/25)

In patients achieving a BOR, 64% 
achieved a DoR of ≥6 months in the 

POLIVY+BR arm (n=16/25) compared 
to 30% in the BR arm (n=3/10).

In patients achieving a BOR†

Duration of response

40% 
POLIVY+BR

(n=16/40)
95% CI: 25, 57

  18%  
BR

(n=7/40)
95% CI: 7, 33

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

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

Complete response rate at EOT*

Response rates

  *EOT was defined as 6 to 8 weeks after Day 1 of cycle 6 or last study treatment. All endpoints were assessed by IRC.
†BOR was defined as having a CR or PR at any time in the study. 2
‡DoR was based on BOR. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Provide the first CD79b-directed antibody-drug conjugate  
for R/R DLBCL, NOS, after at least 2 prior therapies1,3

POLIVY is engineered for 
targeted activity against 

dividing B cells1,3

POLIVY is composed of  
the potent cytotoxin MMAE 

and a CD79b-directed 
monoclonal antibody1

See POLIVY in action at POLIVY.com/hcp

CD79b is a prime target for 
DLBCL. It is expressed in >95% 
of rapidly proliferating B cells, 
including DLBCL tumor cells2-4

MMAE=monomethyl auristatin E.

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

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

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

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

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

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

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

64% of patients, most often from infection. Serious adverse reactions 
occurring in ≥5% of recipients of POLIVY plus BR included pneumonia 
(16%), febrile neutropenia (11%), pyrexia (9%), and sepsis (7%).

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

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

Please see brief summary of Prescribing Information on the  
following pages.
EOT=end of treatment; BOR=best overall response; DoR=duration of response; 
IRC=independent review committee; CR=complete response; PR=partial 
response; R/R=relapsed or refractory; DLBCL=diffuse large B-cell lymphoma; 
HSCT=hematopoietic stem cell transplantation; NOS=not otherwise specified.

References: 1. POLIVY Prescribing Information. South San Francisco, CA: 
Genentech, Inc.; September 2020. 2. Data on File. South San Francisco, CA: 
Genentech, Inc. 2018. 3. Sehn LH, Herrera AF, Flowers CR, et al. Polatuzumab 
vedotin in relapsed or refractory diffuse large B-cell lymphoma. J Clin Oncol. 
2020;38(2):155-165. 4. Dornan D, Bennett F, Chen Y, et al. Therapeutic potential  
of an anti-CD79b antibody-drug conjugate, anti-CD79b-vc-MMAE, for the 
treatment of non-Hodgkin lymphoma. Blood. 2009;114(13):2721-2729.
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POLIVY® (polatuzumab vedotin-piiq) for injection, for intravenous use
Initial U.S. Approval: 2019
This is a brief summary of information about POLIVY. Before prescribing, please see full Prescribing 
Information.
1 INDICATIONS AND USAGE
POLIVY in combination with bendamustine and a rituximab product is indicated for the treatment 
of adult patients with relapsed or refractory diffuse large B-cell lymphoma (DLBCL), not otherwise 
specified, after at least two prior therapies. 
Accelerated approval was granted for this indication based on complete response rate [see Clinical 
Studies (14.1)]. Continued approval for this indication may be contingent upon verification and 
description of clinical benefit in a confirmatory trial.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Peripheral Neuropathy
POLIVY can cause peripheral neuropathy, including severe cases. Peripheral neuropathy occurs as 
early as the first cycle of treatment and is a cumulative effect [see Adverse Reactions (6.1)]. POLIVY 
may exacerbate pre-existing peripheral neuropathy.
In Study GO29365, of 173 patients treated with POLIVY, 40% reported new or worsening peripheral 
neuropathy, with a median time to onset of 2.1 months. The peripheral neuropathy was Grade 1 in 
26% of cases, Grade 2 in 12%, and Grade 3 in 2.3%. Peripheral neuropathy resulted in POLIVY dose 
reduction in 2.9% of treated patients, dose delay in 1.2%, and permanent discontinuation in 2.9%. 
Sixty-five percent of patients reported improvement or resolution of peripheral neuropathy after a 
median of 1 month, and 48% reported complete resolution.
The peripheral neuropathy is predominantly sensory; however, motor and sensorimotor peripheral 
neuropathy also occur. Monitor for symptoms of peripheral neuropathy such as hypoesthesia, 
hyperesthesia, paresthesia, dysesthesia, neuropathic pain, burning sensation, weakness, or gait 
disturbance. Patients experiencing new or worsening peripheral neuropathy may require a delay, 
dose reduction, or discontinuation of POLIVY [see Dosage and Administration (2.2)].
5.2 Infusion-Related Reactions
POLIVY can cause infusion-related reactions, including severe cases. Delayed infusion-related reactions 
as late as 24 hours after receiving POLIVY have occurred. With premedication, 7% of patients (12/173) 
in Study GO29365 reported infusion-related reactions after the administration of POLIVY. The reactions 
were Grade 1 in 67%, Grade 2 in 25%, and Grade 3 in 8%. Symptoms included fever, chills, flushing, 
dyspnea, hypotension, and urticaria.
Administer an antihistamine and antipyretic prior to the administration of POLIVY, and monitor patients 
closely throughout the infusion. If an infusion-related reaction occurs, interrupt the infusion and institute 
appropriate medical management [see Dosage and Administration (2.2)].
5.3 Myelosuppression
Treatment with POLIVY can cause serious or severe myelosuppression, including neutropenia, 
thrombocytopenia, and anemia. In patients treated with POLIVY plus BR (n = 45), 42% received 
primary prophylaxis with granulocyte colony-stimulating factor. Grade 3 or higher hematologic 
adverse reactions included neutropenia (42%), thrombocytopenia (40%), anemia (24%), lymphopenia 
(13%), and febrile neutropenia (11%) [see Adverse Reactions (6.1)]. Grade 4 hematologic adverse 
reactions included neutropenia (24%), thrombocytopenia (16%), lymphopenia (9%), and febrile 
neutropenia (4.4%). Cytopenias were the most common reason for treatment discontinuation (18% 
of all patients).
Monitor complete blood counts throughout treatment. Cytopenias may require a delay, dose 
reduction, or discontinuation of POLIVY [see Dosage and Administration (2.2)]. Consider prophylactic 
granulocyte colony-stimulating factor administration.
5.4 Serious and Opportunistic Infections
Fatal and/or serious infections, including opportunistic infections such as sepsis, pneumonia (including 
Pneumocystis jiroveci and other fungal pneumonia), herpesvirus infection, and cytomegalovirus 
infection have occurred in patients treated with POLIVY [see Adverse Reactions (6.1)].
Grade 3 or higher infections occurred in 32% (55/173) of patients treated with POLIVY. Infection-
related deaths were reported in 2.9% of patients within 90 days of last treatment. Closely monitor 
patients during treatment for signs of infection. Administer prophylaxis for Pneumocystis jiroveci 
pneumonia and herpesvirus.
5.5 Progressive Multifocal Leukoencephalopathy (PML)
PML has been reported after treatment with POLIVY (0.6%, 1/173). Monitor for new or worsening 
neurological, cognitive, or behavioral changes. Hold POLIVY and any concomitant chemotherapy if 
PML is suspected, and permanently discontinue if the diagnosis is confirmed.
5.6 Tumor Lysis Syndrome
POLIVY may cause tumor lysis syndrome. Patients with high tumor burden and rapidly proliferative 
tumor may be at increased risk of tumor lysis syndrome. Monitor closely and take appropriate 
measures, including tumor lysis syndrome prophylaxis.
5.7 Hepatotoxicity
Serious cases of hepatotoxicity that were consistent with hepatocellular injury, including elevations 
of transaminases and/or bilirubin, have occurred in patients treated with POLIVY.
In recipients of POLIVY in Study GO29365 (n = 173), Grade 3 and 4 transaminase elevations 
developed in 1.9% and 1.9%, respectively. Laboratory values suggestive of drug-induced liver injury 
(both an ALT or AST greater than 3 times upper limit of normal [ULN] and total bilirubin greater than 
2 times ULN) occurred in 2.3% of patients.
Preexisting liver disease, elevated baseline liver enzymes, and concomitant medications may increase 
the risk of hepatotoxicity. Monitor liver enzymes and bilirubin level.
5.8 Embryo-Fetal Toxicity
Based on the mechanism of action and findings from animal studies, POLIVY can cause fetal 
harm when administered to a pregnant woman. The small molecule component of POLIVY, MMAE, 
administered to rats caused adverse developmental outcomes, including embryo-fetal mortality and 
structural abnormalities, at exposures below those occurring clinically at the recommended dose.
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential 
to use effective contraception during treatment with POLIVY and for at least 3 months after the 
last dose. Advise male patients with female partners of reproductive potential to use effective 
contraception during treatment with POLIVY and for at least 5 months after the last dose [see Use in 
Specific Populations (8.1, 8.3), Clinical Pharmacology (12.1)].
6 ADVERSE REACTIONS 
The following clinically significant adverse reactions are discussed in greater detail in other  
sections of the label: Peripheral Neuropathy [see Warnings and Precautions (5.1)], Infusion-Related  
Reactions [see Warnings and Precautions (5.2)], Myelosuppression [see Warnings and Precautions 
(5.3)], Serious and Opportunistic Infections [see Warnings and Precautions (5.4)], Progressive 
Multifocal Leukoencephalopathy [see Warnings and Precautions (5.5)], Tumor Lysis Syndrome  
[see Warnings and Precautions (5.6)], Hepatotoxicity [see Warnings and Precautions (5.7)]
6.1 Clinical Trial Experience 
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed 
in the clinical trials of a drug cannot be directly compared with rates in the clinical trials of another 
drug and may not reflect the rates observed in practice.
The data described in this section reflect exposure to POLIVY in Study GO29365, a multicenter clinical 
trial for adult patients with relapsed or refractory B-cell lymphomas [see Clinical Studies (14)]. In 
patients with relapsed or refractory DLBCL, the trial included a single-arm safety evaluation of POLIVY 
in combination with bendamustine and a rituximab product (BR) (n = 6), followed by an open-label 
randomization to POLIVY in combination with BR versus BR alone (n = 39 treated per arm).

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

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

Adverse Reactions by  
Body System

POLIVY + BR  
n = 45

BR  
n = 39

All Grades,  
%

Grade 3 or 
Higher, %

All Grades,  
%

Grade 3 or 
Higher, %

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

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

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

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

Infections
Pneumonia 22 16a 15 2.6b

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

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

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

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

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

Laboratory Parametera

POLIVY + BR  
n = 45

BR  
n = 39

All Grades,  
(%)

Grade 3-4, 
(%)

All Grades,  
(%)

Grade 3-4, 
(%)

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

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

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

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

Adverse Reaction by Body System

POLIVY + Bendamustine + Rituximab 
Product or Obinutuzumab 

n = 173

All Grades,  
(%)

Grade 3 or Higher, 
(%)

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

Nervous System Disorders
Peripheral neuropathy 40 2.3

Gastrointestinal Disorders
Diarrhea 45 8
Vomiting 27 2.9

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

Infections
Pneumonia 13 10b

Sepsis 6 6c

Metabolism and Nutrition Disorders
Hypokalemia 18 6

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

Other clinically relevant adverse reactions (<20% any grade) included: General disorders: infusion-
related reaction (7%), Infection: upper respiratory tract infection (16%), lower respiratory tract 
infection (10%), herpes virus infection (12%), cytomegalovirus infection (1.2%), Respiratory: 
dyspnea (19%), pneumonitis (1.7%), Nervous system disorders: dizziness (10%), Investigations: 
weight decrease (10%), transaminase elevation (8%), lipase increase (3.5%), Musculoskeletal 
disorders: arthralgia (7%), Eye disorders: blurred vision (1.2%)
6.2 Immunogenicity
As with all therapeutic proteins, there is a potential for immunogenicity. The detection of antibody 
formation is highly dependent on the sensitivity and specificity of the assay. Additionally, the 
observed incidence of antibody (including neutralizing antibody) positivity in an assay may be 
influenced by several factors, including assay methodology, sample handling, timing of sample 
collection, concomitant medications, and underlying disease. For these reasons, comparison of 
the incidence of antibodies to polatuzumab vedotin-piiq in the studies described below with the 
incidence of antibodies in other studies or to other products may be misleading.
Across all arms of Study GO29365, 8/134 (6%) patients tested positive for antibodies against 
polatuzumab vedotin-piiq at one or more post-baseline time points. Across clinical trials, 14/536 
(2.6%) evaluable POLIVY-treated patients tested positive for such antibodies at one or more post-
baseline time points. Due to the limited number of patients with antibodies against polatuzumab 
vedotin-piiq, no conclusions can be drawn concerning a potential effect of immunogenicity on 
efficacy or safety.
7 DRUG INTERACTIONS
7.1 Effects of Other Drugs on POLIVY
Strong CYP3A Inhibitors
Concomitant use with a strong CYP3A4 inhibitor may increase unconjugated MMAE AUC [see Clinical 
Pharmacology (12.3)], which may increase POLIVY toxicities. Monitor patients for signs of toxicity. 
Strong CYP3A Inducers
Concomitant use with a strong CYP3A4 inducer may decrease unconjugated MMAE AUC [see Clinical 
Pharmacology (12.3)].
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on findings from animal studies and its mechanism of action [see Clinical Pharmacology  
(12.1)], POLIVY can cause fetal harm. There are no available data in pregnant women to inform 
the drug-associated risk. In animal reproduction studies, administration of the small molecule 
component of POLIVY, MMAE, to pregnant rats during organogenesis at exposures below the clinical 
exposure at the recommended dose of 1.8 mg/kg POLIVY every 21 days resulted in embryo-fetal 
mortality and structural abnormalities (see Data). Advise a pregnant woman of the potential risks 
to a fetus.
The estimated background risk of major birth defects and miscarriage for the indicated population is 
unknown. All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. 
In the U.S. general population, the estimated background risk of major birth defects and miscarriage 
in clinically recognized pregnancies is 2–4% and 15–20%, respectively.
Data
Animal Data
No embryo-fetal development studies in animals have been performed with polatuzumab vedotin-
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doses of MMAE, the small molecule component of POLIVY, on gestational days 6 and 13 caused 
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8.2 Lactation
Risk Summary
There is no information regarding the presence of polatuzumab vedotin-piiq in human milk, the effects 
on the breastfed child, or milk production. Because of the potential for serious adverse reactions in 
breastfed children, advise women not to breastfeed during treatment with POLIVY and for at least  
2 months after the last dose.
8.3 Females and Males of Reproductive Potential
Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating POLIVY [see Use in 
Specific Populations (8.1)].
Contraception
Females
POLIVY can cause embryo-fetal harm when administered to pregnant women [see Use in Specific 
Populations (8.1)]. Advise females of reproductive potential to use effective contraception during 
treatment with POLIVY and for 3 months after the final dose [see Nonclinical Toxicology (13.1)].
Males
Based on genotoxicity findings, advise males with female partners of reproductive potential to use 
effective contraception during treatment with POLIVY and for at least 5 months after the final dose [see 
Nonclinical Toxicity (13.1)].
Infertility
Based on findings from animal studies, POLIVY may impair male fertility. The reversibility of this 
effect is unknown [see Nonclinical Toxicology (13.1)].
8.4 Pediatric Use
Safety and effectiveness of POLIVY have not been established in pediatric patients.
8.5 Geriatric Use
Among 173 patients treated with POLIVY in Study GO29365, 95 (55%) were ≥65 years of age. 
Patients aged ≥65 had a numerically higher incidence of serious adverse reactions (64%) than 
patients aged <65 (53%). Clinical studies of POLIVY did not include sufficient numbers of patients 
aged ≥65 to determine whether they respond differently from younger patients.
8.6 Hepatic Impairment
Avoid the administration of POLIVY in patients with moderate or severe hepatic impairment (bilirubin 
greater than 1.5 × ULN). Patients with moderate or severe hepatic impairment are likely to have 
increased exposure to MMAE, which may increase the risk of adverse reactions. POLIVY has not 
been studied in patients with moderate or severe hepatic impairment [see Clinical Pharmacology 
(12.3) and Warnings and Precautions (5.7)].
No adjustment in the starting dose is required when administering POLIVY to patients with mild hepatic 
impairment (bilirubin greater than ULN to less than or equal to 1.5 × ULN or AST greater than ULN).
17 PATIENT COUNSELING INFORMATION
Peripheral Neuropathy
Advise patients that POLIVY can cause peripheral neuropathy. Advise patients to report to their 
healthcare provider any numbness or tingling of the hands or feet or any muscle weakness [see 
Warnings and Precautions (5.1)].
Infusion-Related Reactions
Advise patients to contact their healthcare provider if they experience signs and symptoms of 
infusion reactions, including fever, chills, rash or breathing problems within 24 hours of infusion [see 
Warnings and Precautions (5.2].
Myelosuppression
Advise patients to report signs or symptoms of bleeding or infection immediately. Advise patients of 
the need for periodic monitoring of blood counts [see Warnings and Precautions (5.3)].
Infections
Advise patients to contact their healthcare provider if a fever of 38°C (100.4°F) or greater or other 
evidence of potential infection such as chills, cough, or pain on urination develops. Advise patients of 
the need for periodic monitoring of blood counts [see Warnings and Precautions (5.4)].
Progressive Multifocal Leukoencephalopathy
Advise patients to seek immediate medical attention for new or changes in neurological symptoms 
such as confusion, dizziness, or loss of balance; difficulty talking or walking; or changes in vision 
[see Warnings and Precautions (5.5)].
Tumor Lysis Syndrome
Advise patients to seek immediate medical attention for symptoms of tumor lysis syndrome such as 
nausea, vomiting, diarrhea, and lethargy [see Warnings and Precautions (5.6)].
Hepatotoxicity
Advise patients to report symptoms that may indicate liver injury, including fatigue, anorexia, right 
upper abdominal discomfort, dark urine, or jaundice [see Warnings and Precautions (5.7)].
Embryo-Fetal Toxicity
Advise females of reproductive potential of the potential risk to a fetus. Advise females to contact 
their healthcare provider if they become pregnant, or if pregnancy is suspected, during treatment 
with POLIVY [see Warnings and Precautions (5.8) and Use in Specific Populations (8.1)].
Females and Males of Reproductive Potential
Advise females of reproductive potential, and males with female partners of reproductive potential, 
to use effective contraception during treatment with POLIVY and for at least 3 months and 5 months 
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MCKAY: Before we dive into what we 
would do next, we could speak a little 
bit to this person’s course of first-
line therapy, doing axitinib/pembro-
lizumab. I do not know if this patient 
has a similar path to what you all have 
experienced with toxicity manage-
ment in the first-line setting and the 
use of the IO/VEGF-TKI [immuno-
oncology/vascular endothelial growth 
factor–tyrosine kinase inhibitor]. 
Does anyone have any [experience] 
to compare there?

SWEET: I tend to have more trouble 

with the TKIs and frequently have had…
to hold the TKI and continue the IO.

DEKKER: I generally have the same 
issue. The problem with TKI/IO is more 
cutaneous toxicities, managed with 
topical steroids.

MCKAY: Yes, not to say that toxicity 
is inevitable, but there is a very 
high rate of toxicity with VEGF-TKIs. 
They work well and patients can be 
on them for a long time. The longer 
somebody is on them, it is just a 
greater opportunity for them to have 

Roundtable Discussion:  
McKay Examines Second- and Third-
line Therapy for Metastatic RCC

A 54-year-old man with a history of metastatic renal cell carcinoma (mRCC) 
had undergone a left nephrectomy and adrenalectomy; he had clear cell 
RCC (ccRCC) with metastases in his adrenal gland. Four years later, the 
patient had a recurrence of his cancer. A biopsy showed lung nodules 
consistent with ccRCC; in retrospect, it had been present on scans for at 
least 2 years prior. The patient was observed based on the low volume and 
indolence of the disease and his preference. 

Eighteen months later there was continued indolent growth on scans, 
increased total tumor burden, and a new paratracheal lymph node  
(2.0 x 1.5 cm). Systemic therapy was initiated with pembrolizumab 
(Keytruda) plus axitinib (Inlyta). On follow-up, the patient’s disease was 
stable. Moderate diarrhea (well controlled with antidiarrheal medication) 
and mild fatigue were reported. After cycle 6, he developed fatigue, mild 
shortness of breath, and mild cough without chest pain. His resting pulse 
oximeter rate was 93%. He had no fever and no recent sick contact, 
his influenza vaccination was up-to-date, and his infectious work-
up was negative. After about 18 weeks, a chest CT confirmed grade 3 
pneumonitis. Pembrolizumab treatment was held and intravenous steroids 
were administered. Pembrolizumab was then discontinued and the patient 
continued on axitinib. 

Fourteen months after the 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: The 
paratracheal lymph node had grown to 25 × 28 mm (from 20 × 15 mm)  
and there was new mediastinal and hilar nodal involvement, new 
retroperitoneal nodes, and new lytic lesions. His ECOG performance 
status was 1. 
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an adverse event [AE]. And I agree, the chronicity of the 
TKI can sometimes cause some significant toxicity.

With the pneumonitis, in the context of asymptomatic 
pneumonitis that is just detected on imaging, a lot of 
times I do not stop therapy. I would continue treatment if 
the patient is completely asymptomatic and has grade 1  
pneumonitis that would essentially be asymptomatic on 
imaging. But this patient was clearly symptomatic, and 
the right thing to do was to start steroids.

Which factors affect your decision-making for 
second-line therapy? 
• Response and tolerance to prior therapy (eg, up-

front VEGF-TKI therapy)
• Aggressiveness of recurrence; symptoms and 

tempo of disease progression
• Disease burden: sites and number of metastases 
• Toxicities for TKI vs immunotherapy
• Mechanism of action
• Risk
• Indication/National Comprehensive Cancer 

Network guidelines
• Other

DISCUSSION QUESTION

MCKAY: What are the factors that you take into account as 
you are making a decision about second-line therapy? 

SWEET: Every bullet point listed is relevant. The chal-
lenge would be if I have a sense that, as in this patient, 
the disease is progressing more rapidly, could I go to a 
nivolumab/ipilimumab [Opdivo/Yervoy] regimen? I have 
some concerns with the prior pneumonitis.

MOON: Do you rechallenge? Because for me, personally, it 
has been kind of shaky. I get scared about [AEs] that land 
you in the hospital. I have had a couple of pancreatitis or 
big, serious endocrine [toxicities] that I [felt I would] have a 
hard time rechallenging. Pneumonitis sometimes is a little 
bit different. I am curious what [others] all do. Would you 
give ipilimumab/nivolumab knowing that he had a rough 
time with pembrolizumab?

SASTE: If he had that much pneumonitis, I would be 
afraid. Because, as you said, I have had trouble with the 
ipilimumab/nivolumab combination myself in patients 
with melanoma. I actually lost one to pancreatitis. It was 
so bad. I just couldn’t do anything. So it is just that expe-
rience itself. If they have any -itis grade 3 or above, which 

takes a while, and the patient has issues tolerating the 
medication, then I would have issues using IO/IO again.

MCKAY: Anybody else have anything to share about 
their toxicity? I think, for me, it is all about what toxicity 
they had and how severe it was. Sometimes with the 
endocrine toxicity, for example, they can get symptom-
atic. When they are hyperthyroid initially as you start 
them on treatment and they are having a lot of trouble, 
but then…get out of that and are hypothyroid and…on 
[hormone] replacement, they are fine. That is when you 
just rechallenge them. So I think it all depends on what 
they have. If it is colitis, sometimes we get a little bit 
leery. But I am certainly interested to hear how you 
all manage that. 

And also how you manage the TKI. With this patient it 
was pneumonitis, so it was easy. But in the context of 
diarrhea, where a large number of patients are going to 
get diarrhea, do you all do something different?

CHO: I agree. With a rash or even colitis or a thyroid 
problem, I think about rechallenging. But with pneumonitis 
and hepatitis, I do not usually rechallenge it.

TAI: I like to rechallenge at least once because it is probably 
one of the few treatments we have that we can give long-
term; I hate to give up at the first sign of trouble. I had a lot of 
experience treating this in the metastatic lung cancer setting. 
That is even more complicated because many [patients] are 
already short of breath to begin with. So somehow I went 
from one to the other.

SUPERFIN: I think it depends on what -itis you have. 
Pneumonitis is the scariest, or encephalitis. If you have colitis 
and you did not get to infliximab [Remicade], you can still 
rechallenge. But if the patient required something like inflix-
imab, I have apprehension. It also depends on how many 
options you have left. Are you at the end? Do you have a lot 
of options left? And how important is the immunotherapy 
option for this particular cancer—can you go without it? I 
think that is what usually goes into the decision. Obviously 
for grade 4 AEs, I usually do not, but for grade 3, it depends 
on which grade 3 AE it is.

CHAUDHARY: I had a patient I rechallenged for hepa-
titis. It was grade 1. I treated them with steroids and then 
rechallenged; had no problem. And then I had a patient 
who developed pemphigoid cutaneous toxicity that occu-
pied more than 50% of her skin surface, and I could not 
rechallenge. So I think it depends on the severity.

MCKAY: I completely agree. 
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MCKAY: This patient experienced toxicity from IO, seemed 
to tolerate the axitinib OK, had favorable-risk disease, 
and ultimately progressed. Sites of metastases at the 
time of progression are lymph node and bone. As you 
are thinking about teeing up the next-line therapy, what 
is running through your mind? What are the options that 
you are thinking about?

RASILA: Cabozantinib [Cabometyx] would be my choice. 

DEKKER: Yes, cabozantinib would be good.

SWEET: I agree.

MCKAY: What makes you all choose cabozantinib?

TAI: It is very well tolerated, and I have had good success 
with it in the last few patients. So I like to use it.

MCKAY: Would anybody consider lenvatinib/everolimus 
[Lenvima/Afinitor] in this scenario?

DEKKER: Yes, it could be an option; it would depend how 
symptomatic the patient is. 

CHAUDHARY: Correct me if I am wrong, but the mTOR 
pathway is not a big pathway in RCC, right?

MCKAY: It is. I think VEGF and mTOR are the 2 key pathways. 
The data for lenvatinib/everolimus in the second-line space 
are driven from a phase 1/2 study [NCT01136733] of around 
150 patients.1 It is a different regimen and a different toxicity 
vs the single agent. I think the doublets can sometimes be a 
little bit more challenging. 

Say this patient did not have the pneumonitis—would 
anybody continue the immunotherapy and add something 
to it? If this patient did not have pneumonitis and they are 
progressing on pembrolizumab/axitinib, would you keep 
the pembrolizumab going and add lenvatinib? 

SWEET: The other consideration, a bit out of the box, would 
be to stop the pembrolizumab and convert to ipilimumab/
nivolumab, as a second-line dual IO therapy.

SUPERFIN: Do you think adding ipilimumab, if you have 
already come through the failure, would have any additional 
benefit? In most of the cancer cases, if you fail pembroli-
zumab, adding ipilimumab does not make a big difference.

DEKKER: Adding ipilimumab may make a difference if it 
fights T-cell exhaustion. 

MCKAY: There are certainly not level 1 data [supporting 
this]....There are some patients that I think we can salvage 
with ipilimumab, but it is certainly not the majority. 

The patient was given 60 mg of cabozantinib once 
a day. Four months later, disease progression was 
documented. The patient would like to continue 
active therapy. 

DISCUSSION QUESTION
What are the goals of third-line therapy?

CASE UPDATE

MCKAY: What are your goals of therapy as you go into the 
third line, and what are the different factors that influence 
clinical decision-making in the third-line setting for you all?

TAI: I think at this point it is all palliation, so symptom relief 
is probably the No. 1 goal. If there are some physiological 
issues that are affecting the patient that you can maybe 
reverse, that would be definitely worth it. Certainly progres-
sion-free survival is a third one, but that is less clear.

CHAND: I agree with this. By the time patients get to third-
line treatment, the question is how much they can tolerate. 
A lot of times they get very symptomatic from the disease 
burden, especially the ones that are very fast progressors. So 
it is good to use a treatment that has a rather good toxicity 
profile because it may be hard to use a TKI, with too many 
AEs. It does get very difficult to treat beyond the second-line 
setting because of so many factors that tend to build over 
lines of treatment.

POLLING QUESTION

“Which second-line therapy are you most likely to 
recommend for this patient?”

DISCUSSION QUESTION
Which second-line therapy would you consider using?

n Single agent VEGF-TKI (eg, 

     axitinib, cabozantinib) 
85% (11)

n   VEGF-TKI combination (ie, 
     lenvatinib plus everolimus) 

8% (1)

n Immune checkpoint inhibitor 
     regimen (eg, nivolumab plus 
     ipilimumab) 

8% (1)

n Other 0% (0)

 Total votes: 13
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MCKAY: We have talked a lot about quality of life and…
palliation of symptoms. What are your thoughts about 
response and the need for immediate response? Does 
that factor in?

DEKKER: For me it is, at this point, do I believe the 
patient is going to respond or not? Or am I trying to 
treat the patient, who is not yet ready to transition, to 
comfort her? In this situation, medication that is likely to 
cause the least toxicity would be the most preferred. And 
even though it fell out of favor, with single-agent bevaci-
zumab [Avastin], I have seen some interesting responses 
even after multiple TKIs. So that could be an option in 
this situation, but it comes down to how much the oncol-
ogist believes that this patient actually could be helped.

MCKAY: It is interesting. How many of you all in your prac-
tice are actually giving third-line therapy? Do you have a lot 
of patients that will see third, fourth, or fifth line with RCC?

DEKKER: Two-thirds.

CHAUDHARY: I have had patients who still had decent 
performance status, especially younger patients, and you 
are wondering [whether they] should be referred to a tertiary 
center for a trial. A few patients are actually still clinically OK.

MCKAY: I hear you. This is an interesting patient because 
this one started out as favorable risk. Sometimes these 
patients with favorable risk can actually go on to see so 
many different lines of therapy. 

How do you determine progression, and how do you 
decide when to change course? 

DISCUSSION QUESTION

MCKAY: How do you all determine progression in these 
patients? What is the threshold for you to actually switch 
therapy? Do you use stereotactic body radiation or other 
things like that if there is some oligoprogression or some 
mixed progression and just continue to push along? This 
patient only got 4 months on cabozantinib. How do you 
determine progression and the right time to switch? And 
do you use these other modalities?

CHAUDHARY: I have continued beyond progres-
sion and addressed the progressive side. I have 
had a patient with the sarcomatoid variant of RCC. 
Initially I thought he was not going to do well, 
but he did well with the ipilimumab/nivolumab 

combination and follow-up. I did cherry-picking for almost  
6 to 7 months and then switched treatment when he 
started having constitutional symptoms or weight loss, 
and I thought at that time he was progressing.

ZHOU: I have a similar patient. It depends on the imaging and 
also patient symptoms. But if I isolate a lung mass, you could 
just watch it grow even a little bit; you can do the stereo-
tactic radiation.

SWEET: I find I have to look beyond the radiologist’s reading, 
which suggests that everything is significant. When you look 
at the images with the patient, you see these little ditzel 1- to 
2-mm changes that lack some correlation and then you stick 
with the program.

MCKAY: Yes. So how do you all handle the brain? Do you 
treat beyond progression in the brain? How frequently do you 
do brain imaging?

TAI: Usually I only do it if symptoms are present. 

DEKKER: I do it at diagnosis and symptoms.

SUPERFIN: I think I agree with at diagnosis and symptoms. 

MCKAY: Do you do it at times of therapy change? If you are 
going to switch somebody, do you just scan them just to make 
sure beforehand?

SWEET: I do not. 

TAI: I would like to see some trials where patients 
have had multiple lines of treatment and still had a 
response. That is probably the only reason to choose 
one over the other. 

POLLING QUESTION

“Which third-line therapy are you most likely to consider 
for this patient upon disease progression?”

DISCUSSION QUESTION
What data/evidence are available to guide treatment 
selection/sequencing beyond the second line? 

n Tivozanib 69% (9)

n   Lenvatinib plus everolimus 15% (2)

n Nivolumab 8% (1)

n Sunitinib 8% (1)

n Pazopanib 0% (0)

 Total votes: 13
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MCKAY: Yes, I definitely think we are in a data-free zone. Our 
frontline therapy advancements have outpaced our second-
line therapy options. We are lacking level 1 evidence for what 
to do in the second or third line, as our front line is changing. 
And it is going to change even more with adjuvant therapy.

• What are your perspectives on the tolerability of 
tivozanib (Fotivda) vs lenvatinib plus everolimus or 
other options you would strongly consider as third-
line therapy for a patient like this?

• What toxicities most concern you in this 
setting? Which do you find most challenging to 
manage (hypertension, diarrhea, rash, hand-foot 
syndrome)?

DISCUSSION QUESTIONS

MCKAY: What are your thoughts [on] the tivozanib data 
on efficacy, response, and toxicity [in the TIVO-3 trial 
(NCT02627963)]. Does something resonate with you 
about these data? 

CHO: I have to say tivozanib is a very tolerable TKI [From  
the Data2].

SASTE: My impression is that it is definitely better tolerated. 
The toxicities [such as] hypertension you can easily manage. 
Rash and hand-foot syndrome are the 2 challenging ones with 
the TKIs, although a dose [reduction] or giving the patient 
breaks in between the treatments is something that can also 
be managed. But the tivozanib data are definitely much better 
than [those of] the lenvatinib/everolimus combination.

FARJAMI: I echo the same experience. [Tivozanib] is defi-
nitely better tolerated and has better positive patient experi-
ence in the third-line setting.

MCKAY: Have you all modified the schedule, where you 
keep the dose the same but, instead of doing a 7-day hold 
every month, do 2 weeks on, 1 week off? Or instead of 
reducing the dose, do you modify that at all or stick to what 
is on the label?

SASTE: Personally, I have not used it, but if I were to adjust, 
the first thing I would do is the dose adjustment. If that is 
not helping, then I will go with the scheduling of 7 days on, 
7 days off or 2 weeks on, 1 week off. 

TAI: I am curious, were there any patients who had cabo-
zantinib plus nivolumab before they switched to this drug? 
Because most of us probably would be using combination 
IO plus TKI of some kind as a first- [and] second-line treat-
ment. This is a new [treatment]. And [if they] continued the 
IO, [and] there was no toxicity and substituted for the cabo-
zantinib, that is probably the most likely scenario where it is 
actually being used.

MCKAY: I think the patients that went on this trial, 
probably a fair [number] did receive prior cabozan-
tinib; as I said, prior sunitinib [Sutent] and pazopanib 
[Votrient] were used.2 There are safety data of tivozanib 
with nivolumab. There is…a phase 3 study that is going 
to be launched, which is currently in the process of 
accruing, of tivozanib plus nivolumab vs tivozanib alone 
[NCT04987203]. But there are safety data for the combi-
nation of tivozanib with nivolumab.

MOON: Yes, I think there is a trial that is going to just 
answer exactly Dr Tai’s question, which is: In the event 
of an IO combination or IO monotherapy regression, 
does the idea of keeping the IO going [make sense or 
would it] make a difference? Because we do not know. 
No data [currently are available], and data [need] 
to be acquired.

In the randomized phase 3 TIVO-3 trial (NCT02627963), the most common grade 3 or 4 
treatment-related adverse event (TRAE) for patients receiving tivozanib was hypertension, 
which was experienced by 35 of 173 patients (20%) vs 23 of 170 (14%) of those receiving 
sorafenib (Nexavar).2 No other grade 3 or 4 TRAEs occurred at a rate higher than 5% in 
patients receiving tivozanib. Serious TRAEs occurred in 19 patients (11%) who received 
tivozanib vs 17 (10%) who received sorafenib. 

FROM THE DATA
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MCKAY: Well, let’s keep moving. What do you see as the 
value of a positive phase 3 clinical trial, such as TIVO-3 in 
the third line? Do these data sway you? I think when we 
look at the lenvatinib/everolimus data, they are based on 
a 150-patient phase 2 trial.1 Here we have level 1 evidence 
with a several-hundred-patient phase 3 trial supporting the 
use of tivozanib.2 Does the level of evidence sway you, and 
is that a factor you think about when selecting a therapy? 
Or at this stage in the game, does that not matter for you?

DEKKER: I will say it this way: Data are data…so you are prob-
ably doing something for a few patients. It is probably better 
than nothing, but it is no game changer and probably would 
not sway me one way or another vs something more tolerable. 

TAI: I think these are only level 1 data because the sorafenib 
[Nexavar] is the control group. None of us, probably, would 
use some sorafenib in the third line. I was involved in the very 
first clinical trial with sorafenib, and my impression was that 
patients progress fairly quickly. 

So it is probably not a very effective agent to begin with. 
Yes, compared with sorafenib, this is much better. But is it 
much better compared with more modern treatment? That 
remains to be seen, right? I think that is where the problem 

is. So I am not that impressed with the data because the 
control group is too weak.

MCKAY: I would ask you: In the third-line setting, post IO, 
post 1 or 2 VEGF agents, what would you compare [tivo-
zanib] with? What would you pick as the comparator in a 
patient who has seen cabozantinib or has seen sunitinib?

TAI: I would like to see the comparison directly [with] 
cabozantinib plus IO and see how those patients 
responded to this as a single agent. I am sure we do not 
have the data to do it, but I would like to see that. 

DEKKER: I would probably want to see temsirolimus [Torisel]. 
I had a lot of success with that agent in the third line. n
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Safety and tolerability
•  Serious adverse reactions occurred in 31% of patients receiving IMFINZI + EP at the interim analysis and in 33% of patients 

receiving IMFINZI + EP at the 3-year analysis1,3
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•  The most frequent serious adverse reactions reported in ≥1% of patients were febrile neutropenia (4.5%), pneumonia (2.3%), 
anemia (1.9%), pancytopenia (1.5%), pneumonitis (1.1%), and chronic obstructive pulmonary disease (1.1%)3

•  The most common adverse reactions (occurring in ≥20% of patients) were nausea, fatigue/asthenia, and alopecia3

•  Discontinuation rates were the same with IMFINZI + EP and EP alone (9% in both arms)4

•   Fatal adverse reactions occurred in 4.9% of patients receiving IMFINZI + EP. These include pancytopenia, sepsis, septic shock, 
pulmonary artery thrombosis, pulmonary embolism, and hepatitis (1 patient each) and sudden death (2 patients)3
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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. 
©AstraZeneca 2021                                       07/21   US-56258   8/21
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TUMOR TYPE

ROUNDTABLE ROUNDUP
During separate virtual live events, Sandy T. Liu, MD, and Moshe Ornstein, MD, 
MA, discussed what treatment they would choose for a patient with clear cell 
renal cell carcinoma (RCC) and the trial data available in this setting.

EVENT SUMMARY

Colorado

Wyoming

Michigan

California

Arizona

New Mexico

Nevada

Ohio

A 59-year-old Black woman received a diagnosis of 
clear cell RCC. She underwent left total nephrectomy 
in December 2019. Nine months later, she developed 
metastatic disease to bilateral lungs, mediastinum  
(35 × 38 mm), and retroperitoneal lymph nodes. She was 

diagnosed with stage IV RCC, clear-cell histology, with 
metastases to lung and retroperitoneum. Her Karnofsky 
performance status score was 90%. Her hemoglobin 
was 11.1 g/dL, and her corrected calcium, neutrophils, 
and platelet levels were within normal limits. 

CASE SUMMARY
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TUMOR TYPERENAL CELL CARCINOMA

“A decision was made to initiate systemic therapy. What frontline 
therapy are you most likely to choose for this patient?”

Moshe Ornstein, 
MD, MA

Sandy T. Liu, 
MD

50% 
10% 

10% 

73%

9%18%

30%

All these combinations were compared against the same 
historical standard of sunitinib [Sutent]. The makeup of 
the trials was fairly similar; they had the same control 
arm. I think there’s at least enough of a rationale to 
compare them in some capacity.”

—MOSHE ORNSTEIN,  MD,  MA 

California, Arizona, Nevada, Wyoming, 
Colorado, New MexicoOhio, Michigan

Total votes:10 Total votes:11

n Nivolumab + ipilimumab 50% (5)

n Axitinib + pembrolizumab 30% (3)

n Lenvatinib + pembrolizumab 10% (1)

n Cabozantinib + nivolumab 10% (1)

n Cabozantinib 0% (0)

n Other 0% (0) 

n Nivolumab + ipilimumab 73% (8)

n Lenvatinib + pembrolizumab 18% (2)

n Cabozantinib + nivolumab 9% (1)

n Axitinib + pembrolizumab 0% (0)

n Cabozantinib 0% (0)

n Other 0% (0) 
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TUMOR TYPE

TA B L E .  E f f i c a c y  O v e r v i e w  o f  F i r s t - l i n e  I m m u n e  C h e c k p o i n t  I n h i b i t o r  C o m b i n a t i o n  Tr i a l s  i n  m R C C 1 - 1 0

CHECKMATE 214 (IPI/
NIVO) a,1,2

(N = 550 VS N = 546)

KEYNOTE-426 (AXI/
PEMBRO)3,4

(N = 432 VS N = 429)

CHECKMATE 9ER (CABO/
NIVO)5-7

(N = 323 VS N = 328)

CLEAR (LEN/PEMBRO)8-10

(N = 355 VS N = 357)

Favorable/
intermediate/poor 
risk, %

23/61/17 32/55/13 23/58/19 31/58/9

Median follow-up, 
months 67.7 42.8 32.9 33.7

Median OS (ITT), 
months
HR (CI)

55.7 vs 38.4
0.72 (0.62–0.85)

45.7 vs 40.1
0.73 (0.60-0.88)

37.7 vs 34.3
0.70 (0.55–0.90)

NR vs NR
0.72 (0.55-0.93)

Landmark OS  
at 12 months
Landmark OS  
at 24 months

83% vs 78%
71% vs 61%

90% vs 79%
74% vs 66%

86% vs 76%
70% vs 60%

90% vs 79% (est.)
79% vs 70%

Median PFS (ITT),  
HR (CI) 0.86 (0.73-1.01) 0.68 (0.58-0.80) 0.56 (0.46-0.68) 0.39 (0.32-0.49)

ORR (ITT) 39% vs 32% 60% vs 40% 56% vs 28% 71% vs 36%

CR (ITT) 12% vs 3% 10% vs 4% 12% vs 5% 16% vs 4%

PD (ITT) 18% vs 14% 11% vs 17% 6% vs 14% 5% vs 14%

Axi, axitinib; cabo, cabozantinib; CI, confidence interval; CR, complete response; HR, hazard ratio; IRRC, independent radiology review committee; ITT, intent to treat; ipi, 

ipilimumab; len, lenvatinib; mRCC, metastatic renal cell carcinoma; nivo, nivolumab; NR, not reached. OS, overall survival; ORR, objective response rate; PD, progressive 

disease; pembro, pembrolizumab; PFS, progression-free survival.
a Primary end points of CheckMate 214 included OS (HR, 0.65; 95% CI, 0.54-0.78), PFS per IRRC (HR, 0.74; 95% CI, 0.62-0.88) and ORR per IRRC (41.9% vs 26.8%;  

P < .0001) in intermediate-/poor-risk population.

FOR FULL LIST OF REFERENCES, VISIT TARGETEDONC.COM

ORNSTEIN: When it comes to using ipilimumab [Yervoy]/
nivolumab [Opdivo] vs 1 of the immunotherapy/tyrosine 
kinase inhibitors [IO/TKIs], the rationale for using 
ipilimumab/nivolumab is it has the longest-term follow-
up [and] there’s no chronic toxicity of a TKI. Although you 
are giving up something in terms of response rates and in 
terms of the number of patients who are going to progress 
pretty quickly on therapy, we do have 5-year follow-up 
data where you can see a tail of the [Kaplan-Meier] curve. 
The argument for the other columns of axitinib [Inlyta]/
pembrolizumab [Keytruda], cabozantinib [Cabometix]/
nivolumab, and lenvatinib [Lenvima]/pembrolizumab is that 
when you give an IO in combination with the TKI, you have 
significantly higher response rates.

LIU: Lenvatinib/pembrolizumab and cabozantinib/nivo-
lumab have the lowest progressive disease rates at 5% and 
6%, and ipilimumab/nivolumab has the highest progressive 
disease rate at 18%. I like progressive disease rate when I 
look at a trial because it’s something to consider when you 
want a treatment to really work. If they have one chance at 
treatment, you want to use a combination regimen with the 
lowest progressive disease rate. If I can afford patients [to] 
have progressive disease and go on second-line therapy, 
I would [be able to] choose something that has a higher 
progressive disease rate like ipilimumab/nivolumab.



Targeted OncologyTM: What are the key trials of first-
line maintenance therapy for patients with ovarian 
cancer following platinum-based chemotherapy? 
POWELL: The primary trials have been established over 
the last 10-plus years, with the first being GOG-0218 
[NCT00262847], which was a very large study looking 
at the role of the addition of bevacizumab [Avastin].1,2 
And then [there were trials] looking at the PARP inhib-
itor experience with SOLO-1 [NCT01844986] and 
PRIMA [NCT02655016].3,4 And then is the PAOLA-1 trial 
[NCT02477644] looking at the combination of beva-
cizumab and olaparib [Lynparza].5 All these trials are 
up-front therapy studies followed by maintenance.1-5 
The bevacizumab was also given concurrently with the 
chemotherapy.1 

Most of our patients with ovarian cancer, unfortunately, 
present with advanced-stage disease. And that was what 
is represented in these trials; 70% to 80% of the patients 
had stage III disease, and a somewhat smaller propor-
tion had stage IV.1-5 As we try to balance interpretations 
of some of these studies, we want to understand how 
much disease was left after their primary surgery and 
whether the patient had no [prior] surgery, such as in the 
PAOLA-1 trial. As we have learned, there are certainly 
indicators of response to not only chemotherapy but also 
to PARP inhibition, [through] understanding the patient 
population and whether there is germline or somatic BRCA 

gene mutations or HRD [homologous recombination defi-
ciency]. These are some features that we look at. 

Focusing on the January version of the NCCN [National 
Comprehensive Cancer Network] guidelines, it’s fairly 
generic through stage II to IV disease.6 Those patients are 
getting a platinum compound, best supportive care, and 
symptom management after therapy, and certainly think-
ing about maintenance therapy is indicated. When we 
look at up-front regimens, the most commonly used regi-
men is probably carboplatin/paclitaxel every 3 weeks, 
which has been the standard for many years. Whether 
you add bevacizumab, as in ICON-7 [ISRCTN91273375] 
or GOG-0218, is still a bit of debate.1,2,6,7 And other regi-
mens that physicians would utilize: maybe substituting a 
taxane or even liposomal doxorubicin up front for patients 
[experiencing] unusual toxicities.6 Currently intraperi-
toneal chemotherapy is still out there, although it has 
been used less and less with some of the more recent 
trials. For the patients with carcinosarcoma, certainly 
the option of ifosfamide-based [Ifex] regimens are there, 
but hardly anybody utilizes these. I just finished a large, 
randomized trial that included carcinosarcomas, and I 
would say there is very little enthusiasm for using ifos-
famide-based regimens for these patients.

When we look at what to do after therapy, a lot of this 
is determined by what we decide to do with their initial 
therapy. That initial decision tree is in the use of beva-
cizumab or not, and also whether or not the patient is 
known to have a BRCA gene mutation, either a germ-
line or a somatic mutation. For a patient with BRCA 
wild-type or unknown disease, a complete or partial 
response we can observe, use niraparib, or use addi-
tional options. Similarly, if they have a germline mutation, 
we have other options or use of olaparib, niraparib, or 

Powell Reviews Trials of PARP Inhibition  
in BRCA-Positive Ovarian Cancer

• A 49-year-old Black woman presented to her primary 
care physician, complaining of abdominal bloating  
and nausea.

• Medical history: mild hypertension
• Family history: The patient’s mother died of breast 

cancer at age 59; cousin on her mother’s side died of 
ovarian cancer at age 65.

• CT scan: ascites and bilateral 8-cm adnexal masses

• Cancer antigen-125 level: 285 U/mL
• The patient underwent an exploratory laparotomy 

followed by omentectomy, bilateral salpingo-
oophorectomy, pelvic lymph node dissection, 
appendectomy, and resection of pelvic nodules for 
stage IIIC high-grade serous carcinoma.

 ◦ No gross residual disease (R0)

CASE
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Matthew Powell, MD
Professor, Obstetrics and Gynecology
Chief, Division of Gynecologic 
Oncology

Washington University School of 
Medicine

St Louis, MO

TUMOR TYPEOVARIAN CANCER

continued on page 51
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NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) 
recommend tafasitamab-cxix (MONJUVI)  
in combination with lenalidomide as a second-line or subsequent therapy 
option for DLBCL in patients who are not candidates for transplant.2*

NCCN
GUIDELINES

IMPORTANT SAFETY INFORMATION
Contraindications
None.

Warnings and Precautions
Infusion-Related Reactions
MONJUVI can cause infusion-related reactions 
(IRRs). In L-MIND, infusion-related reactions 
occurred in 6% of the 81 patients. Eighty 
percent of infusion-related reactions occurred 
during cycle 1 or 2. Signs and symptoms 

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

INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with lenalidomide, is indicated for the 
treatment of adult patients with relapsed or refractory di� use large B-cell lymphoma 
(DLBCL) not otherwise specifi ed, including DLBCL arising from low grade lymphoma, 
and who are not eligible for autologous stem cell transplant (ASCT). 

This indication is approved under accelerated approval based on overall response 
rate. Continued approval for this indication may be contingent upon verifi cation and 
description of clinical benefi t in a confi rmatory trial(s).

for injection, for intravenous use

included fever, chills, rash, fl ushing, dyspnea, 
and hypertension. These reactions were 
managed with temporary interruption of the 
infusion and/or with supportive medication. 
Premedicate patients prior to starting 
MONJUVI infusion. Monitor patients frequently 
during infusion. Based on the severity of 
the infusion-related reaction, interrupt or 
discontinue MONJUVI. Institute appropriate 
medical management.

MONJUVI is second-line targeted 
immunotherapy for adult patients with 
DLBCL who are ineligible for transplant1
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L-MIND study design1

•  L-MIND was an open-label, multicenter, single-arm study that evaluated the e�  cacy and safety of MONJUVI in 
combination with lenalidomide followed by MONJUVI monotherapy in adult patients with R/R DLBCL after 1 to 3 prior 
systemic DLBCL therapies, including CD20-containing therapy. The median number of prior therapies was 2

•  Enrolled patients at the time of the trial were not eligible for or refused ASCT
•  E�  cacy was established in 71 patients with DLBCL (confi rmed by central laboratory) based on best ORR 

(defi ned as the proportion of complete and partial responders) and DoR, as assessed by an Independent Review 
Committee using the International Working Group Response Criteria (Cheson 2007)

•  Patients received MONJUVI 12 mg/kg intravenously in combination with lenalidomide (25 mg orally on 
days 1 to 21 of each 28-day cycle) for a maximum of 12 cycles, followed by MONJUVI as monotherapy until 
disease progression or unacceptable toxicity

HIGH ORR REACHED, with a majority 
of responders achieving CR1

1-year primary analysis in patients with R/R DLBCL 
(N=71)1†

ORR (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†
MONJUVI is second-line targeted immunotherapy for 
adult patients with DLBCL who are ineligible for transplant1

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

IMPORTANT SAFETY INFORMATION
Warnings and Precautions (cont’d)
Myelosuppression
MONJUVI can cause serious or severe myelosuppression, 
including neutropenia, thrombocytopenia, and anemia. In 
L-MIND, Grade 3 neutropenia occurred in 25% of patients, 
thrombocytopenia in 12% and anemia in 7%. Grade 4 
neutropenia occurred in 25% and thrombocytopenia 
in 6%. Neutropenia led to treatment discontinuation in 
3.7% of patients.
Monitor complete blood counts (CBC) prior to 
administration of each treatment cycle and throughout 
treatment. Monitor patients with neutropenia for signs of 
infection. Consider granulocyte colony-stimulating factor 
(G-CSF) administration. Withhold MONJUVI based on the 
severity of the adverse reaction. Refer to the lenalidomide 
prescribing information for dosage modifi cations. 

Infections
Fatal and serious infections, including opportunistic 
infections, occurred in patients during treatment with 
MONJUVI and following the last dose.  

In L-MIND, 73% of the 81 patients developed an infection. 
The most frequent infections were respiratory tract 
infection (24%), urinary tract infection (17%), bronchitis 
(16%), nasopharyngitis (10%) and pneumonia (10%). 
Grade 3 or higher infection occurred in 30% of the 
81 patients. The most frequent grade 3 or higher infection 
was pneumonia (7%). Infection-related deaths were 
reported in 2.5% of the 81 patients.

Monitor patients for signs and symptoms of infection 
and manage infections as appropriate.

INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with lenalidomide, is indicated for the treatment of adult patients with 
relapsed or refractory di¡ use large B-cell lymphoma (DLBCL) not otherwise specifi ed, including DLBCL arising from 
low grade lymphoma, and who are not eligible for autologous stem cell transplant (ASCT). 

This indication is approved under accelerated approval based on overall response rate. Continued approval for this 
indication may be contingent upon verifi cation and description of clinical benefi t in a confi rmatory trial(s).

Best ORR: 55% (n=39; 95% CI: 43%, 67%) 

PR: 18%CR: 37% 

SUSTAINED REMISSION in patients 
with R/R DLBCL1

1-year primary analysis in patients with R/R DLBCL 
(N=71)1†‡

Median DoR: 21.7 months (range: 0, 24)

3-YEAR FOLLOW-UP ANALYSIS3*

1-YEAR PRIMARY ANALYSIS1*

Best ORR: 54%§ (n=38; 95% CI: 41%, 66%) 

PR: 18%CR: 35% 

Median DoR (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†‡
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3L+ (n=36)

17% PR

63% ORR
(n=22; 95% 
CI: 45%, 79%)

44% ORR§

(n=16; 95% 
CI: 28%, 62%)

MONJUVI, in combination 
with lenalidomide, was granted 
accelerated approval based on 
the 1-year primary analysis of the 
L-MIND study. The data for the 
3-year analysis of the L-MIND 
study has not yet been submitted 
to or reviewed by the FDA. The 
status with respect to potential 
inclusion of these data in the 
fi nal, FDA-approved labeling has 
yet to be determined.

R/R=relapsed/refractory; 
ASCT=autologous stem cell 
transplant; ORR=best overall response 
rate; DoR=duration of response; 
CR=complete response rate; 
CI=confi dence interval; PR=partial 
response rate; NR=not reached.

|| This analysis is exploratory in 
nature, and L-MIND was not 
designed or powered to evaluate 
and compare multiple subgroups. 
These results should be interpreted 
with caution given the small 
sample size, which may lead to 
estimates that are unstable.

† Assessed by an Independent 
Review Committee.1,3

‡Kaplan-Meier estimates.1,3 

§ Due to rounding, ORR percentages 
may not correspond with the sum of 
CR and PR percentages.

* The cuto¡  date for the primary 
analysis was November 30, 2018 
and occurred after the last patient 
enrolled had completed 12 months 
of follow-up. The cuto¡  date for 
the 3-year follow-up analysis was 
October 30, 2020 and occurred 
after the last patient enrolled had 
completed 35 months of follow-up.3,4
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L-MIND study design1

•  L-MIND was an open-label, multicenter, single-arm study that evaluated the e�  cacy and safety of MONJUVI in 
combination with lenalidomide followed by MONJUVI monotherapy in adult patients with R/R DLBCL after 1 to 3 prior 
systemic DLBCL therapies, including CD20-containing therapy. The median number of prior therapies was 2

•  Enrolled patients at the time of the trial were not eligible for or refused ASCT
•  E�  cacy was established in 71 patients with DLBCL (confi rmed by central laboratory) based on best ORR 

(defi ned as the proportion of complete and partial responders) and DoR, as assessed by an Independent Review 
Committee using the International Working Group Response Criteria (Cheson 2007)

•  Patients received MONJUVI 12 mg/kg intravenously in combination with lenalidomide (25 mg orally on 
days 1 to 21 of each 28-day cycle) for a maximum of 12 cycles, followed by MONJUVI as monotherapy until 
disease progression or unacceptable toxicity

HIGH ORR REACHED, with a majority 
of responders achieving CR1

1-year primary analysis in patients with R/R DLBCL 
(N=71)1†

ORR (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†
MONJUVI is second-line targeted immunotherapy for 
adult patients with DLBCL who are ineligible for transplant1

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

IMPORTANT SAFETY INFORMATION
Warnings and Precautions (cont’d)
Myelosuppression
MONJUVI can cause serious or severe myelosuppression, 
including neutropenia, thrombocytopenia, and anemia. In 
L-MIND, Grade 3 neutropenia occurred in 25% of patients, 
thrombocytopenia in 12% and anemia in 7%. Grade 4 
neutropenia occurred in 25% and thrombocytopenia 
in 6%. Neutropenia led to treatment discontinuation in 
3.7% of patients.
Monitor complete blood counts (CBC) prior to 
administration of each treatment cycle and throughout 
treatment. Monitor patients with neutropenia for signs of 
infection. Consider granulocyte colony-stimulating factor 
(G-CSF) administration. Withhold MONJUVI based on the 
severity of the adverse reaction. Refer to the lenalidomide 
prescribing information for dosage modifi cations. 

Infections
Fatal and serious infections, including opportunistic 
infections, occurred in patients during treatment with 
MONJUVI and following the last dose.  

In L-MIND, 73% of the 81 patients developed an infection. 
The most frequent infections were respiratory tract 
infection (24%), urinary tract infection (17%), bronchitis 
(16%), nasopharyngitis (10%) and pneumonia (10%). 
Grade 3 or higher infection occurred in 30% of the 
81 patients. The most frequent grade 3 or higher infection 
was pneumonia (7%). Infection-related deaths were 
reported in 2.5% of the 81 patients.

Monitor patients for signs and symptoms of infection 
and manage infections as appropriate.

INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with lenalidomide, is indicated for the treatment of adult patients with 
relapsed or refractory di¡ use large B-cell lymphoma (DLBCL) not otherwise specifi ed, including DLBCL arising from 
low grade lymphoma, and who are not eligible for autologous stem cell transplant (ASCT). 

This indication is approved under accelerated approval based on overall response rate. Continued approval for this 
indication may be contingent upon verifi cation and description of clinical benefi t in a confi rmatory trial(s).

Best ORR: 55% (n=39; 95% CI: 43%, 67%) 

PR: 18%CR: 37% 

SUSTAINED REMISSION in patients 
with R/R DLBCL1

1-year primary analysis in patients with R/R DLBCL 
(N=71)1†‡

Median DoR: 21.7 months (range: 0, 24)

3-YEAR FOLLOW-UP ANALYSIS3*

1-YEAR PRIMARY ANALYSIS1*

Best ORR: 54%§ (n=38; 95% CI: 41%, 66%) 

PR: 18%CR: 35% 

Median DoR (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†‡
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(n=22; 95% 
CI: 45%, 79%)

44% ORR§

(n=16; 95% 
CI: 28%, 62%)

MONJUVI, in combination 
with lenalidomide, was granted 
accelerated approval based on 
the 1-year primary analysis of the 
L-MIND study. The data for the 
3-year analysis of the L-MIND 
study has not yet been submitted 
to or reviewed by the FDA. The 
status with respect to potential 
inclusion of these data in the 
fi nal, FDA-approved labeling has 
yet to be determined.

R/R=relapsed/refractory; 
ASCT=autologous stem cell 
transplant; ORR=best overall response 
rate; DoR=duration of response; 
CR=complete response rate; 
CI=confi dence interval; PR=partial 
response rate; NR=not reached.

|| This analysis is exploratory in 
nature, and L-MIND was not 
designed or powered to evaluate 
and compare multiple subgroups. 
These results should be interpreted 
with caution given the small 
sample size, which may lead to 
estimates that are unstable.

† Assessed by an Independent 
Review Committee.1,3

‡Kaplan-Meier estimates.1,3 

§ Due to rounding, ORR percentages 
may not correspond with the sum of 
CR and PR percentages.

* The cuto¡  date for the primary 
analysis was November 30, 2018 
and occurred after the last patient 
enrolled had completed 12 months 
of follow-up. The cuto¡  date for 
the 3-year follow-up analysis was 
October 30, 2020 and occurred 
after the last patient enrolled had 
completed 35 months of follow-up.3,4
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MONJUVI and the MONJUVI logo are registered trademarks of MorphoSys AG.
© 2022              February 2022              RC-US-TAF-01441
Distributed and marketed by MorphoSys US Inc. and marketed by Incyte Corporation. 
MorphoSys is a registered trademark of MorphoSys AG.
Incyte and the Incyte logo are registered trademarks of Incyte Corporation.
All other trademarks are the property of their respective owner(s).

Please see the Brief Summary of Prescribing Information on the following pages.
REFERENCES: 1. MONJUVI Prescribing Information. Boston, MA: MorphoSys. 6/2021. 2. Referenced with permission from the NCCN Clinical Practice 
Guidelines in Oncology (NCCN Guidelines®) for B-Cell Lymphomas V.5.2021. © National Comprehensive Cancer Network, Inc. 2021. All rights reserved. 
Accessed September 22, 2021. To view the most recent and complete version of the guideline, go online to NCCN.org. 3. Data on fi le. 3-year follow-up 
analysis. MorphoSys. Boston, MA. 4. Data on fi le. CSR. MorphoSys. Boston, MA.

INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with 
lenalidomide, is indicated for the treatment of adult 
patients with relapsed or refractory di� use large B-cell 
lymphoma (DLBCL) not otherwise specifi ed, including 
DLBCL arising from low grade lymphoma, and who are 
not eligible for autologous stem cell transplant (ASCT). 

This indication is approved under accelerated approval 
based on overall response rate. Continued approval for 
this indication may be contingent upon verifi cation and 
description of clinical benefi t in a confi rmatory trial(s).

IMPORTANT SAFETY INFORMATION
Warnings and Precautions (cont’d)
Embryo-Fetal Toxicity
Based on its mechanism of action, MONJUVI may cause 
fetal B-cell depletion when administered to a pregnant 
woman. Advise pregnant women of the potential risk to 
a fetus. Advise women of reproductive potential to use 
e� ective contraception during treatment with MONJUVI 
and for at least 3 months after the last dose.

MONJUVI is initially administered in combination with 
lenalidomide. The combination of MONJUVI with 
lenalidomide is contraindicated in pregnant women 
because lenalidomide can cause birth defects and death 
of the unborn child. Refer to the lenalidomide prescribing 
information on use during pregnancy.

Adverse Reactions 
Serious adverse reactions occurred in 52% of patients 
who received MONJUVI. Serious adverse reactions in 
≥6% of patients included infections (26%), including 
pneumonia (7%), and febrile neutropenia (6%). Fatal 
adverse reactions occurred in 5% of patients who 
received MONJUVI, including cerebrovascular accident 
(1.2%), respiratory failure (1.2%), progressive multifocal 
leukoencephalopathy (1.2%) and sudden death (1.2%). 

Permanent discontinuation of MONJUVI or lenalidomide 
due to an adverse reaction occurred in 25% of patients 
and permanent discontinuation of MONJUVI due to an 
adverse reaction occurred in 15%. The most frequent 
adverse reactions which resulted in permanent 
discontinuation of MONJUVI were infections (5%), 
nervous system disorders (2.5%), respiratory, thoracic 
and mediastinal disorders (2.5%).

Dosage interruptions of MONJUVI or lenalidomide due 
to an adverse reaction occurred in 69% of patients and 
dosage interruption of MONJUVI due to an adverse 
reaction occurred in 65%. The most frequent adverse 
reactions which required a dosage interruption of 
MONJUVI were blood and lymphatic system disorders 
(41%), and infections (27%).

The most common adverse reactions (≥20%) were 
neutropenia (51%), fatigue (38%), anemia (36%), diarrhea 
(36%), thrombocytopenia (31%), cough (26%), pyrexia (24%), 
peripheral edema (24%), respiratory tract infection (24%), 
and decreased appetite (22%).

You may report side e� ects to the FDA at (800) FDA-1088 
or www.fda.gov/medwatch. You may also report side 
e� ects to MORPHOSYS US INC. at (844) 667-1992.

To learn more, visit MonjuviHCP.com

  For information about patient assistance, visit MyMISSIONSupport.com

MONJUVI is second-line targeted 
immunotherapy for adult patients with 
DLBCL who are ineligible for transplant1

REACH FOR MONJUVIREACH FOR MONJUVI
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MONJUVI and the MONJUVI logo are registered trademarks of MorphoSys AG.
© 2022              February 2022              RC-US-TAF-01441
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INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with 
lenalidomide, is indicated for the treatment of adult 
patients with relapsed or refractory di� use large B-cell 
lymphoma (DLBCL) not otherwise specifi ed, including 
DLBCL arising from low grade lymphoma, and who are 
not eligible for autologous stem cell transplant (ASCT). 

This indication is approved under accelerated approval 
based on overall response rate. Continued approval for 
this indication may be contingent upon verifi cation and 
description of clinical benefi t in a confi rmatory trial(s).

IMPORTANT SAFETY INFORMATION
Warnings and Precautions (cont’d)
Embryo-Fetal Toxicity
Based on its mechanism of action, MONJUVI may cause 
fetal B-cell depletion when administered to a pregnant 
woman. Advise pregnant women of the potential risk to 
a fetus. Advise women of reproductive potential to use 
e� ective contraception during treatment with MONJUVI 
and for at least 3 months after the last dose.

MONJUVI is initially administered in combination with 
lenalidomide. The combination of MONJUVI with 
lenalidomide is contraindicated in pregnant women 
because lenalidomide can cause birth defects and death 
of the unborn child. Refer to the lenalidomide prescribing 
information on use during pregnancy.

Adverse Reactions 
Serious adverse reactions occurred in 52% of patients 
who received MONJUVI. Serious adverse reactions in 
≥6% of patients included infections (26%), including 
pneumonia (7%), and febrile neutropenia (6%). Fatal 
adverse reactions occurred in 5% of patients who 
received MONJUVI, including cerebrovascular accident 
(1.2%), respiratory failure (1.2%), progressive multifocal 
leukoencephalopathy (1.2%) and sudden death (1.2%). 

Permanent discontinuation of MONJUVI or lenalidomide 
due to an adverse reaction occurred in 25% of patients 
and permanent discontinuation of MONJUVI due to an 
adverse reaction occurred in 15%. The most frequent 
adverse reactions which resulted in permanent 
discontinuation of MONJUVI were infections (5%), 
nervous system disorders (2.5%), respiratory, thoracic 
and mediastinal disorders (2.5%).

Dosage interruptions of MONJUVI or lenalidomide due 
to an adverse reaction occurred in 69% of patients and 
dosage interruption of MONJUVI due to an adverse 
reaction occurred in 65%. The most frequent adverse 
reactions which required a dosage interruption of 
MONJUVI were blood and lymphatic system disorders 
(41%), and infections (27%).

The most common adverse reactions (≥20%) were 
neutropenia (51%), fatigue (38%), anemia (36%), diarrhea 
(36%), thrombocytopenia (31%), cough (26%), pyrexia (24%), 
peripheral edema (24%), respiratory tract infection (24%), 
and decreased appetite (22%).

You may report side e� ects to the FDA at (800) FDA-1088 
or www.fda.gov/medwatch. You may also report side 
e� ects to MORPHOSYS US INC. at (844) 667-1992.

To learn more, visit MonjuviHCP.com

  For information about patient assistance, visit MyMISSIONSupport.com

MONJUVI is second-line targeted 
immunotherapy for adult patients with 
DLBCL who are ineligible for transplant1
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MONJUVI® (tafasitamab-cxix) 
Initial U.S. Approval: 2020

INDICATIONS AND USAGE
MONJUVI, in combination with lenalidomide, is indicated for the treatment of adult 
patients with relapsed or refractory diffuse large B-cell lymphoma (DLBCL) not 
otherwise specified, including DLBCL arising from low grade lymphoma, and who  
are not eligible for autologous stem cell transplant (ASCT).
This indication is approved under accelerated approval based on overall response 
rate. Continued approval for this indication may be contingent upon verification and 
description of clinical benefit in a confirmatory trial(s).
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Infusion-Related Reactions
MONJUVI can cause infusion-related reactions. In L-MIND, infusion-related reactions 
occurred in 6% of the 81 patients. Eighty percent of infusion-related reactions 
occurred during cycle 1 or 2. Signs and symptoms included fever, chills, rash, 
flushing, dyspnea, and hypertension. These reactions were managed with temporary 
interruption of the infusion and/or with supportive medication.
Premedicate patients prior to starting MONJUVI infusion. Monitor patients frequently 
during infusion. Based on the severity of the infusion-related reaction, interrupt or 
discontinue MONJUVI. Institute appropriate medical management.
Myelosuppression
MONJUVI can cause serious or severe myelosuppression, including neutropenia, 
thrombocytopenia, and anemia. In L-MIND, Grade 3 neutropenia occurred in 25%  
of patients, thrombocytopenia in 12%, and anemia in 7%. Grade 4 neutropenia occurred 
in 25% and thrombocytopenia in 6%. Neutropenia led to treatment discontinuation  
in 3.7% of patients.
Monitor CBC prior to administration of each treatment cycle and throughout 
treatment. Monitor patients with neutropenia for signs of infection. Consider 
granulocyte colony-stimulating factor administration. Withhold MONJUVI based 
on the severity of the adverse reaction. Refer to the lenalidomide prescribing 
information for dosage modifications.
Infections
Fatal and/or serious infections, including opportunistic infections, occurred in patients 
during treatment with MONJUVI and following the last dose.
In L-MIND, 73% of the 81 patients developed an infection. The most frequent 
infections were respiratory tract infection (24%), urinary tract infection (17%), bronchitis 
(16%), nasopharyngitis (10%) and pneumonia (10%). Grade 3 or higher infection 
occurred in 30% of the 81 patients. The most frequent grade 3 or higher infection was 
pneumonia (7%). Infection-related deaths were reported in 2.5% of the 81 patients.
Monitor patients for signs and symptoms of infection and manage infections  
as appropriate. 
Embryo-Fetal Toxicity
Based on its mechanism of action, MONJUVI may cause fetal B-cell depletion 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 MONJUVI and for at least 3 months after the last dose.
MONJUVI is initially administered in combination with lenalidomide. The combination 
of MONJUVI with lenalidomide is contraindicated in pregnant women because 
lenalidomide can cause birth defects and death of the unborn child. Refer to the 
lenalidomide prescribing information on use during pregnancy.
ADVERSE REACTIONS 
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in clinical trials of a drug cannot be directly compared to  
rates in other clinical trials of another drug and may not reflect the rates observed  
in practice.
Relapsed or Refractory Diffuse Large B-Cell Lymphoma

The safety of MONJUVI was evaluated in L-MIND. Patients (n=81) received MONJUVI 
12 mg/kg intravenously in combination with lenalidomide for a maximum of 12 cycles, 
followed by MONJUVI as monotherapy until disease progression or unacceptable 
toxicity as follows:
• Cycle 1: Days 1, 4, 8, 15 and 22 of the 28-day cycle;

• Cycles 2 and 3: Days 1, 8, 15 and 22 of each 28-day cycle;

• Cycles 4 and beyond: Days 1 and 15 of each 28-day cycle.

Among patients who received MONJUVI, 57% were exposed for 6 months or longer, 
42% were exposed for greater than one year, and 24% were exposed for greater than 
two years.
Serious adverse reactions occurred in 52% of patients who received MONJUVI. 
Serious adverse reactions in ≥6% of patients included infections (26%), including 
pneumonia (7%), and febrile neutropenia (6%). Fatal adverse reactions occurred in 
5% of patients who received MONJUVI, including cerebrovascular accident (1.2%), 
respiratory failure (1.2%), progressive multifocal leukoencephalopathy (1.2%) and 
sudden death (1.2%).
Permanent discontinuation of MONJUVI or lenalidomide due to an adverse  
reaction occurred in 25% of patients and permanent discontinuation of MONJUVI 
due to an adverse reaction occurred in 15%. The most frequent adverse reactions 
which resulted in permanent discontinuation of MONJUVI were infections  
(5%), nervous system disorders (2.5%), respiratory, thoracic and mediastinal 
disorders (2.5%). 
Dosage interruptions of MONJUVI or lenalidomide due to an adverse reaction 
occurred in 69% of patients and dosage interruption of MONJUVI due to an adverse 
reaction occurred in 65%. The most frequent adverse reactions which required a 
dosage interruption of MONJUVI were blood and lymphatic system disorders (41%), 
and infections (27%).

The most common adverse reactions (≥ 20%) were neutropenia, fatigue, anemia, 
diarrhea, thrombocytopenia, cough, pyrexia, peripheral edema, respiratory tract 
infection, and decreased appetite.
Table 3 summarizes the adverse reactions in L-MIND.

*Fatigue includes asthenia and fatigue
+ Respiratory tract infection includes: lower respiratory tract infection, upper respiratory 
tract infection, respiratory tract infection

† Urinary tract infection includes: urinary tract infection, Escherichia urinary tract 
infection, urinary tract infection bacterial, urinary tract infection enterococcal 

^ Abdominal pain includes abdominal pain, abdominal pain lower, and abdominal  
pain upper
‡ Rash includes rash, rash maculo-papular, rash pruritic, rash erythematous, rash pustular
Clinically relevant adverse reactions in <10% of patients who received MONJUVI were:
• Blood and lymphatic system disorders: lymphopenia (6%)

•  General disorders and administration site conditions: infusion-related reaction (6%)

• Infections: sepsis (4.9%)

• Investigations: weight decreased (4.9%)

•  Musculoskeletal and connective tissue disorders: arthralgia (9%), pain in extremity 
(9%), musculoskeletal pain (2.5%)

•  Neoplasms benign, malignant and unspecified: basal cell carcinoma (1.2%)

• Nervous system disorders: headache (9%), paresthesia (7%), dysgeusia (6%)

•  Respiratory, thoracic and mediastinal disorders: nasal congestion (4.9%), 
exacerbation of chronic obstructive pulmonary disease (1.2%)

•  Skin and subcutaneous tissue disorders: erythema (4.9%), alopecia (2.5%), 
hyperhidrosis (2.5%)

MONJUVI 
(N=81)

Adverse Reaction
All Grades

(%)
Grade 3 or 4

(%)

Blood and lymphatic system disorders

Neutropenia 51 49

Anemia 36 7

Thrombocytopenia 31 17

Febrile neutropenia 12 12

General disorders and administration site conditions

Fatigue* 38 3.7

Pyrexia 24 1.2

Peripheral edema 24 0

Gastrointestinal disorders

Diarrhea 36 1.2

Constipation 17 0

Abdominal pain^ 15 1.2

Nausea 15 0

Vomiting 15 0

Respiratory, thoracic and mediastinal disorders

Cough 26 1.2

Dyspnea 12 1.2

Infections

Respiratory tract infection+ 24 4.9

Urinary tract infection† 17 4.9

Bronchitis 16 1.2

Metabolism and nutrition disorders

Decreased appetite 22 0

Hypokalemia 19 6

Musculoskeletal and connective tissue disorders

Back pain 19 2.5

Muscle spasms 15 0

Skin and subcutaneous tissue disorders   

Rash‡ 15 2.5

Pruritus 10 1.2

Table 3: Adverse Reactions (≥10%) in Patients with Relapsed or Refractory Diffuse 
Large B-Cell Lymphoma Who Received MONJUVI in L-MIND
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Table 4 summarizes the laboratory abnormalities in L-MIND.  

Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. The 
detection of antibody formation is highly dependent on the sensitivity and specificity 
of the assays. Additionally, the observed incidence of antibody (including neutralizing 
antibody) positivity in an assay may be influenced by several factors, including assay 
methodology, sample handling, timing of sample collection, concomitant medications, 
and underlying disease. For these reasons, comparison of the incidence of antibodies 
in the studies described below with the incidence of antibodies in other studies or to 
other tafasitamab products may be misleading.

Overall, no treatment-emergent or treatment-boosted anti-tafasitamab antibodies were 
observed. No clinically meaningful differences in the pharmacokinetics, efficacy, or 
safety profile of tafasitamab-cxix were observed in 2.5% of 81 patients with relapsed or 
refractory DLBCL with pre-existing anti-tafasitamab antibodies in L-MIND. 

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on its mechanism of action, MONJUVI may cause fetal B-cell depletion when 
administered to a pregnant woman. There are no available data on MONJUVI use in 
pregnant women to evaluate for a drug-associated risk. Animal reproductive toxicity 
studies have not been conducted with tafasitamab-cxix.
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.
MONJUVI is administered in combination with lenalidomide for up to 12 cycles. 
Lenalidomide can cause embryo-fetal harm and is contraindicated for use in 
pregnancy. Refer to the lenalidomide prescribing information for additional information. 
Lenalidomide is only available through a REMS program.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G (IgG) monoclonal antibodies are transferred across the placenta. 
Based on its mechanism of action, MONJUVI may cause depletion of fetal CD19 
positive immune cells. Defer administering live vaccines to neonates and infants 
exposed to tafasitamab-cxix in utero until a hematology evaluation is completed.
Data
Animal Data 
Animal reproductive studies have not been conducted with tafasitamab-cxix. 
Tafasitamab-cxix is an IgG antibody and thus has the potential to cross the placental 
barrier permitting direct fetal exposure and depleting fetal B lymphocytes. 
Lactation
Risk Summary
There are no data on the presence of tafasitamab-cxix in human milk or the effects 
on the breastfed child or milk production. Maternal immunoglobulin G is known to 
be present in human milk. The effects of local gastrointestinal exposure and limited 
systemic exposure in the breastfed infant to MONJUVI are unknown. Because of the 
potential for serious adverse reactions in the breastfed child, advise women not to 
breastfeed during treatment with MONJUVI and for at least 3 months after the last 
dose. Refer to lenalidomide prescribing information for additional information.

Females and Males of Reproductive Potential 
MONJUVI can cause fetal B-cell depletion when administered to a pregnant woman.
Pregnancy Testing
Refer to the prescribing information for lenalidomide for pregnancy testing 
requirements prior to initiating the combination of MONJUVI with lenalidomide.
Contraception
Females
Advise females of reproductive potential to use effective contraception during 
treatment with MONJUVI and for at least 3 months after the last dose. Additionally,  
refer to the lenalidomide prescribing information for additional recommendations  
for contraception. 
Males
Refer to the lenalidomide prescribing information for recommendations.
Pediatric Use
The safety and effectiveness of MONJUVI in pediatric patients have not been established.
Geriatric Use
Among 81 patients who received MONJUVI and lenalidomide in L-MIND, 72% were 65 
years and older, while 38% were 75 years and older. Clinical studies of MONJUVI did 
not include sufficient numbers of patients aged 65 and older to determine whether 
effectiveness differs compared to that of younger subjects. Patients 65 years and 
older had more serious adverse reactions (57%) than younger patients (39%).

This is a brief summary of information about MONJUVI. This information is not 
comprehensive. Visit MONJUVI.com or call (844) 667-1992 to obtain the full 
Prescribing Information. 

MONJUVI® (tafasitamab-cxix) 

MONJUVI and the MONJUVI logo are registered trademarks of MorphoSys AG. 
© 2021   
June 2021  RC-US-TAF-00983
Distributed and marketed by MorphoSys US Inc. and marketed by Incyte Corp.  
MorphoSys is a registered trademark of MorphoSys AG. 
Incyte and the Incyte logo are registered trademarks of Incyte Corp.

MONJUVI1

Laboratory Abnormality
All Grades

(%)
Grade 3 or 4

(%)

Chemistry

Glucose increased 49 5

Calcium decreased 47 1.4

Gamma glutamyl transferase increased 34 5

Albumin decreased 26 0

Magnesium decreased 22 0

Urate increased 20 7

Phosphate decreased 20 5

Creatinine increased 20 1.4

Aspartate aminotransferase increased 20 0

Coagulation

Activated partial thromboplastin time 
increased 46 4.1

Table 4: Select Laboratory Abnormalities (>20%) Worsening from Baseline in Patients 
with Relapsed or Refractory Diffuse Large B-Cell Lymphoma Who Received MONJUVI 
in L-MIND

1 The denominator used to calculate the rate was 74 based on the number of patients with a 
baseline value and at least one post-treatment value.
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observation, especially for stage II disease.6 If we use 
bevacizumab in the up-front setting, there is a similar 
decision tree, only we can use the homologous recom-
bination proficiency [HRP] or HRD to determine which 
patients would receive a combination of olaparib plus 
bevacizumab, or bevacizumab alone. There are many 
different options for outpatients, and we hope to make 
a little bit of sense of what are the best options that we 
should be thinking about.

What data support the use of olaparib maintenance 
for patients with ovarian cancer?
Focusing on SOLO-1, when we think about major advances 
in gynecologic malignancies, I think if we had to say in the 
last decade, most physicians would put this up here near the 
top. In SOLO-1, all patients had either germline or somatic 
BRCA mutations, and it was almost all germline mutations 
with newly diagnosed, high-risk ovarian cancer, and patients 
had finished their platinum-based chemotherapy.3 Then they 
were randomized in a 2:1 fashion to olaparib vs placebo, 
and the primary end point was an investigator-assessed 
PFS [progression-free survival]. There was also a look at 
second PFS [PFS2], OS [overall survival], and health-related 
quality of life. And most of these patients had no evidence 
of disease at the end of their chemotherapy and had good 
performance status. Again, a lot of these BRCA patients 
were typically younger and healthier, and most of them had 
a normal CA-125 when they went on the study. 

In the primary analysis, there was a hazard ratio [HR] of 
0.3 [favoring olaparib; 95% CI, 0.23-0.41; P < .001]. At a 
median of 5 years of follow-up, [there is] the HR of 0.33 and 
quite a staggering difference [of a median PFS of 56 months 
with olaparib vs 13.8 months with placebo (95% CI, 0.25-
0.43)].8 The median treatment duration was a little over  
24 months for the patients on olaparib, and a little less than 
14 months on placebo. 

We saw a lot of patients coming off treatment within a year. 
Almost half the patients are usually coming off due to second-
ary progression within a year vs almost 90% of patients still 
on therapy, and, again, this is 2 years of therapy, so that the 
treatment was capped at 2 years. And there were quite strik-
ing differences. The OS data are still not yet mature. We are 
looking at probably the next year or 2 before we will see the 
OS. And again, patients could cross over while this trial was 
going on. But this is one of the biggest differences when you 
think about outcomes in ovarian cancer; anything with an HR 
of nearly 70% risk reduction is pretty impressive. 

Looking across the subgroups with PFS with 41 months 
of follow-up, every subgroup seemed to have benefit of the 
maintenance approach of olaparib, and some have made 
more of this BRCA2 group vs BRCA1, but, obviously, there 
were smaller numbers in the BRCA2 group.3 But certainly 

all seemed to benefit, and there were no outlier groups. 
When we look at the AEs [adverse events] with a greater 
than15% rate, [the safety profile remained consistent at 
the 5-year follow-up].3,8 

No additional cases of MDS [myelodysplastic syndrome] 
or AML [acute myeloid leukemia] was reported, and the inci-
dence of additional new malignancies were balanced between 
the 2 arms. Most of what we are seeing was in line with the 
initial experience: fatigue, nausea, vomiting, minor diarrhea. 
And most of this was low-grade, but within the grade 3 to 4 
severity, the anemia was certainly a feature; that is proba-
bly the most noticeable for patients [who received olaparib] 
vs within the placebo population. I think when SOLO-1 first 
came out, many practitioners were rather [inexperienced] 
in the use of PARP inhibitors, but I think many of us feel 
comfortable in the use of these medications, and patients are 
much more accepting as well, as they have heard much more 
about it and feel comfortable with this AE profile. 

What were the outcomes of the PRIMA trial of 
niraparib (Zejula) for patients with high-risk 
ovarian cancer?
When we focus on PRIMA, which is niraparib vs placebo, 
this is a little patient population with higher-risk ovarian 
cancer, and they could have any type of BRCA status: 
BRCA wild type, BRCA unknown, and BRCA mutated.4 
[This trial was a] double-blind, randomized, placebo-
controlled trial that was expanded from [the popula-
tion in] SOLO-1 to include these patients with BRCA wild 
type, and it had not only just high-grade serous disease 
but also high-grade endometrioid. Within this we were 
getting a little smarter when this trial was designed, and 
also looking at the role of HRD and utilizing the Myriad 
myChoice tests to report that. 

There are a few different tests out there, but this was 
what was embedded in this trial and probably has the most 
prospective data. The patients received a starting dose 
of either 200 mg or 300 mg of niraparib based on their 
body weight or platelet count, or a fixed dose starting at 
300 mg. Throughout the trial [the investigators] started 
to figure out which patients were most susceptible to 
thrombocytopenia and were able to predict that using a 
weight and pretreatment platelet count to help dose the 
lower amount. The trial was a 2:1 randomization, niraparib 
starting at either 300 mg or 200 mg once daily vs placebo. 
The stratification factors were whether they had prior 
neoadjuvant chemotherapy with a complete response or 
partial response, and then their HRD status, whether it 
was positive, negative, or not determined.

When we look at the patient characteristics of this 
trial, again we looked at the fixed-dose population, 
which was 481 patients, vs 247 patients who had   

continued from page 44
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individualized dosing—and again, this happened partway 
through the trial.4 There was a fairly similar group as far 
as the stage, a fairly equal amount who were stage IV and 
who had prior neoadjuvant chemotherapy. When you look 
at this compared with the SOLO-1 population, a lot more 
patients were getting neoadjuvant chemotherapy, imply-
ing higher-risk disease. This was mostly a population with 
serous disease and a minor component of patients with 
endometrioid carcinoma.

When we look at the overall population, [there was a 
median PFS of 13.8 months in the niraparib group vs 
8.2 months in the placebo group, with] an HR of 0.62 
[95% CI, 0.50-0.76; P < .001], but again this was a little 
bit higher-risk population [than SOLO-1]. And we looked 
specifically at that HRD population, which has a median 
PFS of 21.9 months in those treated with niraparib vs 
10.4 months with placebo with an] HR of 0.43, nearly  
12 months’ increase in median PFS, a fairly striking 
difference [95% CI, 0.31-0.59; P < .001 (Table4)]. Twenty 
percent of patients progressed in the first few months. 
You can look at these Kaplan-Meier curve morphologies 
and see that you have a high-risk population that has 
benefited. It appears to have good benefit with the use 
of a maintenance PARP inhibitor. These patients stayed 
on therapy for up to 3 years.

When we look at the specific populations, the 
dif ference between niraparib and placebo in  
HRD/BRCA-mutated patients was an HR of 0.4 [95% CI, 
0.27-0.62] and an HR of 0.5 in HRD/BRCA wild-type  

[95% CI, 0.31-0.83]. These are fairly similar results, 
whether their HRD status was due to BRCA mutation or 
not.4 Looking across at the different subgroups, there 
were no outliers there. It is between stage III and IV, 
whether they had neoadjuvant chemotherapy, and no 
special groups of interest other than the small cohort 
of patients where they were not able to determine the 
HRD status, but again, there was a wide range [for their 
PFS]. But all the median PFS estimates are favoring the 
use of niraparib. 

Interim analysis of OS certainly favored niraparib 
over placebo.9 Again, this was quite premature. The OS 
event rates were low, while 84% of patients who received 
niraparib vs 77% of patients who received placebo were 
alive at 2 years. And then if the patient had HRD, 91% 
vs 85%, respectively, were still alive. And for those who 
were HRP: 81% vs 59%, respectively. 

So, this was somewhat intriguing to see this HRP popu-
lation having this difference. Again, not sure what to 
make of that, given the low numbers, but we certainly see 
the patients with HRP do worse. Still waiting to see these 
[data when they are] a little bit more mature and see if 
this difference holds up for the patients. We thought 
maybe PARP inhibitors aren’t doing as much for HRP 
patients, but this little signal in OS is intriguing. Some 
physicians have [enrolled certain patients because] this 
is their 1 opportunity to get a PARP inhibitor, and that 
is helping to affect the OS. But, again, it is a bit prema-
ture to state that. Looking at safety, anemia, nausea, and 

13.8
8.2

21.9
10.4

22.1
10.9

8.2

8.1
5.4

19.6

Median PFS (Months)

Overall population

HRD population

HRD and BRCA-mutated

HRD and BRCA-wild-type

HRP population

0 5 10 15 20 25

TABLE. Median PFS in the Phase 3 PRIMA/ENGOT-OV26/GOG-3012 Trial (median follow-up, 13.8 months)4

HRD, homologous recombination deficient; HRP, homologous recombination proficient; PFS, progression-free survival.
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then thrombocytopenia were [the most common AEs] of 
the trial.4 This was before use of the dosing based on 
the patient weight or their pretreatment platelet count. 
Certainly thrombocytopenia in the treatment group was 
more of an issue when you look at the rate of AEs of 
grade 3 or higher, of about 29% of thrombocytopenia, 
31% of anemia. 

There was 1 patient diagnosed with myelodysplastic 
syndrome at 9 months on niraparib treatment, but no 
new safety signals were identified, and most of these 
treatment-emergent AEs were reversable on myelosup-
pression. With dose reductions and dose delays, most of 
this goes away. We do see MDS, but thankfully, this is not 
as bad a problem as when these drugs were first coming 
out, when we thought it would be much more of an issue. 

What were the findings of the PAOLO-1 trial of 
the combination of olaparib and bevacizumab? 
The PAOLA-1 trial of platinum-based chemotherapy plus 
bevacizumab vs olaparib plus bevacizumab maintenance 
was an investigator-initiated trial run in Europe.5 Patients 
had newly diagnosed advanced ovarian cancer and a good 
performance status. They had either partial or complete 
response; it was 6 to 9 cycles of therapy, and neoadjuvant 
chemotherapy was allowed. Patients had no prior PARP 
inhibitor exposure, and these patients received bevaci-
zumab vs bevacizumab plus olaparib or placebo. 

It was quite intriguing. Before this study came out, 
many would have thought, “How much is a PARP inhibi-
tor going to add when the patient is already getting the 
benefit of bevacizumab?” And it was quite striking. In the 
prespecified subgroup analyses, patients with tumor BRCA 
mutations and positive HRD status had the greatest PFS 
benefits.5 We don’t have OS data yet. But, in looking at 
the PFS data with a HR of 0.59, we are seeing some quite 
impressive median PFS differences, with 18-month PFS 
rate of 62% with olaparib plus bevacizumab vs 46% when 
receiving the placebo. And at 24 months, almost twice the 
PFS rate [with olaparib plus bevacizumab at 46% vs 28% 
with placebo plus bevacizumab]. 

If we look at patients who are HRD positive, including 
those with tumor BRCA mutations, they had an HR of 0.33, 
while those who were HRD positive excluding the tumor 
BRCA mutations had an HR of 0.43, and then those who 
were HRD negative or unknown had an HR of 0.92.5 Some 
have said this population may [have patients] who were 
paying close attention, and realized that HRD-negative was 
not part of the guidelines for this combination regimen of 
olaparib and bevacizumab. In the biomarker subgroups, 
most of the patients did benefit when they either had a 
BRCA mutation or an HRD that was negative or negative 
unknown or unknown. The addition of the olaparib to the 

bevacizumab did not seem to matter. When we look at AEs 
occurring at 10% or greater, again, you can certainly [apply] 
most of the PARP experience, and then you can add hyper-
tension with that, given the addition of bevacizumab.5 

There was nothing that was unexpected here. Fatigue 
was certainly greater with the addition of olaparib, but 
overall quite manageable. I think at this point now, several 
years into the use of PARP inhibitors, we have learned that 
with dose delays and [short treatment] holidays and such, 
we have done well to find the appropriate dose for these 
patients to keep them on therapy and manage the fatigue 
factor and occasional nausea. 

Which AEs are the most challenging when 
using a PARP inhibitor in the primary 
maintenance setting?
When we look at selected toxicities, anemia, thrombo-
cytopenia, neutropenia, and when we look at all grades 
and then grade 3 or 4 AEs, the platelet toxicity is a 
little more on the niraparib compound, but when we 
can maybe start the 200-mg dose, it is a little bit less. 
Once patients are on this for a time, it is not a cumula-
tive situation—these platelet counts usually drop rather 
quickly. But once you get the patients on the right dose, 
that is not as much of a problem. 

The nausea certainly can be noted. The amount of 
grade 3 or 4 nausea is relatively small, but chronic 
nausea can be a problem, and we will talk about some 
of the strategies for that. Sometimes giving a nighttime 
dose of the medication, where they have their nausea 
at night, is nice with the single-day dosing of niraparib. 
Twice-daily dosing with olaparib may not be quite as 
easy. We are using the olanzapine [Zyprexa] compound; 
it’s been nice for the nausea/vomiting, although most 
of it is lower grade, and most of it goes away with time, 
and it is usually a feature of the initiation of therapy. 
Hypertension is mostly with the bevacizumab-contain-
ing compound. But we do see it with…niraparib, where 
we will see minor elevations in blood pressure as well. 

How can physicians use the individualized 
dosing approach for niraparib, and how should 
they use dose adjustments for PARP inhibitors?
For individualized dosing [of niraparib] in a primary 
maintenance setting, it was found that those patients 
who were under 77 kg or with a platelet count of under 
150,000 were most at risk for that increased platelet 
toxicity early in their use of niraparib. So patients 
weighing greater than 77 kg and with at least platelet 
counts of 150,000 [should] start at 300 mg. [This is] an 
either-or situation, so if patients are either a lower weight 
or they have a low platelet count, we can start those   
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patients at 200 mg. And similar outcomes have been noted 
for the PFS with patients with an individualized starting 
dose in the exploratory analysis. So that nice HR [favoring 
niraparib] was maintained. 

If we consider the dose adjustments for AEs, olaparib 
initially was available in capsules and tablets [before capsules 
were discontinued], so some of this was a little confusing 
initially. But the starting dose for olaparib is 300 mg twice 
daily, and that’s 2 of the 150-mg tablets per dose, and your 
first reduction is down to 250 mg, and secondary reduc-
tion down to 200 mg.10 With niraparib, they came in 100-mg 
capsules.11 Again, if patients had both a weight over 77 kg 
and good platelet count, that’s a 300-mg dose, [first] reduc-
ing to 200 mg, then reducing to 100 mg, or [for lower weight 
or platelet count], then starting at 200 mg, [first] reducing to 
100 mg [and then discontinuing]. So, it’s pretty straightfor-
ward from that standpoint. Again, this is once-a-day dosing 
with niraparib and twice-daily dosing with olaparib.9,10

What additional data are there to support the 
individualized dosing approach for niraparib?
The PRIME study was a follow-up study done primarily in 
Asia, looking at this individualized starting dose [of niraparib]. 
These patients were randomized to 2:1, niraparib vs placebo. 
They were on for 36 months until disease progression, and 
so the starting dose if you were under 77 kg was 200 mg, 
basically following that weight and platelet designation, and 
this was done prospectively throughout the whole trial rather 
than partway through as in the PRIMA study.

Again, with individualized dosing we still see very nice 
results, with the niraparib vs placebo showing an HR of 
0.45 [favoring niraparib], and treatment was tolerated with 
an improved safety profile, and the treatment-emergent 
AEs that led to discontinuation were quite manageable at 
6.7%.11 [There is] not much else to say other than through-
out the different groups the HR was maintained, whether 
they had HRD, germline, or nongermline mutations. The 
proportion of patients that were without progression or 
death at 24 months was 52% with niraparib vs 30% with 
placebo. These were nice results, consistent with the 
results from the prior study that individualized dosing 
seems to make sense as the way to mitigate toxicity, espe-
cially that platelet toxicity in patients who are going to be 
treated with niraparib.

Safety is comparing the PRIME study, where the whole 
study was individualized dosing, vs PRIMA for the different 
grades of toxicity.4,12 And the key was that treatment-
related AEs leading to dose reduction was about 40% for 
those receiving niraparib in PRIME vs 70% in PRIMA. But 
you could say that a large portion of patients on PRIME 
[effectively] had a dose reduction at the very beginning, 
balancing that out. But [it was] consistent, and there were 

no new safety signals seen in the individualized-dose 
group. So, we avoid some of that worrisome thrombo-
cytopenia by dosing the patients based on their platelet 
count and their weight. n

REFERENCES

1. Burger RA, Brady MF, Bookman MA, et al. Incorporation of bevacizumab in 

the primary treatment of ovarian cancer.  N Engl J Med. 2011;365(26):2473-

2483. doi:10.1056/NEJMoa1104390

2. Norquist BM, Brady MF, Harrell MI, et al. Mutations in homologous recom-

bination genes and outcomes in ovarian carcinoma patients in GOG 218: 

an NRG Oncology/Gynecologic Oncology Group study.  Clin Cancer Res. 

2018;24(4):777-783. doi:10.1158/1078-0432.CCR-17-1327

3. Moore K, Colombo N, Scambia G, et al. Maintenance olaparib in patients with 

newly diagnosed advanced ovarian cancer. N Engl J Med. 2018;379(26):2495-

2505. doi:10.1056/NEJMoa1810858

4. González-Martín A, Pothuri B, Vergote I, et al; PRIMA/ENGOT-OV26/

GOG-3012 Investigators. Niraparib in patients with newly diagnosed advanced 

ovarian cancer.  N Engl J Med. 2019;381(25):2391-2402. doi:10.1056/

NEJMoa1910962

5. Ray-Coquard I, Pautier P, Pignata S, et al; PAOLA-1 Investigators. Olaparib 

plus bevacizumab as first-line maintenance in Ovarian Cancer.  N Engl J Med. 

2019;381(25):2416-2428. doi:10.1056/NEJMoa1911361

6. NCCN. Clinical Practice Guidelines in Oncology. Ovarian cancer/fallopian 

tube cancer/primary peritoneal cancer, version 1.2022. Accessed June 29, 

2022. https://bit.ly/2Nr8vCu

7. Oza AM, Cook AD, Pfisterer J, et al. Standard chemotherapy with or without 

bevacizumab for women with newly diagnosed ovarian cancer (ICON7): overall 

survival results of a phase 3 randomised trial. Lancet Oncol. 2015;16(8):928-

936. doi:10.1016/S1470-2045(15)00086-8

8. Banerjee S, Moore KN, Colombo N, et al. Maintenance olaparib for 

patients with newly diagnosed advanced ovarian cancer and a BRCA mutation 

(SOLO1/GOG 3004): 5-year follow-up of a randomised, double-blind, placebo-

controlled, phase 3 trial. Lancet Oncol. 2021;22(12):1721-1731. doi:10.1016/

S1470-2045(21)00531-3

9. Lynparza. Prescribing information. AstraZeneca Pharmaceuticals; 2022. 

Accessed June 29, 2022. https://bit.ly/3bB4Hii

10. Zejula. Prescribing information. GlaxoSmithKline; 2022. Accessed June 29, 

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

11. Li N, Zhu J, Yin R, et al. Efficacy and safety of niraparib as maintenance 

treatment in patients with newly diagnosed advanced ovarian cancer using 

an individualized starting dose (PRIME Study): a randomized, double-blind, 

placebo-controlled, phase 3 trial. Presented at: 2022 SGO Annual Meeting on 

Women’s Cancer; March 18-21, 2022; Phoenix, AZ

12. Mirza MR, Monk BJ, Herrstedt J, et al; ENGOT-OV16/NOVA Investigators. 

Niraparib maintenance therapy in platinum-sensitive, recurrent ovarian 

cancer. N Engl J Med. 2016;375(22):2154-2164. doi:10.1056/NEJMoa1611310

SUBSCRIBE to our e-Newsletter  
for resources on targeted therapies.



TUMOR TYPE

July 2022  | Case-Based Roundtable Meetings Spotlight    55

BALLOUZ: In general, I do not [use 
disease volume]. I start with the double 
hormonal treatment and see what 

happens. Usually if they respond, they 
respond quickly, in my experience. 

Roundtable Discussion:  
Tejwani Considers Key Factors  
for Choosing Systemic Therapy  
for Metastatic CSPC

A 73-year-old man presented with urinary retention, fatigue, and decreased 
appetite. He was physically active and had no family history of prostate 
cancer. Transrectal ultrasound and biopsy revealed adenocarcinoma of the 
prostate gland with Gleason score 8 (4 + 4) with disease in 10 of 12 cores. 
His prostate-specific antigen (PSA) level was 150 ng/mL, hemoglobin (Hb) 
was 9.7 g/dL, absolute neutrophil count (ANC) was 1.9. His liver function 
tests were abnormal.

In September 2018, he received a diagnosis of localized high-grade 
prostate cancer. He underwent robotic radical prostatectomy with 
subsequent PSA decrease (0.2 ng/mL), and CT and bone scans showed 
no residual disease. 

In October 2019, the patient complained of right hip pain and abdominal 
pain. Imaging with CT and bone scan showed multiple metastatic bone 
lesions in the pelvis and diffuse liver lesions. His PSA was 90 ng/mL,  
Hb 9.4 g/dL, and ANC 1.5. He received a diagnosis of metastatic prostate 
cancer; germline genetic testing was negative.

He wishes to receive oral treatment/avoid chemotherapy, and minimizing 
adverse events (AEs) is very important to him.

CASE SUMMARYSheela Tejwani, MD
Medical Oncologist
Henry Ford Cancer Institute
Henry Ford Health System
Detroit, MI
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Event region: Michigan

POLLING QUESTION

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

DISCUSSION QUESTIONS
• Do you differentiate high-volume vs low-volume metastatic prostate 

cancer in the hormone-sensitive situation? 
• Do you use disease volume status to guide treatment?

n Androgen deprivation therapy (ADT) 
     plus enzalutamide  

55% (6)

n ADT plus abiraterone  36% (4)

n ADT plus apalutamide    9% (1)

n ADT plus docetaxel    0% (0)

n ADT alone    0% (0)

n Other    0% (0) 
Total votes: 11

continued on page 66



ADD TO THE MOMENTUM
WITH DARZALEX® + Rd IN FRONTLINE 

In the treatment of newly diagnosed, transplant-ineligible multiple myeloma1:

Reach for a treatment that significantly extended
progression-free survival vs Rd alone in a clinical trial1-3

IMPORTANT SAFETY INFORMATION 
DARZALEX® AND DARZALEX FASPRO®: 
CONTRAINDICATIONS
DARZALEX® and DARZALEX FASPRO® are contraindicated in 
patients with a history of severe hypersensitivity to daratumumab, 
hyaluronidase (for DARZALEX FASPRO®), or any of the components 
of the formulations.

DARZALEX®: Infusion-Related Reactions
DARZALEX® can cause severe and/or serious infusion-related 
reactions including anaphylactic reactions. These reactions can 
be life-threatening, and fatal outcomes have been reported. In 
clinical trials (monotherapy and combination: N=2066), infusion-
related reactions occurred in 37% of patients with the Week 1 
(16 mg/kg) infusion, 2% with the Week 2 infusion, and cumulatively 
6% with subsequent infusions. Less than 1% of patients had a Grade 
3/4 infusion-related reaction at Week 2 or subsequent infusions. 
The median time to onset was 1.5 hours (range: 0 to 73 hours). 
Nearly all reactions occurred during infusion or within 4 hours of 
completing DARZALEX®. Severe reactions have occurred, including 
bronchospasm, hypoxia, dyspnea, hypertension, tachycardia, 
headache, laryngeal edema, pulmonary edema, and ocular 
adverse reactions, including choroidal effusion, acute myopia, 
and acute angle closure glaucoma.

Signs and symptoms may include respiratory symptoms, such as 
nasal congestion, cough, throat irritation, as well as chills, vomiting, 
and nausea. Less common signs and symptoms were wheezing, 
allergic rhinitis, pyrexia, chest discomfort, pruritus, hypotension, 
and blurred vision. 

When DARZALEX® dosing was interrupted in the setting of ASCT 
(CASSIOPEIA) for a median of 3.75 months (range: 2.4 to 6.9 
months), upon re-initiation of DARZALEX®, the incidence of infusion-
related reactions was 11% for the first infusion following ASCT. 
Infusion-related reactions occurring at re-initiation of DARZALEX®

following ASCT were consistent in terms of symptoms and severity 
(Grade 3 or 4: <1%) with those reported in previous studies at 
Week 2 or subsequent infusions. In EQUULEUS, patients receiving 
combination treatment (n=97) were administered the first 
16 mg/kg dose at Week 1 split over two days, ie, 8 mg/kg on Day 
1 and Day 2, respectively. The incidence of any grade infusion-
related reactions was 42%, with 36% of patients experiencing 
infusion-related reactions on Day 1 of Week 1, 4% on Day 2 of 
Week 1, and 8% with subsequent infusions.

Pre-medicate patients with antihistamines, antipyretics, and 
corticosteroids. Frequently monitor patients during the entire 
infusion. Interrupt DARZALEX® infusion for reactions of any severity 
and institute medical management as needed. Permanently 
discontinue DARZALEX® therapy if an anaphylactic reaction or 
life-threatening (Grade 4) reaction occurs and institute 

IMPORTANT SAFETY INFORMATION CONTINUES ON NEXT PAGE
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appropriate emergency care. For patients with Grade 1, 2, or 3 
reactions, reduce the infusion rate when re-starting the infusion.

To reduce the risk of delayed infusion-related reactions, administer 
oral corticosteroids to all patients following DARZALEX® infusions. 
Patients with a history of chronic obstructive pulmonary disease 
may require additional post-infusion medications to manage 
respiratory complications. Consider prescribing short- and long-
acting bronchodilators and inhaled corticosteroids for patients 
with chronic obstructive pulmonary disease.

Ocular adverse reactions, including acute myopia and narrowing 
of the anterior chamber angle due to ciliochoroidal effusions with 
potential for increased intraocular pressure or glaucoma, have 
occurred with DARZALEX® infusion. If ocular symptoms occur, 
interrupt DARZALEX® infusion and seek immediate ophthalmologic 
evaluation prior to restarting DARZALEX®.

DARZALEX FASPRO®: Hypersensitivity and Other 
Administration Reactions
Both systemic administration-related reactions, including severe 
or life-threatening reactions, and local injection-site reactions 
can occur with DARZALEX FASPRO®. Fatal reactions have been 
reported with daratumumab-containing products, including 
DARZALEX FASPRO®.

Systemic Reactions 

In a pooled safety population of 898 patients with multiple 
myeloma (N=705) or light chain (AL) amyloidosis (N=193) who 

received DARZALEX FASPRO® as monotherapy or in combination, 9% 
of patients experienced a systemic administration-related reaction 
(Grade 2: 3.2%, Grade 3: 1%). Systemic administration-related 
reactions occurred in 8% of patients with the first injection, 0.3% 
with the second injection, and cumulatively 1% with subsequent 
injections. The median time to onset was 3.2 hours (range: 4 
minutes to 3.5 days). Of the 140 systemic administration-related 
reactions that occurred in 77 patients, 121 (86%) occurred on 
the day of DARZALEX FASPRO® administration. Delayed systemic 
administration-related reactions have occurred in 1% of the 
patients.

Severe reactions included hypoxia, dyspnea, hypertension, 
tachycardia, and ocular adverse reactions, including choroidal 
effusion, acute myopia, and acute angle closure glaucoma. Other 
signs and symptoms of systemic administration-related reactions 
may include respiratory symptoms, such as bronchospasm, nasal 
congestion, cough, throat irritation, allergic rhinitis, and wheezing, 
as well as anaphylactic reaction, pyrexia, chest pain, pruritus, chills, 
vomiting, nausea, hypotension, and blurred vision. 

Pre-medicate patients with histamine-1 receptor antagonist, 
acetaminophen, and corticosteroids. Monitor patients for systemic 
administration-related reactions, especially following the first and 
second injections. For anaphylactic reaction or life-threatening 
(Grade 4) administration-related reactions, immediately and 
permanently discontinue DARZALEX FASPRO®. Consider administering

Powerful efficacy to start the treatment journey1,4

After a median ~30 months* of follow-up, mPFS was not 
reached with DARZALEX® + Rd vs 31.9 months with Rd alone.1,4

•   70.6% of patients had not progressed with DRd vs 55.6% of 
patients in the Rd group (DRd: 95% CI, 65.0–75.4; Rd: 95% CI, 
49.5–61.3)†

      reduction in the risk of disease progression or
 death with DRd vs Rd alone (HR=0.56; 95% CI, 
0.43–0.73; P<0.0001)

CI=confidence interval; DRd=DARZALEX® (D) + lenalidomide (R) + dexamethasone 
(d); HR=hazard ratio; IRR=injection-related reaction; mPFS=median progression-free 
survival; PFS=progression-free survival; Rd=lenalidomide (R) + dexamethasone (d); 
TEAE=treatment-emergent adverse event.
*Range: 0.0-41.4 months.4

† Kaplan-Meier estimate.
‡Range: 0.03-69.52 months.3

§ TEAEs are defined as any adverse event (AE) that occurs after start of the first study 
treatment through 30 days after the last study treatment; or the day prior to start of 
subsequent antimyeloma therapy, whichever is earlier; or any AE that is considered 
drug related (very likely, probably, or possibly related) regardless of the start date 
of the event; or any AE that is present at baseline but worsens in toxicity grade or is 
subsequently considered drug related by the investigator.

ll  3 to 5 minutes refers to the time it takes to administer DARZALEX FASPRO® and does 
not account for all aspects of treatment. For intravenous daratumumab, median 
durations of 16 mg/kg infusions for the first, second, and subsequent infusions were 
approximately 7, 4, and 3 hours, respectively.1,5 

With an ~3 to 5 minute subcutaneous injection,
DARZALEX FASPRO® can be administered substantially faster
than intravenous daratumumab1,5 II

Efficacy results in long-term follow-up2,3

At median ~5 years (56 months)‡ of follow-up, mPFS was 
not reached with DRd vs 34.4 months with Rd alone.2

•  53% of patients had not progressed after ~5 years of 
treatment with DRd vs 29% with Rd alone (DRd: 95% CI, 47–58; 
Rd: 95% CI, 23–35)†

   reduction in the risk of disease progression or death
   with DRd vs Rd alone (HR=0.53; 95% CI, 0.43–0.66) 

These ~5-year analyses were not adjusted for multiplicity
and are not included in the current Prescribing Information.

MAIA Study Design: A phase 3 global, randomized, open-label 
study, compared treatment with DRd (n=368) to Rd (n=369) in 
adult patients with newly diagnosed, transplant-ineligible multiple 
myeloma. Treatment was continued until disease progression or 
unacceptable toxicity. The primary efficacy endpoint was PFS.1

Safety results in long-term follow-up
(median treatment duration of 47.5 months)2

At median ~5 years of follow-up2,3:

•   Most frequent TEAEs§ ≥30% were diarrhea, neutropenia, 
fatigue, constipation, peripheral edema, anemia, back 
pain, asthenia, nausea, bronchitis, cough, dyspnea, 
insomnia, weight decreased, peripheral sensory 
neuropathy, pneumonia, and muscle spasms

•  Grade 3/4 infections were 41% for DRd vs 29% for Rd

•  Grade 3/4 TEAEs ≥10% were neutropenia (54% for DRd
vs 37% for Rd), pneumonia (19% vs 11%), anemia (17% vs 
22%), lymphopenia (16% vs 11%), hypokalemia (13% vs 10%), 
leukopenia (12% vs 6%), and cataract (11% vs 11%)

These ~5-year analyses are not included in the current
Prescribing Information.

44%

Demonstrated safety profile
(median treatment duration of 25.3 months)1

•  The most common adverse reactions (≥20%) were upper 
respiratory infection, neutropenia, IRRs, thrombocytopenia, 
diarrhea, constipation, anemia, peripheral sensory 
neuropathy, fatigue, peripheral edema, nausea, cough, 
pyrexia, dyspnea, and asthenia 

•  Serious adverse reactions with a 2% greater incidence in the 
DRd arm compared with the Rd arm were pneumonia (DRd 
15% vs Rd 8%), bronchitis (DRd 4% vs Rd 2%), and dehydration 
(DRd 2% vs Rd <1%)

47%

See the latest data rolling out.
Visit FrontlineMomentum.com
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corticosteroids and other medications after the administration of 
DARZALEX FASPRO® depending on dosing regimen and medical 
history to minimize the risk of delayed (defined as occurring the day 
after administration) systemic administration-related reactions. 

Ocular adverse reactions, including acute myopia and narrowing 
of the anterior chamber angle due to ciliochoroidal effusions 
with potential for increased intraocular pressure or glaucoma, 
have occurred with daratumumab-containing products. If ocular 
symptoms occur, interrupt DARZALEX FASPRO® and seek immediate 
ophthalmologic evaluation prior to restarting DARZALEX FASPRO®.

Local Reactions 

In this pooled safety population, injection-site reactions occurred in 
8% of patients, including Grade 2 reactions in 0.7%. The most frequent 
(>1%) injection-site reaction was injection-site erythema. These local 
reactions occurred a median of 5 minutes (range: 0 minutes to 6.5 
days) after starting administration of DARZALEX FASPRO®. Monitor for 
local reactions and consider symptomatic management.

DARZALEX® and DARZALEX FASPRO®: Neutropenia and 
Thrombocytopenia
DARZALEX® and DARZALEX FASPRO® may increase neutropenia 
and thrombocytopenia induced by background therapy. Monitor 
complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. 
Monitor patients with neutropenia for signs of infection. Consider 
withholding DARZALEX® or DARZALEX FASPRO® until recovery of 
neutrophils or for recovery of platelets.

In lower body weight patients receiving DARZALEX FASPRO®, higher 
rates of Grade 3-4 neutropenia were observed.

DARZALEX® and DARZALEX FASPRO®: Interference With 
Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and 
results in a positive indirect antiglobulin test (indirect Coombs test). 
Daratumumab-mediated positive indirect antiglobulin test may 
persist for up to 6 months after the last daratumumab administration.  
Daratumumab bound to RBCs masks detection of antibodies to minor 
antigens in the patient’s serum. The determination of a patient’s ABO 
and Rh blood type are not impacted. Notify blood transfusion centers 
of this interference with serological testing and inform blood banks 
that a patient has received DARZALEX® and DARZALEX FASPRO®. 
Type and screen patients prior to starting DARZALEX® and 
DARZALEX FASPRO®.

DARZALEX® and DARZALEX FASPRO®: Interference With Determination 
of Complete Response
Daratumumab is a human immunoglobulin G (IgG) kappa 
monoclonal antibody that can be detected on both the serum 
protein electrophoresis (SPE) and immunofixation (IFE) assays used for 
the clinical monitoring of endogenous M-protein. This interference 
can impact the determination of complete response and of disease 
progression in some patients with IgG kappa myeloma protein.

DARZALEX® and DARZALEX FASPRO®: Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX® and 
DARZALEX FASPRO® can cause fetal harm when administered to a 
pregnant woman. DARZALEX® and DARZALEX FASPRO® may cause 
depletion of fetal immune cells and decreased bone density. Advise 
pregnant women of the potential risk to a fetus. Advise females 
with reproductive potential to use effective contraception during 
treatment with DARZALEX® or DARZALEX FASPRO® and for 3 months 
after the last dose.

The combination of DARZALEX® or DARZALEX FASPRO® with 
lenalidomide, pomalidomide, or thalidomide is contraindicated 
in pregnant women because lenalidomide, pomalidomide, and 
thalidomide may cause birth defects and death of the unborn child. 
Refer to the lenalidomide, pomalidomide, or thalidomide prescribing 
information on use during pregnancy.

DARZALEX®: ADVERSE REACTIONS
The most frequently reported adverse reactions (incidence ≥20%) 
were upper respiratory infection, neutropenia, infusion-related 
reactions, thrombocytopenia, diarrhea, constipation, anemia, 
peripheral sensory neuropathy, fatigue, peripheral edema, nausea, 
cough, pyrexia, dyspnea, and asthenia. The most common 
hematologic laboratory abnormalities (≥40%) with DARZALEX®

are neutropenia, lymphopenia, thrombocytopenia, leukopenia,
and anemia.

DARZALEX FASPRO®: ADVERSE REACTIONS

In multiple myeloma, the most common adverse reaction (≥20%) with 
DARZALEX FASPRO® monotherapy is upper respiratory tract infection. 
The most common adverse reactions with combination therapy (≥20% 
for any combination) include fatigue, nausea, diarrhea, dyspnea, 
insomnia, headache, pyrexia, cough, muscle spasms, back pain, 
vomiting, hypertension, upper respiratory tract infection, peripheral 
sensory neuropathy, constipation, pneumonia, and peripheral 
edema. The most common hematologic laboratory abnormalities 
(≥40%) with DARZALEX FASPRO® are decreased leukocytes, decreased 
lymphocytes, decreased neutrophils, decreased platelets, and 
decreased hemoglobin.

INDICATIONS
DARZALEX® (daratumumab) is indicated for the treatment of adult 
patients with multiple myeloma:

•  In combination with lenalidomide and dexamethasone in newly 
diagnosed patients who are ineligible for autologous stem cell 
transplant and in patients with relapsed or refractory multiple 
myeloma who have received at least one prior therapy

•  In combination with bortezomib, melphalan, and prednisone in 
newly diagnosed patients who are ineligible for autologous stem 
cell transplant

•  In combination with bortezomib, thalidomide, and dexamethasone 
in newly diagnosed patients who are eligible for autologous stem 
cell transplant

• In combination with bortezomib and dexamethasone in patients 
   who have received at least one prior therapy

•  In combination with carfilzomib and dexamethasone in patients 
with relapsed or refractory multiple myeloma who have received 
one to three prior lines of therapy

•  In combination with pomalidomide and dexamethasone in 
patients who have received at least two prior therapies including 
lenalidomide and a proteasome inhibitor (PI)

•  As monotherapy in patients who have received at least three prior 
lines of therapy including a PI and an immunomodulatory agent or 
who are double-refractory to a PI and an immunomodulatory agent

DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) is 
indicated for the treatment of adult patients with multiple myeloma:

•  In combination with bortezomib, melphalan, and prednisone in 
newly diagnosed patients who are ineligible for autologous stem 
cell transplant

•  In combination with lenalidomide and dexamethasone in newly 
diagnosed patients who are ineligible for autologous stem cell 
transplant and in patients with relapsed or refractory multiple 
myeloma who have received at least one prior therapy

•  In combination with bortezomib, thalidomide, and dexamethasone 
in newly diagnosed patients who are eligible for autologous stem 
cell transplant

•  In combination with pomalidomide and dexamethasone in patients 
who have received at least one prior line of therapy including 
lenalidomide and a proteasome inhibitor (PI)

•  In combination with carfilzomib and dexamethasone in patients 
with relapsed or refractory multiple myeloma who have received 
one to three prior lines of therapy

• In combination with bortezomib and dexamethasone in patients 
   who have received at least one prior therapy

•  As monotherapy in patients who have received at least three prior 
lines of therapy including a PI and an immunomodulatory agent or 
who are double-refractory to a PI and an immunomodulatory agent

Please see Brief Summary of full Prescribing Information for DARZALEX®

and DARZALEX FASPRO® on adjacent pages.
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Brief Summary of Full Prescribing Information

INDICATIONS AND USAGE
DARZALEX is indicated for the treatment of adult patients with multiple myeloma:
• in combination with lenalidomide and dexamethasone in newly diagnosed 

patients who are ineligible for autologous stem cell transplant and in 
patients with relapsed or refractory multiple myeloma who have received 
at least one prior therapy.

CONTRAINDICATIONS
DARZALEX is contraindicated in patients with a history of severe 
hypersensitivity (e.g. anaphylactic reactions) to daratumumab or any of the 
components of the formulation [see Warnings and Precautions].

WARNINGS AND PRECAUTIONS
Infusion-Related Reactions
DARZALEX can cause severe and/or serious infusion-related reactions 
including anaphylactic reactions. These reactions can be life-threatening 
and fatal outcomes have been reported [see Adverse Reactions].
In clinical trials (monotherapy and combination: N=2,066), infusion-related 
reactions occurred in 37% of patients with the Week 1 (16 mg/kg) infusion, 
2% with the Week 2 infusion, and cumulatively 6% with subsequent infusions. 
Less than 1% of patients had a Grade 3/4 infusion-related reaction at Week 2  
or subsequent infusions. The median time to onset was 1.5 hours (range:  
0 to 73 hours). The incidence of infusion modification due to reactions was 
36%. Median durations of 16 mg/kg infusions for the Week 1, Week 2, and 
subsequent infusions were approximately 7, 4, and 3 hours respectively. 
Nearly all reactions occurred during infusion or within 4 hours of completing 
DARZALEX. Prior to the introduction of post-infusion medication in clinical 
trials, infusion-related reactions occurred up to 48 hours after infusion.
Severe reactions have occurred, including bronchospasm, hypoxia, dyspnea, 
hypertension, tachycardia, headache, laryngeal edema, pulmonary edema, 
and ocular adverse reactions, including choroidal effusion, acute myopia, and 
acute angle closure glaucoma. Signs and symptoms may include respiratory 
symptoms, such as nasal congestion, cough, throat irritation, as well as chills, 
vomiting and nausea. Less common signs and symptoms were wheezing, 
allergic rhinitis, pyrexia, chest discomfort, pruritus, hypotension, and blurred 
vision [see Adverse Reactions].
When DARZALEX dosing was interrupted in the setting of ASCT (CASSIOPEIA) 
for a median of 3.75 months (range: 2.4 to 6.9 months), upon re-initiation of 
DARZALEX, the incidence of infusion-related reactions was 11% for the first 
infusion following ASCT. Infusion rate/dilution volume used upon re-initiation 
was that used for the last DARZALEX infusion prior to interruption for ASCT. 
Infusion-related reactions occurring at re-initiation of DARZALEX following 
ASCT were consistent in terms of symptoms and severity (Grade 3 or 4:<1%) 
with those reported in previous studies at Week 2 or subsequent infusions.
In EQUULEUS, patients receiving combination treatment (n=97) were 
administered the first 16 mg/kg dose at Week 1 split over two days i.e. 8 mg/kg  
on Day 1 and Day 2, respectively. The incidence of any grade infusion-related 
reactions was 42%, with 36% of patients experiencing infusion-related 
reactions on Day 1 of Week 1, 4% on Day 2 of Week 1, and 8% with subsequent 
infusions. The median time to onset of a reaction was 1.8 hours (range: 0.1 to 
5.4 hours). The incidence of infusion interruptions due to reactions was 30%. 
Median durations of infusions were 4.2 hours for Week 1-Day 1, 4.2 hours for 
Week 1-Day 2, and 3.4 hours for the subsequent infusions.
Pre-medicate patients with antihistamines, antipyretics and corticosteroids. 
Frequently monitor patients during the entire infusion [see Dosage and 
Administration (2.3) in Full Prescribing Information]. Interrupt DARZALEX 
infusion for reactions of any severity and institute medical management as 
needed. Permanently discontinue DARZALEX therapy if an anaphylactic 
reaction or life-threatening (Grade 4) reaction occurs and institute appropriate 
emergency care. For patients with Grade 1, 2, or 3 reactions, reduce the 
infusion rate when re-starting the infusion [see Dosage and Administration 
(2.4) in Full Prescribing Information].
To reduce the risk of delayed infusion-related reactions, administer oral 
corticosteroids to all patients following DARZALEX infusions [see Dosage and 
Administration (2.3) in Full Prescribing Information]. Patients with a history of 
chronic obstructive pulmonary disease may require additional post-infusion 
medications to manage respiratory complications. Consider prescribing short- 
and long-acting bronchodilators and inhaled corticosteroids for patients with 
chronic obstructive pulmonary disease [see Dosage and Administration (2.3) 
in Full Prescribing Information].
Ocular adverse reactions, including acute myopia and narrowing of the 
anterior chamber angle due to ciliochoroidal effusions with potential for 
increased intraocular pressure or glaucoma, have occurred with DARZALEX 
infusion. If ocular symptoms occur, interrupt DARZALEX infusion and seek 
immediate ophthalmologic evaluation prior to restarting DARZALEX.
Interference with Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and results in a positive 
Indirect Antiglobulin Test (Indirect Coombs test). Daratumumab-mediated 

positive indirect antiglobulin test may persist for up to 6 months after the 
last daratumumab infusion. Daratumumab bound to RBCs masks detection 
of antibodies to minor antigens in the patient’s serum [see References]. The 
determination of a patient’s ABO and Rh blood type are not impacted [see 
Drug Interactions].
Notify blood transfusion centers of this interference with serological testing 
and inform blood banks that a patient has received DARZALEX. Type and 
screen patients prior to starting DARZALEX [see Dosage and Administration 
(2.1) in Full Prescribing Information].
Neutropenia
DARZALEX may increase neutropenia induced by background therapy [see 
Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. Monitor 
patients with neutropenia for signs of infection. Consider withholding 
DARZALEX until recovery of neutrophils.
Thrombocytopenia
DARZALEX may increase thrombocytopenia induced by background therapy 
[see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. Consider 
withholding DARZALEX until recovery of platelets.
Interference with Determination of Complete Response
Daratumumab is a human IgG kappa monoclonal antibody that can be 
detected on both, the serum protein electrophoresis (SPE) and immunofixation 
(IFE) assays used for the clinical monitoring of endogenous M-protein 
[see Drug Interactions]. This interference can impact the determination 
of complete response and of disease progression in some patients with  
IgG kappa myeloma protein.
Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX can cause fetal harm when 
administered to a pregnant woman. DARZALEX may cause depletion of fetal 
immune cells and decreased bone density. Advise pregnant women of the 
potential risk to a fetus. Advise females with reproductive potential to use 
effective contraception during treatment with DARZALEX and for 3 months 
after the last dose [see Use in Specific Populations].
The combination of DARZALEX with lenalidomide, pomalidomide, or 
thalidomide is contraindicated in pregnant women, because lenalidomide, 
pomalidomide, and thalidomide may cause birth defects and death of the 
unborn child. Refer to the lenalidomide, pomalidomide, or thalidomide 
prescribing information on use during pregnancy.
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere 
in the labeling:
• Infusion-related reactions [see Warning and Precautions].
• Neutropenia [see Warning and Precautions].
• Thrombocytopenia [see Warning and Precautions].
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in the clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of another drug and may not 
reflect the rates observed in practice.
The safety data described below reflects exposure to DARZALEX (16 mg/kg) 
in 2,459  patients with multiple myeloma including 2,303 patients who received 
DARZALEX in combination with background regimens and 156 patients who 
received DARZALEX as monotherapy. In this pooled safety population, the 
most common adverse reactions (≥20%) were upper respiratory infection, 
neutropenia, infusion-related reactions, thrombocytopenia, diarrhea, 
constipation, anemia, peripheral sensory neuropathy, fatigue, peripheral 
edema, nausea, cough, pyrexia, dyspnea, and asthenia.
Newly Diagnosed Multiple Myeloma Ineligible for Autologous Stem Cell 
Transplant
Combination Treatment with Lenalidomide and Dexamethasone (DRd)
The safety of DARZALEX in combination with lenalidomide and dexamethasone 
was evaluated in MAIA [see Clinical Studies (14.1) in Full Prescribing 
Information]. Adverse reactions described in Table 1 reflect exposure to 
DARZALEX for a median treatment duration of 25.3 months (range: 0.1 to 40.44 
months) for daratumumab-lenalidomide-dexamethasone (DRd) and of 21.3 
months (range: 0.03 to 40.64 months) for lenalidomide-dexamethasone (Rd). 
Serious adverse reactions with a 2% greater incidence in the DRd arm 
compared to the Rd arm were pneumonia (DRd 15% vs Rd 8%), bronchitis 
(DRd 4% vs Rd 2%) and dehydration (DRd 2% vs Rd <1%).
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Table 1:  Adverse Reactions Reported in ≥10% of Patients and With at Least 
a 5% Greater Frequency in the DRd Arm in MAIA

Body System  
Adverse Reaction

DRd (N=364) Rd (N=365)
All 
Grades 
(%)

Grade 
3 (%)

Grade 
4 (%)

All 
Grades 
(%)

Grade 
3 (%)

Grade 
4 (%)

Gastrointestinal disorders
Diarrhea 57 7 0 46 4 0
Constipation 41 1 <1 36 <1 0
Nausea 32 1 0 23 1 0
Vomiting 17 1 0 12 <1 0

Infections
Upper respiratory tract 
infectiona

52 2 <1 36 2 <1

Bronchitisb 29 3 0 21 1 0
Pneumoniac 26 14 1 14 7 1
Urinary tract infection 18 2 0 10 2 0

General disorders and administration site conditions
Infusion-related reactionsd 41 2 <1 0 0 0
Peripheral edemae 41 2 0 33 1 0
Fatigue 40 8 0 28 4 0
Asthenia 32 4 0 25 3 <1
Pyrexia 23 2 0 18 2 0
Chills 13 0 0 2 0 0

Musculoskeletal and connective tissue disorders
Back pain 34 3 <1 26 3 <1
Muscle spasms 29 1 0 22 1 0

Respiratory, thoracic and mediastinal disorders
Dyspneaf 32 3 <1 20 1 0
Coughg 30 <1 0 18 0 0

Nervous system disorders
Peripheral sensory 
neuropathy

24 1 0 15 0 0

Headache 19 1 0 11 0 0
Paresthesia 16 0 0 8 0 0

Metabolism and nutrition disorders
Decreased appetite 22 1 0 15 <1 <1
Hyperglycemia 14 6 1 8 3 1
Hypocalcemia 14 1 <1 9 1 1

Vascular disorders
Hypertensionh 13 6 <1 7 4 0

Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
a  Acute sinusitis, Bacterial rhinitis, Laryngitis, Metapneumovirus infection, 

Nasopharyngitis, Oropharyngeal candidiasis, Pharyngitis, Respiratory 
syncytial virus infection, Respiratory tract infection, Respiratory tract 
infection viral, Rhinitis, Rhinovirus infection, Sinusitis, Tonsillitis, Tracheitis, 
Upper respiratory tract infection, Viral pharyngitis, Viral rhinitis, Viral upper 
respiratory tract infection

b  Bronchiolitis, Bronchitis, Bronchitis viral, Respiratory syncytial virus 
bronchiolitis, Tracheobronchitis

c  Atypical pneumonia, Bronchopulmonary aspergillosis, Lung infection, 
Pneumocystis jirovecii infection, Pneumocystis jirovecii pneumonia, 
Pneumonia, Pneumonia aspiration, Pneumonia pneumococcal, Pneumonia 
viral, Pulmonary mycosis

d  Infusion-related reaction includes terms determined by investigators to be 
related to infusion

e  Generalized edema, Gravitational edema, Edema, Peripheral edema, 
Peripheral swelling

f Dyspnea, Dyspnea exertional
g Cough, Productive cough
h Blood pressure increased, Hypertension

Laboratory abnormalities worsening during treatment from baseline listed 
in Table 2.
Table 2: Treatment-Emergent Hematology Laboratory Abnormalities in MAIA

DRd (N=364) Rd (N=365)
All 
Grades 
(%)

Grade 
3 (%) 

Grade 
4 (%)

All 
Grades 
(%)

Grade 
3 (%) 

Grade 
4 (%)

Leukopenia 90 30 5 82 20 4
Neutropenia 91 39 17 77 28 11
Lymphopenia 84 41 11 75 36 6
Thrombocytopenia 67 6 3 58 7 4
Anemia 47 13 0 57 24 0

Key: D=daratumumab, Rd=lenalidomide-dexamethasone.

Relapsed/Refractory Multiple Myeloma
Combination Treatment with Lenalidomide and Dexamethasone
The safety of DARZALEX in combination with lenalidomide and dexamethasone 
was evaluated in POLLUX [see Clinical Studies (14.2) in Full Prescribing 
Information]. Adverse reactions described in Table 3 reflect exposure 
to DARZALEX for a median treatment duration of 13.1 months (range: 0 to  
20.7 months) for daratumumab-lenalidomide-dexamethasone (DRd) and of 
12.3 months (range: 0.2 to 20.1 months) for lenalidomide-dexamethasone (Rd). 
Serious adverse reactions occurred in 49% of patients in the DRd arm 
compared with 42% in the Rd arm. Serious adverse reactions with at least a 
2% greater incidence in the DRd arm compared to the Rd arm were pneumonia 
(DRd 12% vs Rd 10%), upper respiratory tract infection (DRd 7% vs Rd 4%), 
influenza and pyrexia (DRd 3% vs Rd 1% for each).
Adverse reactions resulted in discontinuations for 7% (n=19) of patients in the 
DRd arm versus 8% (n=22) in the Rd arm.

Table 3:  Adverse Reactions Reported in ≥ 10% of Patients and With at Least 
a 5% Greater Frequency in the DRd Arm in POLLUX

Adverse Reaction DRd (N=283) Rd (N=281) 
All 
Grades 
(%) 

Grade 
3 (%) 

Grade 
4 (%) 

All 
Grades 
(%)

Grade 
3 (%) 

Grade 
4 (%) 

Infections
Upper respiratory 
tract infectiona 65 6 < 1 51 4 0

General disorders and administration site conditions
Infusion-related 
reactionsb

48 5 0 0 0 0

Fatigue 35 6 < 1 28 2 0
Pyrexia 20 2 0 11 1 0

Gastrointestinal disorders
Diarrhea 43 5 0 25 3 0
Nausea 24 1 0 14 0 0
Vomiting 17 1 0 5 1 0

Respiratory, thoracic and mediastinal disorders
Coughc 30 0 0 15 0 0
Dyspnead 21 3 < 1 12 1 0

Musculoskeletal and connective tissue disorders
Muscle spasms 26 1 0 19 2 0

Nervous system disorders
Headache 13 0 0 7 0 0

Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
a  upper respiratory tract infection, bronchitis, sinusitis, respiratory 

tract infection viral, rhinitis, pharyngitis, respiratory tract infection, 
metapneumovirus infection, tracheobronchitis, viral upper respiratory tract 
infection, laryngitis, respiratory syncytial virus infection, staphylococcal 
pharyngitis, tonsillitis, viral pharyngitis, acute sinusitis, nasopharyngitis, 
bronchiolitis, bronchitis viral, pharyngitis streptococcal, tracheitis, upper 
respiratory tract infection bacterial, bronchitis bacterial, epiglottitis, 
laryngitis viral, oropharyngeal candidiasis, respiratory moniliasis, viral 
rhinitis, acute tonsillitis, rhinovirus infection

b  Infusion-related reaction includes terms determined by investigators to be 
related to infusion

c  cough, productive cough, allergic cough
d  dyspnea, dyspnea exertional

Laboratory abnormalities worsening during treatment from baseline listed 
in Table 4.
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Table 4:  Treatment-Emergent Hematology Laboratory Abnormalities in 
POLLUX

DRd (N=283) Rd (N=281) 
All 
Grades 
(%)

Grade 
3  
(%) 

Grade 
4 
(%)

All 
Grades 
(%)

Grade 
3  
(%) 

Grade 
4 
(%)

Lymphopenia 95 42 10 87 32 6
Neutropenia 92 36 17 87 32 8
Thrombocytopenia 73 7 6 67 10 5
Anemia 52 13 0 57 19 0
Key: D=daratumumab, Rd=lenalidomide-dexamethasone.

Herpes Zoster Virus Reactivation
Prophylaxis for Herpes Zoster Virus reactivation was recommended for 
patients in some clinical trials of DARZALEX. In monotherapy studies, herpes 
zoster was reported in 3% of patients. In the combination therapy studies, 
herpes zoster was reported in 2-5% of patients receiving DARZALEX.
Infections
Grade 3 or 4 infections were reported as follows:
• Relapsed/refractory patient studies: DVd: 21% vs. Vd: 19%; DRd: 28% vs. 

Rd: 23%; DPd: 28%; DKda: 37%, Kda: 29%; DKdb: 21% 
a where carfilzomib 20/56 mg/m2 was administered twice-weekly
b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 23%, VMP: 15%; DRd: 32%,  

Rd: 23%; DVTd: 22%; VTd: 20%. 
Pneumonia was the most commonly reported severe (Grade 3 or 4) infection 
across studies. In active controlled studies, discontinuations from treatment 
due to infections occurred in 1-4% of patients.
Fatal infections (Grade 5) were reported as follows: 
• Relapsed/refractory patient studies: DVd: 1%, Vd: 2%; DRd: 2%, Rd: 1%; 

DPd: 2%; DKda: 5%, Kda: 3%; DKdb: 0%
a where carfilzomib 20/56 mg/m2 was administered twice-weekly
b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 1%, VMP: 1%; DRd: 2%, Rd: 2%; 

DVTd: 0%, VTd: 0%. 
Fatal infections were generally infrequent and balanced between the 
DARZALEX containing regimens and active control arms. Fatal infections 
were primarily due to pneumonia and sepsis.
Hepatitis B Virus (HBV) Reactivation
Hepatitis B virus reactivation has been reported in less than 1% of patients 
(including fatal cases) treated with DARZALEX in clinical trials.
Other Clinical Trials Experience
The following adverse reactions have been reported following administration 
of daratumumab and hyaluronidase for subcutaneous injection:
Nervous System disorders: Syncope
Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. 
The detection of antibody formation is highly dependent on the sensitivity 
and specificity of the assay. Additionally, the observed incidence of antibody 
(including neutralizing antibody) positivity in an assay may be influenced 
by several factors including assay methodology, sample handling, timing 
of sample collection, concomitant medications, and underlying disease.   
For these reasons, comparison of the incidence of antibodies in the studies 
described below with the incidence of antibodies in other studies or to other 
daratumumab products may be misleading.  
In clinical trials of patients with multiple myeloma treated with DARZALEX 
as monotherapy or as combination therapies, none of the 111 evaluable 
monotherapy patients, and 2 of the 1,383 evaluable combination therapy 
patients, tested positive for anti-daratumumab antibodies. One patient 
administered DARZALEX as combination therapy, developed transient 
neutralizing antibodies against daratumumab. However, this assay has 
limitations in detecting anti-daratumumab antibodies in the presence of 
high concentrations of daratumumab; therefore, the incidence of antibody 
development might not have been reliably determined.
Postmarketing Experience
The following adverse reactions have been identified during post-approval 
use of daratumumab. Because these reactions are reported voluntarily from a 
population of uncertain size, it is not always possible to reliably estimate their 
frequency or establish a causal relationship to drug exposure.
Immune System disorders: Anaphylactic reaction, IRR (including deaths)
Gastrointestinal disorders: Pancreatitis
Infections: Cytomegalovirus, Listeriosis

DRUG INTERACTIONS
Effects of Daratumumab on Laboratory Tests
Interference with Indirect Antiglobulin Tests (Indirect Coombs Test)
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing, 
including antibody screening and cross matching. Daratumumab interference 
mitigation methods include treating reagent RBCs with dithiothreitol (DTT) to 
disrupt daratumumab binding [see References] or genotyping. Since the Kell 
blood group system is also sensitive to DTT treatment, supply K-negative units 
after ruling out or identifying alloantibodies using DTT-treated RBCs.
If an emergency transfusion is required, administer non-cross-matched  
ABO/RhD-compatible RBCs per local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunofixation Tests
Daratumumab may be detected on serum protein electrophoresis (SPE) 
and immunofixation (IFE) assays used for monitoring disease monoclonal 
immunoglobulins (M protein). False positive SPE and IFE assay results 
may occur for patients with IgG kappa myeloma protein impacting initial 
assessment of complete responses by International Myeloma Working 
Group (IMWG) criteria. In patients with persistent very good partial response, 
where daratumumab interference is suspected, consider using a FDA-
approved daratumumab-specific IFE assay to distinguish daratumumab from 
any remaining endogenous M protein in the patient’s serum, to facilitate 
determination of a complete response.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
DARZALEX can cause fetal harm when administered to a pregnant woman. 
The assessment of associated risks with daratumumab products is based on 
the mechanism of action and data from target antigen CD38 knockout animal 
models (see Data). There are no available data on the use of DARZALEX in 
pregnant women to evaluate drug-associated risk of major birth defects, 
miscarriage or adverse maternal or fetal outcomes. Animal reproduction 
studies have not been conducted.
The estimated background risk of major birth defects and miscarriage for the 
indicated population is unknown. All pregnancies have a background risk of 
birth defect, loss, or other adverse outcomes. In the U.S. general population, 
the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
The combination of DARZALEX and lenalidomide, pomalidomide, or thalidomide 
is contraindicated in pregnant women, because lenalidomide, pomalidomide, 
and thalidomide may cause birth defects and death of the unborn child. 
Lenalidomide, pomalidomide, and thalidomide are only available through 
a REMS program. Refer to the lenalidomide, pomalidomide, or thalidomide 
prescribing information on use during pregnancy.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across the 
placenta. Based on its mechanism of action, DARZALEX may cause depletion 
of fetal CD38 positive immune cells and decreased bone density. Defer 
administering live vaccines to neonates and infants exposed to DARZALEX  
in utero until a hematology evaluation is completed.
Data
Animal Data
Mice that were genetically modified to eliminate all CD38 expression (CD38 
knockout mice) had reduced bone density at birth that recovered by 5 months 
of age. Data from studies using CD38 knockout animal models also suggest 
the involvement of CD38 in regulating humoral immune responses (mice), feto-
maternal immune tolerance (mice), and early embryonic development (frogs).
Lactation
Risk Summary
There is no data on the presence of daratumumab in human milk, the 
effects on the breastfed child, or the effects on milk production. Maternal 
immunoglobulin G is known to be present in human milk. Published data 
suggest that antibodies in breast milk do not enter the neonatal and infant 
circulations in substantial amounts. Because of the potential for serious 
adverse reactions in the breastfed child when DARZALEX is administered with 
lenalidomide, pomalidomide, or thalidomide, advise women not to breastfeed 
during treatment with DARZALEX. Refer to lenalidomide, pomalidomide, or 
thalidomide prescribing information for additional information.
Females and Males of Reproductive Potential
DARZALEX can cause fetal harm when administered to a pregnant woman 
[see Use in Specific Populations].
Pregnancy Testing
With the combination of DARZALEX with lenalidomide, pomalidomide, or 
thalidomide, refer to the lenalidomide, pomalidomide, or thalidomide labeling 
for pregnancy testing requirements prior to initiating treatment in females of 
reproductive potential.
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Table 4:  Treatment-Emergent Hematology Laboratory Abnormalities in 
POLLUX

DRd (N=283) Rd (N=281) 
All 
Grades 
(%)

Grade 
3  
(%) 

Grade 
4 
(%)

All 
Grades 
(%)

Grade 
3  
(%) 

Grade 
4 
(%)

Lymphopenia 95 42 10 87 32 6
Neutropenia 92 36 17 87 32 8
Thrombocytopenia 73 7 6 67 10 5
Anemia 52 13 0 57 19 0
Key: D=daratumumab, Rd=lenalidomide-dexamethasone.

Herpes Zoster Virus Reactivation
Prophylaxis for Herpes Zoster Virus reactivation was recommended for 
patients in some clinical trials of DARZALEX. In monotherapy studies, herpes 
zoster was reported in 3% of patients. In the combination therapy studies, 
herpes zoster was reported in 2-5% of patients receiving DARZALEX.
Infections
Grade 3 or 4 infections were reported as follows:
• Relapsed/refractory patient studies: DVd: 21% vs. Vd: 19%; DRd: 28% vs. 

Rd: 23%; DPd: 28%; DKda: 37%, Kda: 29%; DKdb: 21% 
a where carfilzomib 20/56 mg/m2 was administered twice-weekly
b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 23%, VMP: 15%; DRd: 32%,  

Rd: 23%; DVTd: 22%; VTd: 20%. 
Pneumonia was the most commonly reported severe (Grade 3 or 4) infection 
across studies. In active controlled studies, discontinuations from treatment 
due to infections occurred in 1-4% of patients.
Fatal infections (Grade 5) were reported as follows: 
• Relapsed/refractory patient studies: DVd: 1%, Vd: 2%; DRd: 2%, Rd: 1%; 

DPd: 2%; DKda: 5%, Kda: 3%; DKdb: 0%
a where carfilzomib 20/56 mg/m2 was administered twice-weekly
b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 1%, VMP: 1%; DRd: 2%, Rd: 2%; 

DVTd: 0%, VTd: 0%. 
Fatal infections were generally infrequent and balanced between the 
DARZALEX containing regimens and active control arms. Fatal infections 
were primarily due to pneumonia and sepsis.
Hepatitis B Virus (HBV) Reactivation
Hepatitis B virus reactivation has been reported in less than 1% of patients 
(including fatal cases) treated with DARZALEX in clinical trials.
Other Clinical Trials Experience
The following adverse reactions have been reported following administration 
of daratumumab and hyaluronidase for subcutaneous injection:
Nervous System disorders: Syncope
Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. 
The detection of antibody formation is highly dependent on the sensitivity 
and specificity of the assay. Additionally, the observed incidence of antibody 
(including neutralizing antibody) positivity in an assay may be influenced 
by several factors including assay methodology, sample handling, timing 
of sample collection, concomitant medications, and underlying disease.   
For these reasons, comparison of the incidence of antibodies in the studies 
described below with the incidence of antibodies in other studies or to other 
daratumumab products may be misleading.  
In clinical trials of patients with multiple myeloma treated with DARZALEX 
as monotherapy or as combination therapies, none of the 111 evaluable 
monotherapy patients, and 2 of the 1,383 evaluable combination therapy 
patients, tested positive for anti-daratumumab antibodies. One patient 
administered DARZALEX as combination therapy, developed transient 
neutralizing antibodies against daratumumab. However, this assay has 
limitations in detecting anti-daratumumab antibodies in the presence of 
high concentrations of daratumumab; therefore, the incidence of antibody 
development might not have been reliably determined.
Postmarketing Experience
The following adverse reactions have been identified during post-approval 
use of daratumumab. Because these reactions are reported voluntarily from a 
population of uncertain size, it is not always possible to reliably estimate their 
frequency or establish a causal relationship to drug exposure.
Immune System disorders: Anaphylactic reaction, IRR (including deaths)
Gastrointestinal disorders: Pancreatitis
Infections: Cytomegalovirus, Listeriosis

DRUG INTERACTIONS
Effects of Daratumumab on Laboratory Tests
Interference with Indirect Antiglobulin Tests (Indirect Coombs Test)
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing, 
including antibody screening and cross matching. Daratumumab interference 
mitigation methods include treating reagent RBCs with dithiothreitol (DTT) to 
disrupt daratumumab binding [see References] or genotyping. Since the Kell 
blood group system is also sensitive to DTT treatment, supply K-negative units 
after ruling out or identifying alloantibodies using DTT-treated RBCs.
If an emergency transfusion is required, administer non-cross-matched  
ABO/RhD-compatible RBCs per local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunofixation Tests
Daratumumab may be detected on serum protein electrophoresis (SPE) 
and immunofixation (IFE) assays used for monitoring disease monoclonal 
immunoglobulins (M protein). False positive SPE and IFE assay results 
may occur for patients with IgG kappa myeloma protein impacting initial 
assessment of complete responses by International Myeloma Working 
Group (IMWG) criteria. In patients with persistent very good partial response, 
where daratumumab interference is suspected, consider using a FDA-
approved daratumumab-specific IFE assay to distinguish daratumumab from 
any remaining endogenous M protein in the patient’s serum, to facilitate 
determination of a complete response.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
DARZALEX can cause fetal harm when administered to a pregnant woman. 
The assessment of associated risks with daratumumab products is based on 
the mechanism of action and data from target antigen CD38 knockout animal 
models (see Data). There are no available data on the use of DARZALEX in 
pregnant women to evaluate drug-associated risk of major birth defects, 
miscarriage or adverse maternal or fetal outcomes. Animal reproduction 
studies have not been conducted.
The estimated background risk of major birth defects and miscarriage for the 
indicated population is unknown. All pregnancies have a background risk of 
birth defect, loss, or other adverse outcomes. In the U.S. general population, 
the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
The combination of DARZALEX and lenalidomide, pomalidomide, or thalidomide 
is contraindicated in pregnant women, because lenalidomide, pomalidomide, 
and thalidomide may cause birth defects and death of the unborn child. 
Lenalidomide, pomalidomide, and thalidomide are only available through 
a REMS program. Refer to the lenalidomide, pomalidomide, or thalidomide 
prescribing information on use during pregnancy.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across the 
placenta. Based on its mechanism of action, DARZALEX may cause depletion 
of fetal CD38 positive immune cells and decreased bone density. Defer 
administering live vaccines to neonates and infants exposed to DARZALEX  
in utero until a hematology evaluation is completed.
Data
Animal Data
Mice that were genetically modified to eliminate all CD38 expression (CD38 
knockout mice) had reduced bone density at birth that recovered by 5 months 
of age. Data from studies using CD38 knockout animal models also suggest 
the involvement of CD38 in regulating humoral immune responses (mice), feto-
maternal immune tolerance (mice), and early embryonic development (frogs).
Lactation
Risk Summary
There is no data on the presence of daratumumab in human milk, the 
effects on the breastfed child, or the effects on milk production. Maternal 
immunoglobulin G is known to be present in human milk. Published data 
suggest that antibodies in breast milk do not enter the neonatal and infant 
circulations in substantial amounts. Because of the potential for serious 
adverse reactions in the breastfed child when DARZALEX is administered with 
lenalidomide, pomalidomide, or thalidomide, advise women not to breastfeed 
during treatment with DARZALEX. Refer to lenalidomide, pomalidomide, or 
thalidomide prescribing information for additional information.
Females and Males of Reproductive Potential
DARZALEX can cause fetal harm when administered to a pregnant woman 
[see Use in Specific Populations].
Pregnancy Testing
With the combination of DARZALEX with lenalidomide, pomalidomide, or 
thalidomide, refer to the lenalidomide, pomalidomide, or thalidomide labeling 
for pregnancy testing requirements prior to initiating treatment in females of 
reproductive potential.
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Contraception
Advise females of reproductive potential to use effective contraception during 
treatment with DARZALEX and for 3 months after the last dose. Additionally, 
refer to the lenalidomide, pomalidomide, or thalidomide labeling for additional 
recommendations for contraception.
Pediatric Use
Safety and effectiveness of DARZALEX in pediatric patients have not  
been established.
Geriatric Use
Of the 2,459 patients who received DARZALEX at the recommended dose, 38% were 
65 to 74 years of age, and 15% were 75 years of age or older. No overall differences 
in effectiveness were observed between these patients and younger patients. The 
incidence of serious adverse reactions was higher in older than in younger patients 
[see Adverse Reactions]. Among patients with relapsed and refractory multiple 
myeloma (n=1,213), the serious adverse reactions that occurred more frequently 
in patients 65 years and older were pneumonia and sepsis. Within the DKd group 
in CANDOR, fatal adverse reactions occurred in 14% of patients 65 years and 
older compared to 6% of patients less than 65 years. Among patients with newly 
diagnosed multiple myeloma who are ineligible for autologous stem cell transplant 
(n=710), the serious adverse reaction that occurred more frequently in patients  
75 years and older was pneumonia.
REFERENCES
1.  Chapuy, CI, RT Nicholson, MD Aguad, et al., 2015, Resolving the daratumumab 

interference with blood compatibility testing, Transfusion, 55:1545-1554 
(accessible at http://onlinelibrary.wiley.com/doi/10.1111/trf.13069/epdf).

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Infusion-Related Reactions
Advise patients to seek immediate medical attention for any of the following 
signs and symptoms of infusion-related reactions: itchy, runny or blocked nose; 
fever, chills, nausea, vomiting, throat irritation, cough, headache, dizziness or 
lightheadedness, tachycardia, chest discomfort, wheezing, shortness of breath or 
difficulty breathing, itching, and blurred vision [see Warnings and Precautions].
Neutropenia
Advise patients to contact their healthcare provider if they have a fever [see 
Warnings and Precautions].
Thrombocytopenia
Advise patients to contact their healthcare provider if they notice signs of bruising 
or bleeding [see Warnings and Precautions].
Interference with Laboratory Tests
Advise patients to inform their healthcare providers, including personnel at blood 
transfusion centers that they are taking DARZALEX, in the event of a planned 
transfusion [see Warnings and Precautions].
Advise patients that DARZALEX can affect the results of some tests used to 
determine complete response in some patients and additional tests may be needed 
to evaluate response [see Warnings and Precautions].
Hepatitis B Virus (HBV) Reactivation
Advise patients to inform healthcare providers if they have ever had or might have 
a hepatitis B infection and that DARZALEX could cause hepatitis B virus to become 
active again [see Adverse Reactions].
Embryo-Fetal Toxicity
Advise pregnant women of the potential hazard to a fetus. Advise females of 
reproductive potential to inform their healthcare provider of a known or suspected 
pregnancy [see Warnings and Precautions, Use in Specific Populations].
Advise females of reproductive potential to avoid becoming pregnant during treatment 
with DARZALEX and for 3 months after the last dose [see Use in Specific Populations].
Advise patients that lenalidomide, pomalidomide, or thalidomide has the potential to 
cause fetal harm and has specific requirements regarding contraception, pregnancy 
testing, blood and sperm donation, and transmission in sperm. Lenalidomide, 
pomalidomide, and thalidomide are only available through a REMS program [see 
Use in Specific Populations].
Hereditary Fructose Intolerance (HFI)
DARZALEX contains sorbitol. Advise patients with HFI of the risks related to sorbitol 
[see Description (11) in Full Prescribing Information].
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DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) injectionDARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) injection, for 
subcutaneous use
Brief Summary of Full Prescribing Information
INDICATIONS AND USAGE
DARZALEX FASPRO is indicated for the treatment of adult patients with 
multiple myeloma:
• in combination with lenalidomide and dexamethasone in newly diagnosed 

patients who are ineligible for autologous stem cell transplant and in 
patients with relapsed or refractory multiple myeloma who have received 
at least one prior therapy.

CONTRAINDICATIONS
DARZALEX FASPRO is contraindicated in patients with a history of severe 
hypersensitivity to daratumumab, hyaluronidase or any of the components of 
the formulation [see Warnings and Precautions and Adverse Reactions].
WARNINGS AND PRECAUTIONS
Hypersensitivity and Other Administration Reactions
Both systemic administration-related reactions, including severe or life-
threatening reactions, and local injection-site reactions can occur with 
DARZALEX FASPRO. Fatal reactions have been reported with daratumumab-
containing products, including DARZALEX FASPRO [see Adverse Reactions].
Systemic Reactions
In a pooled safety population of 898 patients with multiple myeloma (N=705) 
or light chain (AL) amyloidosis (N=193) who received DARZALEX FASPRO as 
monotherapy or as part of a combination therapy, 9% of patients experienced a 
systemic administration-related reaction (Grade 2: 3.2%, Grade 3: 1%). Systemic 
administration-related reactions occurred in 8% of patients with the first 
injection, 0.3% with the second injection, and cumulatively 1% with subsequent 
injections. The median time to onset was 3.2 hours (range: 4 minutes to 3.5 days). 
Of the 140 systemic administration-related reactions that occurred in 77 patients, 
121 (86%) occurred on the day of DARZALEX FASPRO administration. Delayed 
systemic administration-related reactions have occurred in 1% of the patients.
Severe reactions include hypoxia, dyspnea, hypertension, and tachycardia, 
and ocular adverse reactions, including choroidal effusion, acute myopia, 
and acute angle closure glaucoma. Other signs and symptoms of systemic 
administration-related reactions may include respiratory symptoms, such as 
bronchospasm, nasal congestion, cough, throat irritation, allergic rhinitis, and 
wheezing, as well as anaphylactic reaction, pyrexia, chest pain, pruritus, chills, 
vomiting, nausea, hypotension, and blurred vision.
Pre-medicate patients with histamine-1 receptor antagonist, acetaminophen 
and corticosteroids [see Dosage and Administration (2.5) in Full Prescribing 
Information]. Monitor patients for systemic administration-related reactions, 
especially following the first and second injections. For anaphylactic reaction 
or life-threatening (Grade 4) administration-related reactions, immediately 
and permanently discontinue DARZALEX FASPRO. Consider administering 
corticosteroids and other medications after the administration of  
DARZALEX FASPRO depending on dosing regimen and medical history to 
minimize the risk of delayed (defined as occurring the day after administration) 
systemic administration-related reactions [see Dosage and Administration 
(2.5) in Full Prescribing Information].
Ocular adverse reactions, including acute myopia and narrowing of the anterior 
chamber angle due to ciliochoroidal effusions with potential for increased 
intraocular pressure or glaucoma, have occurred with daratumumab-containing 
products. If ocular symptoms occur, interrupt DARZALEX FASPRO and seek 
immediate ophthalmologic evaluation prior to restarting DARZALEX FASPRO.
Local Reactions
In this pooled safety population, injection-site reactions occurred in 8% 
of patients, including Grade 2 reactions in 0.7%. The most frequent (>1%) 
injection-site reaction was injection site erythema. These local reactions 
occurred a median of 5 minutes (range: 0 minutes to 6.5 days) after starting 
administration of DARZALEX FASPRO. Monitor for local reactions and 
consider symptomatic management.
Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis
Serious or fatal cardiac adverse reactions occurred in patients with light 
chain (AL) amyloidosis who received DARZALEX FASPRO in combination 
with bortezomib, cyclophosphamide and dexamethasone [see Adverse 
Reactions]. Serious cardiac disorders occurred in 16% and fatal cardiac 
disorders occurred in 10% of patients. Patients with NYHA Class IIIA or Mayo 
Stage IIIA disease may be at greater risk. Patients with NYHA Class IIIB or IV 
disease were not studied.
Monitor patients with cardiac involvement of light chain (AL) amyloidosis  
more frequently for cardiac adverse reactions and administer supportive care 
as appropriate.
Neutropenia
Daratumumab may increase neutropenia induced by background therapy [see 
Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. Monitor 
patients with neutropenia for signs of infection. Consider withholding  
DARZALEX FASPRO until recovery of neutrophils. In lower body weight 
patients receiving DARZALEX FASPRO, higher rates of Grade 3-4 neutropenia 
were observed.

Thrombocytopenia
Daratumumab may increase thrombocytopenia induced by background 
therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. Consider 
withholding DARZALEX FASPRO until recovery of platelets.
Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX FASPRO can cause fetal harm 
when administered to a pregnant woman. DARZALEX FASPRO may cause 
depletion of fetal immune cells and decreased bone density. Advise pregnant 
women of the potential risk to a fetus. Advise females with reproductive potential 
to use effective contraception during treatment with DARZALEX FASPRO  
and for 3 months after the last dose [see Use in Specific Populations].
The combination of DARZALEX FASPRO with lenalidomide, thalidomide or 
pomalidomide is contraindicated in pregnant women, because lenalidomide, 
thalidomide or pomalidomide may cause birth defects and death of the unborn 
child. Refer to the lenalidomide, thalidomide or pomalidomide prescribing 
information on use during pregnancy.
Interference with Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and results in a positive 
Indirect Antiglobulin Test (Indirect Coombs test). Daratumumab-mediated 
positive indirect antiglobulin test may persist for up to 6 months after the last 
daratumumab administration. Daratumumab bound to RBCs masks detection 
of antibodies to minor antigens in the patient’s serum [see References (15)]. 
The determination of a patient’s ABO and Rh blood type are not impacted [see 
Drug Interactions].
Notify blood transfusion centers of this interference with serological testing 
and inform blood banks that a patient has received DARZALEX FASPRO. Type 
and screen patients prior to starting DARZALEX FASPRO [see Dosage and 
Administration (2.1) in Full Prescribing Information].
Interference with Determination of Complete Response
Daratumumab is a human IgG kappa monoclonal antibody that can be detected 
on both the serum protein electrophoresis (SPE) and immunofixation (IFE) 
assays used for the clinical monitoring of endogenous M-protein [see Drug 
Interactions]. This interference can impact the determination of complete 
response and of disease progression in some DARZALEX FASPRO-treated 
patients with IgG kappa myeloma protein.
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere 
in the labeling:
• Hypersensitivity and Other Administration Reactions [see Warnings  

and Precautions].
• Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis [see Warnings 

and Precautions].
• Neutropenia [see Warnings and Precautions].
• Thrombocytopenia [see Warnings and Precautions].
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in the clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of another drug and may not 
reflect the rates observed in practice.
Relapsed/Refractory Multiple Myeloma
In Combination with Lenalidomide and Dexamethasone
The safety of DARZALEX FASPRO with lenalidomide and dexamethasone 
was evaluated in a single-arm cohort of PLEIADES [see Clinical Studies 
(14.2) in Full Prescribing Information]. Patients received DARZALEX FASPRO  
1,800 mg/30,000 units administered subcutaneously once weekly from weeks  
1 to 8, once every 2 weeks from weeks 9 to 24 and once every 4 weeks starting 
with week 25 until disease progression or unacceptable toxicity (N=65) in 
combination with lenalidomide and dexamethasone. Among these patients, 
92% were exposed for 6 months or longer and 20% were exposed for greater 
than one year.
Serious adverse reactions occurred in 48% of patients who received 
DARZALEX FASPRO. Serious adverse reactions in >5% of patients included 
pneumonia, influenza and diarrhea. Fatal adverse reactions occurred in 3.1% 
of patients.
Permanent discontinuation of DARZALEX FASPRO due to an adverse reaction 
occurred in 11% of patients who received DARZALEX FASPRO. Adverse 
reactions resulting in permanent discontinuation of DARZALEX FASPRO in 
more than 1 patient were pneumonia and anemia.
Dosage interruptions due to an adverse reaction occurred in 63% of patients 
who received DARZALEX FASPRO. Adverse reactions requiring dosage 
interruptions in >5% of patients included neutropenia, pneumonia, upper 
respiratory tract infection, influenza, dyspnea, and blood creatinine increased.
The most common adverse reactions (≥20%) were fatigue, diarrhea, upper 
respiratory tract infection, muscle spasms, constipation, pyrexia, pneumonia, 
and dyspnea.
Table 1 summarizes the adverse reactions in patients who received  
DARZALEX FASPRO in PLEIADES.
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Table 1:  Adverse Reactions (≥10%) in Patients Who Received  
DARZALEX FASPRO with Lenalidomide and Dexamethasone 
(DARZALEX FASPRO-Rd) in PLEIADES

Adverse Reaction

DARZALEX FASPRO 
with Lenalidomide and 

Dexamethasone
(N=65)

All Grades 
(%)

Grades ≥3 
(%)

General disorders and administration site conditions
Fatiguea 52 5#

Pyrexia 23 2#

Edema peripheral 18 3#

Gastrointestinal disorders
Diarrhea 45 5#

Constipation 26 2#

Nausea 12 0
Vomiting 11 0

Infections
Upper respiratory tract infectionb 43 3#

Pneumoniac 23 17
Bronchitisd 14 2#

Urinary tract infection 11 0
Musculoskeletal and connective tissue disorders

Muscle spasms 31 2#

Back pain 14 0
Respiratory, thoracic and mediastinal disorders

Dyspneae 22 3
Coughf 14 0

Nervous system disorders
Peripheral sensory neuropathy 17 2#

Psychiatric disorders
Insomnia 17 5#

Metabolism and nutrition disorders
Hyperglycemia 12 9#

Hypocalcemia 11 0
a  Fatigue includes asthenia, and fatigue.
b  Upper respiratory tract infection includes nasopharyngitis, pharyngitis, 

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

c  Pneumonia includes lower respiratory tract infection, lung infection,  
and pneumonia.

d  Bronchitis includes bronchitis, and bronchitis viral.
e  Dyspnea includes dyspnea, and dyspnea exertional.
f  Cough includes cough, and productive cough.
#  Only grade 3 adverse reactions occurred.

Clinically relevant adverse reactions in <10% of patients who received 
DARZALEX FASPRO with lenalidomide and dexamethasone included:
• Musculoskeletal and connective tissue disorders: arthralgia, 

musculoskeletal chest pain
• Nervous system disorders: dizziness, headache, paresthesia
• Skin and subcutaneous tissue disorders: rash, pruritus
• Gastrointestinal disorders: abdominal pain
• Infections: influenza, sepsis, herpes zoster
• Metabolism and nutrition disorders: decreased appetite
• Cardiac disorders: atrial fibrillation
• General disorders and administration site conditions: chills, infusion 

reaction, injection site reaction
• Vascular disorders: hypotension, hypertension
Table 2 summarizes the laboratory abnormalities in patients who received 
DARZALEX FASPRO in PLEIADES.

Table 2:  Select Hematology Laboratory Abnormalities Worsening from Baseline 
in Patients Who Received DARZALEX FASPRO with Lenalidomide and 
Dexamethasone (DARZALEX FASPRO-Rd) in PLEIADES

Laboratory Abnormality

DARZALEX FASPRO 
with Lenalidomide and Dexamethasonea

All Grades 
(%) 

Grades 3-4 
(%)

Decreased leukocytes 94 34
Decreased lymphocytes 82 58
Decreased platelets 86 9
Decreased neutrophils 89 52
Decreased hemoglobin 45 8

a  Denominator is based on the safety population treated with  
DARZALEX FASPRO-Rd (N=65).

Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. 
The detection of antibody formation is highly dependent on the sensitivity 
and specificity of the assay. Additionally, the observed incidence of antibody 
(including neutralizing antibody) positivity in an assay may be influenced 
by several factors including assay methodology, sample handling, timing 
of sample collection, concomitant medications, and underlying disease. 
For these reasons, comparison of the incidence of antibodies in the studies 
described below with the incidence of antibodies in other studies or to other 
daratumumab products or other hyaluronidase products may be misleading.
In patients with multiple myeloma and light chain (AL) amyloidosis who 
received DARZALEX FASPRO as monotherapy or as part of a combination 
therapy, less than 1% of 819 patients developed treatment-emergent anti-
daratumumab antibodies.
In patients with multiple myeloma and light chain (AL) amyloidosis who received 
DARZALEX FASPRO as monotherapy or as part of a combination therapy, 7% 
of 812 patients developed treatment-emergent anti-rHuPH20 antibodies. The 
anti-rHuPH20 antibodies did not appear to affect daratumumab exposure. 
None of the patients who tested positive for anti-rHuPH20 antibodies tested 
positive for neutralizing antibodies.
Postmarketing Experience
The following adverse reactions have been identified with post-approval use 
of daratumumab. Because these reactions are reported voluntarily from a 
population of uncertain size, it is not always possible to reliably estimate their 
frequency or establish a causal relationship to drug exposure.
Immune System: Anaphylactic reaction, Systemic administration reactions 
(including death)
Gastrointestinal: Pancreatitis
Infections: Cytomegalovirus, Listeriosis
DRUG INTERACTIONS
Effects of Daratumumab on Laboratory Tests
Interference with Indirect Antiglobulin Tests (Indirect Coombs Test)
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing, 
including antibody screening and cross matching. Daratumumab interference 
mitigation methods include treating reagent RBCs with dithiothreitol (DTT) to 
disrupt daratumumab binding [see References] or genotyping. Since the Kell 
blood group system is also sensitive to DTT treatment, supply K-negative units 
after ruling out or identifying alloantibodies using DTT-treated RBCs.
If an emergency transfusion is required, administer non-cross-matched  
ABO/RhD-compatible RBCs per local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunofixation Tests
Daratumumab may be detected on serum protein electrophoresis (SPE) 
and immunofixation (IFE) assays used for monitoring disease monoclonal 
immunoglobulins (M protein). False positive SPE and IFE assay results 
may occur for patients with IgG kappa myeloma protein impacting initial 
assessment of complete responses by International Myeloma Working 
Group (IMWG) criteria. In DARZALEX FASPRO-treated patients with 
persistent very good partial response, where daratumumab interference is 
suspected, consider using a FDA-approved daratumumab-specific IFE assay 
to distinguish daratumumab from any remaining endogenous M protein in the 
patient’s serum, to facilitate determination of a complete response.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
DARZALEX FASPRO can cause fetal harm when administered to a pregnant 
woman. The assessment of associated risks with daratumumab products 
is based on the mechanism of action and data from target antigen CD38 
knockout animal models (see Data). There are no available data on the use 
of DARZALEX FASPRO in pregnant women to evaluate drug-associated risk 
of major birth defects, miscarriage or adverse maternal or fetal outcomes. 
Animal reproduction studies have not been conducted.
The estimated background risk of major birth defects and miscarriage for the 
indicated population is unknown. All pregnancies have a background risk of 
birth defect, loss, or other adverse outcomes. In the U.S. general population, 
the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
The combination of DARZALEX FASPRO and lenalidomide, thalidomide or 
pomalidomide is contraindicated in pregnant women, because lenalidomide, 
thalidomide and pomalidomide may cause birth defects and death of 
the unborn child. Lenalidomide, thalidomide and pomalidomide are only 
available through a REMS program. Refer to the lenalidomide, thalidomide or 
pomalidomide prescribing information on use during pregnancy.
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Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across 
the placenta. Based on its mechanism of action, DARZALEX FASPRO may 
cause depletion of fetal CD38 positive immune cells and decreased bone 
density. Defer administering live vaccines to neonates and infants exposed 
to daratumumab in utero until a hematology evaluation is completed.
Data
Animal Data
DARZALEX FASPRO for subcutaneous injection contains daratumumab and 
hyaluronidase. Mice that were genetically modified to eliminate all CD38 
expression (CD38 knockout mice) had reduced bone density at birth that 
recovered by 5 months of age. Data from studies using CD38 knockout animal 
models also suggest the involvement of CD38 in the regulation of humoral 
immune responses (mice), feto-maternal immune tolerance (mice), and early 
embryonic development (frogs).
No systemic exposure of hyaluronidase was detected in monkeys given  
22,000 U/kg subcutaneously (12 times higher than the human dose) and there 
were no effects on embryo-fetal development in pregnant mice given 330,000 
U/kg hyaluronidase subcutaneously daily during organogenesis, which is  
45 times higher than the human dose.
There were no effects on pre- and post-natal development through sexual 
maturity in offspring of mice treated daily from implantation through lactation 
with 990,000 U/kg hyaluronidase subcutaneously, which is 134 times higher 
than the human doses.
Lactation
Risk Summary
There is no data on the presence of daratumumab and hyaluronidase in human 
milk, the effects on the breastfed child, or the effects on milk production. 
Maternal immunoglobulin G is known to be present in human milk. Published 
data suggest that antibodies in breast milk do not enter the neonatal and 
infant circulations in substantial amounts. Because of the potential for 
serious adverse reactions in the breastfed child when DARZALEX FASPRO 
is administered with lenalidomide, thalidomide or pomalidomide, advise 
women not to breastfeed during treatment with DARZALEX FASPRO. Refer 
to lenalidomide, thalidomide or pomalidomide prescribing information for 
additional information.
Data
Animal Data
No systemic exposure of hyaluronidase was detected in monkeys given  
22,000 U/kg subcutaneously (12 times higher than the human dose) and 
there were no effects on post-natal development through sexual maturity in 
offspring of mice treated daily during lactation with 990,000 U/kg hyaluronidase 
subcutaneously, which is 134 times higher than the human doses.
Females and Males of Reproductive Potential
DARZALEX FASPRO can cause fetal harm when administered to a pregnant 
woman [see Use in Specific Populations].
Pregnancy Testing
With the combination of DARZALEX FASPRO with lenalidomide, thalidomide or 
pomalidomide, refer to the lenalidomide, thalidomide or pomalidomide labeling 
for pregnancy testing requirements prior to initiating treatment in females of 
reproductive potential.
Contraception
Advise females of reproductive potential to use effective contraception during 
treatment with DARZALEX FASPRO and for 3 months after the last dose. 
Additionally, refer to the lenalidomide, thalidomide or pomalidomide labeling 
for additional recommendations for contraception.
Pediatric Use
Safety and effectiveness of DARZALEX FASPRO in pediatric patients have 
not been established.
Geriatric Use
Of the 291 patients who received DARZALEX FASPRO as monotherapy for 
relapsed and refractory multiple myeloma, 37% were 65 to <75 years of age, and 
19% were 75 years of age or older. No overall differences in effectiveness of 
DARZALEX FASPRO have been observed between patients ≥65 years of age and 
younger patients. Adverse reactions that occurred at a higher frequency (≥5% 
difference) in patients ≥65 years of age included upper respiratory tract infection, 
urinary tract infection, dizziness, cough, dyspnea, diarrhea, nausea, fatigue, and 
peripheral edema. Serious adverse reactions that occurred at a higher frequency 
(≥2% difference) in patients ≥65 years of age included pneumonia.
Of the 214 patients who received DARZALEX FASPRO as combination therapy 
with pomalidomide and dexamethasone or DARZALEX FASPRO as combination 
therapy with lenalidomide and low-dose dexamethasone for relapsed and 
refractory multiple myeloma, 43% were 65 to <75 years of age, and 18% were 

75 years of age or older. No overall differences in effectiveness were observed 
between patients ≥65 years (n=131) and <65 years (n=85). Adverse reactions 
occurring at a higher frequency (≥5% difference) in patients ≥65 years of age 
included fatigue, pyrexia, peripheral edema, urinary tract infection, diarrhea, 
constipation, vomiting, dyspnea, cough, and hyperglycemia. Serious adverse 
reactions occurring at a higher frequency (≥2% difference) in patients  
≥65 years of age included neutropenia, thrombocytopenia, diarrhea, anemia, 
COVID-19, ischemic colitis, deep vein thrombosis, general physical health 
deterioration, pulmonary embolism, and urinary tract infection.
Of the 193 patients who received DARZALEX FASPRO as part of a combination 
therapy for light chain (AL) amyloidosis, 35% were 65 to <75 years of age, and 
10% were 75 years of age or older. Clinical studies of DARZALEX FASPRO as 
part of a combination therapy for patients with light chain (AL) amyloidosis 
did not include sufficient numbers of patients aged 65 and older to determine 
whether effectiveness differs from that of younger patients. Adverse reactions 
that occurred at a higher frequency in patients ≥65 years of age were 
peripheral edema, asthenia, pneumonia and hypotension.
No clinically meaningful differences in the pharmacokinetics of daratumumab 
were observed in geriatric patients compared to younger adult patients [see 
Clinical Pharmacology (12.3) in Full Prescribing Information].
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PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Hypersensitivity and Other Administration Reactions
Advise patients to seek immediate medical attention for any of the following 
signs and symptoms of systemic administration-related reactions: itchy, runny 
or blocked nose; chills, nausea, throat irritation, cough, headache, shortness of 
breath or difficulty breathing, and blurred vision [see Warnings and Precautions].

Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis
Advise patients to immediately contact their healthcare provider if they have 
signs or symptoms of cardiac adverse reactions [see Warnings and Precautions].
Neutropenia
Advise patients to contact their healthcare provider if they have a fever [see 
Warnings and Precautions].
Thrombocytopenia
Advise patients to contact their healthcare provider if they have bruising or 
bleeding [see Warnings and Precautions].
Embryo-Fetal Toxicity
Advise pregnant women of the potential hazard to a fetus. Advise females of 
reproductive potential to inform their healthcare provider of a known or suspected 
pregnancy [see Warnings and Precautions, Use in Specific Populations].
Advise females of reproductive potential to avoid becoming pregnant during 
treatment with DARZALEX FASPRO and for 3 months after the last dose [see 
Use in Specific Populations].
Advise patients that lenalidomide, thalidomide and pomalidomide have the 
potential to cause fetal harm and have specific requirements regarding 
contraception, pregnancy testing, blood and sperm donation, and transmission 
in sperm. Lenalidomide, thalidomide and pomalidomide are only available 
through a REMS program [see Use in Specific Populations].
Interference with Laboratory Tests
Advise patients to inform their healthcare provider, including personnel at 
blood transfusion centers, that they are taking DARZALEX FASPRO, in the 
event of a planned transfusion [see Warnings and Precautions].
Advise patients that DARZALEX FASPRO can affect the results of some tests 
used to determine complete response in some patients and additional tests 
may be needed to evaluate response [see Warnings and Precautions].
Hepatitis B Virus (HBV) Reactivation
Advise patients to inform healthcare providers if they have ever had or might 
have a hepatitis B infection and that DARZALEX FASPRO could cause hepatitis 
B virus to become active again [see Adverse Reactions].
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BILBEISI: If there was a low amount of tumor burden—
say, for example, the patient had low amounts of bone 
metastases and that was it—I probably would have just 
done ADT alone.

TEJWANI: But this patient did have liver lesions. 

BILBEISI: I know, but you asked how my choice would 
differ if there was less tumor burden. If it had been some-
thing else like [only] a bone metastasis, I probably would 
have chosen ADT alone, but I chose ADT with enzalu-
tamide [Xtandi] for this patient.

TEJWANI: Sure. I have used ADT alone in older patient 
populations because of their comorbid conditions or the 
age factor. I have an 82-year-old who has multiple comor-
bidities and he said, “If my PSAs are good, I do not want 
to go on the combination.” But the combination is recom-
mended by the NCCN [National Comprehensive Cancer 
Network] guidelines.1 So for few bone metastases, age 
factor, and comorbid conditions, ADT alone could be an 
answer for those individuals. 

BLOOM: Yes, this patient only wanted to take oral 
therapy. That pretty much excludes docetaxel [Taxotere] 
from consideration, so I picked ADT and enzalutamide 
as probably the most effective oral combination in 
this gentleman. 

TEJWANI: Dr Bloom, do you differentiate when to choose 
abiraterone [Zytiga] vs enzalutamide?

BLOOM: No. My impression is there are no head-to- 
head [comparisons]. 

TEJWANI: Yes, that is true. But let us say you have a patient 
with diabetes. 

BLOOM: My impression is that enzalutamide is a little bit 
stronger but has a little more toxicity. So in people who 
are robust, I tend to use it. In patients who are slightly 
less robust, I tend to use abiraterone. But that’s as good 
as I can tell you, because I don’t know that I’m right. 

TEJWANI: I agree with you, mostly. I do differentiate. 
So say if you have a brittle patient with diabetes who’s 
already on insulin or multiple diabetic medications, then 
you must monitor hypokalemia and hypotension more 
closely, so for patients like that, I prefer to go with enzalu-
tamide. Of course, you must do the exclusion to make 
sure they have not had any seizure disorder, they have 
not had any automobile accident with brain trauma, or 

any stroke, and things like that. I do agree with you, my 
first go-to is enzalutamide. It’s easy to take. There’s not 
too much monitoring involved with enzalutamide. 

BLOOM: But there’s a little more dysphoria associ-
ated with that. 

HASSAN: I agree with the ADT plus enzalutamide. The 
only thing I would add is bisphosphonates, and I don’t 
know how bad this patient has bone disease in terms of 
pain management and if they would benefit from pallia-
tive radiation if needed.

TEJWANI: If I may say, this is a patient with castration-
sensitive prostate cancer [CSPC]. If a patient has osteo-
porosis, only then do we offer bisphosphonates. It is only 
approved in castration-resistant prostate cancer [CRPC]. 

Do you use PSA level to guide the treatment selection?

DISCUSSION QUESTION

JASTI: I do not specifically go by the PSA level. I look 
at the PSA velocity, but I also look at the Gleason score 
and the volume of the disease in deciding whether to 
use dual therapy. 

TEJWANI: I agree with you because I also don’t go with the 
PSA level. We have had patients with 1000 ng/mL or more 
of PSA but bone-only disease, no liver involvement. Lung 
involvement is rare, but we don’t go by the PSA. 

KHAN: In terms of PSA, obviously it does not guide treat-
ment selection. However, if there is large-volume disease 
with a high PSA level and shortened time from the diag-
nosis to the development of metastatic disease, I think 
those are all real clinical concerns in terms of how quickly 
this disease may respond and eventually may progress as 
well. I think it is just to guide us with the history or the 
course of the disease. I think that way it is helpful, but to 
be honest, it is not of any help for deciding what treat-
ment option to use. 

TEJWANI: Right. The doubling time you are referring to 
is more for CRPC biochemical recurrence. [Based on the 
ARAMIS [NCT02200614] and PROSPER [NCT02003924] 
trials, the FDA approved] darolutamide [Nubeqa] and 
enzalutamide, respectively.2,3 

The doubling time does matter, but in the setting of 
stage IV CSPC, I think I personally will not just lean on the 
PSA level, but I will lean more toward volume of cancer 

continued from page 55
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like visceral involvement. Even if there are 1 or 2 bone 
lesions, that qualifies for high volume. Now, this patient 
who was discussed did not want to go on chemotherapy. 
But there are patients who do. 

I have recently had a new patient with liver lesions 
and very few bone lesions. He’s a priest, and he said, 
“How long will I have to be on the hormonal agents?” I 
said, “At least 2 to 3 years,” so he chose chemotherapy 
and he qualified for high-volume disease, so he started 
docetaxel last week. I think it depends on the patient’s 
preference as well, and a lot of men are not keen to go 
on chemotherapy. 

KHAN: Certainly, in a case like this, if there was no prefer-
ence for oral chemotherapy, I would have gone straight to 
docetaxel because of the high volume of disease.  

• How do you decide between the treatment options? 
• What factors influence your treatment selection?

DISCUSSION QUESTIONS

TEJWANI: There are treatment-related factors with the 
different drugs we have talked about, then disease-
related factors and patient-related factors. In patient-
related factors, we have age, frailty, comorbid conditions, 
family, and social history. Anticipated [adherence] is very 
important, and convenience. With the oral drugs, we want 
[an adherent] patient. The disease-related factors have to 
do with the volume of disease or the tumor burden, PSA 
level, Gleason score, site of disease involvement, symp-
toms, and molecular test results. 

The treatment-related factors are the efficacy data. 
I think Dr Bloom mentioned that there are no head-to-
head comparisons between docetaxel, enzalutamide, and 
abiraterone. These are all based on the trials, but there 
are no direct trials comparing these to determine which 
one is a better option. The toxicity data also play a part 
in choosing which option you go with—availability, cost, 
and logistics, too. As you know, most of these prostate 
cancer drugs are quite expensive, anywhere between 
$10,000 and $15,000 a month, and the co-pay costs are 
high, too, so there is financial toxicity. Also, comedica-
tions and drug interactions count. Does anyone use these 
criteria to select?

LIU: I think you touched on most of them. There are 
no head-to-head comparison studies, so it depends on 
comfort level of each physician and the AE-related issues. 
Regarding the tumor burden, I agree tumor burden is 
probably one of the most important selection criteria 

up front. For the PSA level I agree with everybody else. I 
don’t use that as a selection criterion because it can be 
misleading. Some patients have a huge burden of disease, 
but their PSAs are quite low. 

TEJWANI: Absolutely. How about the molecular test results?

LIU: In this setting, probably not too much. Maybe later it will 
have an effect, but this is the first-line treatment for hormone-
sensitive disease. 

TEJWANI: I agree with that. 

• During clinical decision-making, how and when do 
you consider patient-reported outcome data, patient 
preferences, and patient goals of therapy? 

• How do you balance therapeutic intensity and quality 
of life (QOL)? 

DISCUSSION QUESTIONS

TEJWANI: Of course, they mentioned in our patient’s history 
that he preferred no chemotherapy and wanted oral agents. 

MCGRATH: For me, if they don’t want chemotherapy, then 
it’s just a question of which oral therapy to use. I decide 
myself between the 3 which I think is going to be better for 
them. But of course, I first discuss about just the ADT alone, 
oral, or IV [intravenous], just to see where they fall at in that 
category, but for the orals, I don’t leave it up to them. 

TEJWANI: Say before you walk in the consult room, you 
had in mind this patient has liver metastasis and you 
were going to offer the docetaxel. When you start the 
conversation with the patient, do you talk them into 
chemotherapy because of liver metastasis? How do you 
approach the conversation?

MCGRATH: They usually know if they’re totally against IV 
to begin with, so that conversation is short. It’s not too 
often that we have a prolonged conversation about that 
because the majority of patients don’t want IV chemo-
therapy, especially once they know there’s an oral one. 
They [say,] “Maybe later, but right now I just want the orals,” 
so it’s a short-lived discussion. 

TEJWANI: Do you go into conversation about the longevity 
of oral drugs vs IV treatments?

MCGRATH: Yes, that used to sway me quite a bit, but it 
doesn’t seem to sway the patients. 
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TEJWANI: You’re totally right. Dr Patel, any thoughts on this? 

PATEL: We’ve already reviewed that age and performance 
status are highly important for these patients regardless 
of what treatments you’re going to recommend. Then, 
of course, I am looking at the tumor burden. If there’s 
a lot of tumor burden, then I’m leaning toward chemo-
therapy. However, I do use the NCCN guidelines heavily, 
especially for my younger patients, so I let them see it 
and then we talk briefly about the AEs. For me, if there is 
a lot of seizure history or neurologic history, I stay away 
from enzalutamide but fall on abiraterone. I don’t see a 
huge difference except for that. Most of the AEs I find 
are very similar. But yes, performance status and age are 
what I highly consider. It is still a 1-hour consult, so we 
go over all the AEs. 

TEJWANI: How much do you weigh in on the 
patient’s preferences?

PATEL: Quite a bit because insurance is always high on 
their minds. As you noted, they are very expensive drugs. 
Docetaxel is 6 cycles, and they can manage this because 
most of it gets paid [by insurance] and it is not long term, 
so I lean toward chemotherapy for high tumor burden, but 
again, ultimately, it’s the patient’s choice.

SHEQWARA: We’re getting more and more data collection 
and we’re focusing more on what patients want, how they 
feel, and what their QOL is. I would consider patient-reported 
outcome data as a significant decision-making point, as well 
as the patient preferences, quite a bit. Goals of therapy I 
think, as all my colleagues have mentioned, are about how 
to pick between the 2 oral hormonal therapies and when to 
pick chemotherapy and kind of to tailor therapy based on 
all these factors that were mentioned. So quite a bit, we do 
involve these points in decision-making.

TEJWANI: I’m sure in other institutions, you all get patients 
who recurred and have metastatic disease and the urol-
ogist started them either on bicalutamide [Casodex] or 
leuprolide [Lupron]. Then they arrange for the medical 
oncology consult. How do you counsel patients that we 
need something more besides the ADT?

BALLOUZ: If the patient has extensive disease, I’m going 
to talk to him about more aggressive treatments. 

TEJWANI: So how do you have the conversation 
with the patient?

BALLOUZ: I present the data and what my experience is 
and what I know about the natural history of the disease 
and what the benefit is of each approach. Then I tell them 
what I recommend. I usually make the final decision. I tell 
them that if we do this, probably their outcome will be 
better. I touch on the other options, but I decide because 
patients don’t know. It’s not fair to ask them what they 
think. I must make the decision, so I just tell them what 
I think is the best for them and I do it.

TEJWANI: In your practice, can you sway them? I have 
maybe 80% who I’m able to say we need something 
more and they will agree, but 20% will still give resis-
tance. Why do I have to do this? You showed me the data, 
but I want to see the PSA levels. Do you get into those 
kinds of problems? 

• How do you counsel patient like this about next steps 
and options at this point? 

• In your experience, what are patients’ perceptions/
preferences about their options? 

DISCUSSION QUESTIONS

The phase 3 TITAN trial (NCT02489318) randomized 1052 patients with CSPC with distant 
metastases 1:1 to receive either ADT plus apalutamide or ADT plus placebo.4 At a median of  
44 months follow-up, median OS was not reached for apalutamide vs 52.2 months with placebo, 
with a 35% reduction of death (HR, 0.65; 95% CI, 0.53-0.79, P < .0001). OS benefit was observed 
even despite crossover of 208 patients (39.5%) in the placebo group who later received 
apalutamide. The median treatment duration was 39.3 months for apalutamide, 20.2 months for 
placebo, and 15.4 months with crossover. 

FROM THE DATA



July 2022  | Case-Based Roundtable Meetings Spotlight    69

TUMOR TYPE

BALLOUZ: Yes, I do. Especially in the older patient popu-
lation, I see more resistance. The younger population is 
more agreeable. The older ones say, “Leave us alone, 
we’re good and happy.” I [somewhat] agree. The younger 
ones want everything under the sun because they want 
to feel better and they want to live longer, so it’s easier 
to get those medications to the younger people. 

TEJWANI: Yes, I would agree with that. Older patients 
tend to have more resistance, especially between ages 
78 and 85, in whom we are getting a lot of metastatic 
CSPC. So this kind of discussion is done with them.

The patient received treatment with ADT plus  
apalutamide (Erleada).

DISCUSSION QUESTION
What is your reaction to the updated results from 
the TITAN study of apalutamide and ADT? 

CASE UPDATE

TEJWANI: We want to discuss your perspective on the 
tolerability of apalutamide and ADT vs other combina-
tions. Dr Khan, do you want to comment? 

KHAN: I believe that the TITAN study was a good study 
in terms of progression-free survival [PFS], which [along 
with OS] was a primary end point of the study [From 
The Data4].4,5 

Since enzalutamide is approved in both CSPC and 
CRPC settings, we typically have more experience with 

enzalutamide than with apalutamide. I still feel more 
comfortable using the enzalutamide because of its favor-
able toxicity profile, as well as the data we have for both 
castrate-sensitive and resistant disease. 

BALLOUZ: Of course, the AEs to monitor are completely 
different between the 2. I think we all know how to follow 
those patients, either on docetaxel or other treatment. 
What triggers my changing therapy is usually increased 
PSA, worsening metastatic disease, and more symptoms. 
I think we all do that in our practice. 

TEJWANI: Absolutely. Docetaxel for sure requires much 
more close monitoring. You must see the patient every  
3 weeks, through the 6 cycles, and you monitor for febrile 
neutropenia, ANC, and nail changes, so it is also not [a 
well-tolerated] drug. With enzalutamide, initially I see 
them maybe once a month for 1 or 2 times, and after that, 
I put them on every 3 months. With abiraterone and pred-
nisone, we monitor for the laboratory abnormalities. n
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Beyond Second-line 
Therapy in Gastric Cancer
Daniel Catenacci, MD, discusses the treatment 
options after second-line therapy for patients with 
gastric cancer, highlighting options for patients who 
are PD-L1 positive.

View more at: TargetedOnc.com/link/1868
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Targeted OncologyTM: What are the recommended 
frontline regimens for advanced patients with RCC 
with clear cell histology? 
LEE: The recent update to the NCCN [National Comprehensive 
Cancer Network] guidelines for patients with intermediate-
[risk] and poor-risk disease has multiple regimens that have 
category 1 evidence and are preferred agents. There are  
3 different TKI [tyrosine kinase inhibitor] plus immunotherapy 
[IO] combinations, including axitinib [Inlyta] plus pembroli-
zumab [Keytruda], cabozantinib [Cabometyx] plus nivolumab 
[Opdivo], and lenvatinib [Lenvima] plus pembrolizumab. There 
is also a combination therapy with an anti–CTLA-4 plus anti–
PD-1, which is the combination of ipilimumab [Yervoy] plus 
nivolumab. Cabozantinib alone is considered a preferred 
regimen [for poor or intermediate disease]. However, that’s 
without category 1 evidence, but it was based off the 
CABOSUN trial [NCT01835158].1 

The caveat is that we can’t make head-to-head compar-
isons across trials. There were various first-line phase 3 
studies including CheckMate 214 [NCT02231749], which 
led to the approval of ipilimumab plus nivolumab by demon-
strating an improvement in objective response rate [ORR] 
and overall survival [OS] compared with sunitinib [Sutent].2,3 

The KEYNOTE-426 study [NCT02853331] with axitinib plus 
pembrolizumab vs sunitinib also demonstrated improve-
ments in ORR, PFS [progression-free survival], and OS.4 

In the CheckMate 9ER trial [NCT03141177], cabozantinib 

plus nivolumab demonstrated an improvement over suni-
tinib based off improved ORR, PFS, and OS.5 The CLEAR 
study [NCT02811861], which compared lenvatinib plus 
pembrolizumab vs sunitinib, again demonstrated improved 
ORR, PFS, and OS.6

At the 12-month landmark analyses, all of them showed 
improved OS ranging between 83% and 90% of patients being 
alive at 12 months.2-6 At the 24-month landmark survival, 
about 70% of patients were still alive, and it ranged to as 
high as 79%. The regimens are very reasonable choices that 
we would consider for first-line therapy for patients with 
intermediate[-risk] and poor-risk disease. 

The FDA approved the 2 newest TKI plus IO regimens, 
with cabozantinib plus nivolumab being approved in January 
2021 and lenvatinib plus pembrolizumab being approved in 
August 2021.7,8 

The patient received pembrolizumab plus lenvatinib 
as part of a clinical trial.

CASE UPDATE

What data led to the approval of lenvatinib 
plus pembrolizumab in the frontline 
advanced RCC setting?
The phase 3 CLEAR study led to the FDA approval of lenva-
tinib plus pembrolizumab. It was a 3-arm study. The key 
eligibility criteria included [patients] with clear cell RCC who 
were treatment naive and had KPS greater than or equal 
to 70%, measurable disease, and adequate organ function. 
The investigators used geographic stratification and MSKCC 
[Memorial Sloan Kettering Cancer Center] risk stratification. 
Patients were randomized to lenvatinib plus pembrolizumab 
at the 20-mg dose, with pembrolizumab 200 mg IV [intrave-
nous] every 3 weeks. The second arm was lenvatinib plus 

Lee Reviews Data for IO/TKI Combinations  
in Advanced Renal Cell Carcinoma

• A Black woman, aged 59 years, was diagnosed with 
clear cell renal cell carcinoma (RCC).

• She underwent left radical nephrectomy in  
December 2019.

• Nine months later, she developed metastatic disease 
to both lungs, mediastinum (35 × 38 mm), and 
retroperitoneal lymph nodes.

• Diagnosis: stage IV RCC, clear cell histology, with 
metastases to lungs and retroperitoneum

• Karnofsky performance status (KPS): 90%
• Hemoglobin, 11.1 g/dL
• Corrected calcium, neutrophils, platelets: within 

normal limits
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everolimus [Afinitor] with lenvatinib at the 18-mg daily dose 
and everolimus at the 5-mg daily dose. The third arm was 
sunitinib at 50 mg on a schedule of 4 weeks on, 2 weeks off.6

The primary end point for which the study was powered 
was PFS by independent radiographic review. The key 
secondary end points included OS, ORR, safety, and qual-
ity of life. Some exploratory end points included duration 
of response [DOR] and biomarker analyses.6 Both lenva-
tinib plus pembrolizumab and lenvatinib plus everolimus 
showed improvements in PFS. Lenvatinib plus pembrolizumab 
demonstrated a hazard ratio [HR] of 0.39 [95% CI, 0.32-0.49;  
P < .001], which was significant. 

The median PFS for lenvatinib plus pembrolizumab was  
23.9 months compared with sunitinib at about 9.2 months, 
which was in line with the historic experience in other  
studies with sunitinib in this setting. Based off this study, 
the PFS favored the 2 combination regimens over sunitinib 
in all the evaluable subgroups including both the MSKCC and 
IMDC [International Metastatic RCC Database Consortium] 
risk stratification.6

The multiple subgroup analyses including age, sex, 
geographic location, risk stratification, performance status, 
number of sites with disease, and PD-L1 staining favored 
lenvatinib plus pembrolizumab over sunitinib. Subsequent 
analyses looked at some subgroups based off sites of disease 
and demonstrated an improvement for patients with bone 
metastases or baseline liver metastases, things that have 
historically been associated with poorer prognosis. There 
was benefit [with lenvatinib plus pembrolizumab] regardless 
of the PD-L1 status, whether they had prior nephrectomy or 
sarcomatoid histology.6

The Kaplan-Meier curves for OS separated early for lenva-
tinib plus pembrolizumab compared with the sunitinib arm 
[HR, 0.66; 95% CI, 0.49-0.88; P = .005], which again was 
significant. At the time of analysis, the median OS for all the 

cohorts was not yet reached. There were further updated 
analyses after a 34-month follow-up. Again, the median OS 
was not yet reached [HR, 0.72; 95% CI, 0.55-0.93].9 It is 
always reassuring to see this. Lenvatinib plus pembrolizumab 
was associated with a 16.1% CR [complete response] rate 
and 55% partial response rate [Table6]. Only about 5.4% of 
patients presented with primary progression of disease. 

The relative risk from a response standpoint was almost 2, 
in terms of whether they had an objective response [compared 
with sunitinib]. The median DOR was longer for lenvatinib plus 
pembrolizumab compared with sunitinib, at 25.8 months vs 
14.6 months. For patients who had a CR, about 80% main-
tained that at 24 months, and about 75% maintained that 
at 36 months.6 

From a toxicity and drug exposure standpoint, there were 
more frequent drug discontinuations in the lenvatinib plus 
pembrolizumab arm, as you may expect from using combination 
therapy. The percentage of patients with any grade of adverse 
events [AEs] leading to discontinuation of the TKI was about 
26% for patients in the lenvatinib plus pembrolizumab [arm] vs  
14% for sunitinib by itself. Discontinuation of the pembrolizumab 
for toxicity was about 28%, and discontinuation of both drugs 
was at 13%. Lenvatinib plus pembrolizumab was associated 
with slightly higher levels of AEs like diarrhea, hypertension, 
and proteinuria.6 

Could you discuss the recommended dosages for 
lenvatinib plus pembrolizumab? 
The recommended FDA-approved dose is 20 mg of lenvatinib 
every day, pembrolizumab 200 mg IV every 3 weeks, up until 
progression of disease, for up to 2 years. After 2 years, the 
lenvatinib is continued as a single agent to either progression 
of disease or toxicity. Lenvatinib comes as a 4-mg or 10-mg 
pill. Per the clinical trial, the dose reduction scheme started at  
20 mg, went down to 14 mg, went down to 10 mg, and then 8 mg. 

TA B L E .  P h a s e  3  C L E A R  Tr i a l :  C o n f i r m e d  O b j e c t i v e  R e s p o n s e  R a t e 6

% (95% CI, %) LENVATINIB + PEMBROLIZUMAB LENVATINIB + EVEROLIMUS SUNITINIB

Overall response rate 71.0 (66.3-75.7) 53.5 (48.3-58.7) 36.1 (31.2-41.1)

Complete response 16.1 9.8 4.2

Partial response 54.9 43.7 31.9

Stable disease 19.2 33.6 38.1

Progressive disease 5.4 7.3 14.0

Unknown or not evaluable 4.5 5.6 11.8

continued on page 77



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

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

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

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

REACH3 Subgroup Analysis: ORR at Week 24 by Baseline Organ Involvement4,g

Overall Response Rates Were Higher With Jaka� 
at Week 24 Regardless of Organs Involved at Baseline vs BAT4
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OR = 2.56
(95% CI: 0.99, 6.67)

OR = 3.18
(95% CI: 1.19, 8.51) OR = 3.52

(95% CI: 0.68, 18.10)

REACH3 
A randomized, open-label, multicenter, phase 3 study of Jaka�  vs BAT in patients with
steroid-refractory cGVHD (N = 329).2,3,h-j The starting dose for Jaka�  was 10 mg BID.
Crossover from BAT to Jaka�  was permitted on or after week 24 if patients progressed, had
a mixed or unchanged response, developed toxicity to BAT, or experienced a cGVHD � are.2 Visit hcp.Jaka� .com to learn more

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

REACH3 Primary Endpoint: ORR at Week 242,d

(OR, 2.99; 95% CI: 1.86, 4.80; P < 0.0001)e

VSVSVS
with Jaka�  

(82/165)49.7%
with BATwith BAT

(42/164)(42/164)(42/164)(42/164)25.625.625.625.625.625.625.625.625.625.625.625.625.625.625.625.625.6%%%%%%%

ORR through Week 243,f
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 In the Jaka� Prescribing Information, ef�cacy was based on ORR through week 24 (cycle 7 day 1)3 

IMPORTANT SAFETY INFORMATION
 Treatment with Jaka�® (ruxolitinib) can cause thrombocytopenia, anemia and

neutropenia, which are each dose-related effects. Perform a pre-treatment complete
blood count (CBC) and monitor CBCs every 2 to 4 weeks until doses are stabilized, and
then as clinically indicated

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

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

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

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

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

 Another JAK-inhibitor has increased the risk of major adverse cardiovascular events
(MACE), including cardiovascular death, myocardial infarction, and stroke (compared to
those treated with tumor TNF blockers) in patients with rheumatoid arthritis, a 
condition
for which Jaka� is not indicated. Consider the bene�ts and risks for the individual
patient prior to initiating or continuing therapy with Jaka� particularly in patients who
are current or past smokers and patients with other cardiovascular risk factors. Patients
should be informed about the symptoms of serious cardiovascular events and the steps
to take if they occur

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

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

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

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

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

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

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

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

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

 Avoid concomitant use with �uconazole doses greater than 200 mg. Dose modi�cations
may be required when administering Jaka� with �uconazole doses of 200 mg or less, or
with strong CYP3A4 inhibitors, or in patients with renal or hepatic impairment. Patients
should be closely monitored and the dose titrated based on safety and ef�cacy

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

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

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

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

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

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

To view the most recent and complete version of the guideline, go online to NCCN.org. NCCN makes no warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or use in any way. 
d  Overall response rate was de�ned as the proportion of patients with complete response or partial response, according to 2014 NIH consensus criteria, at week 24.2

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

f  De�ned as proportion of patients who achieved complete or partial response, according to 2014 NIH response criteria, through week 24 (cycle 7 day 1).3

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

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

NCCN Clinical Practice
Guidelines in Oncology
(NCCN Guidelines®)

Recommend ruxolitinib (Jaka� ) as the ONLY Category 1
treatment for steroid-refractory cGVHDa-c
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g  Patients with >1 affected organ were counted in each organ subgroup. Organ involvement was defined as organ score ≥1 based on the cGVHD staging criteria.4 

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

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

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

REACH3 Subgroup Analysis: ORR at Week 24 by Baseline Organ Involvement4,g

Overall Response Rates Were Higher With Jaka� 
at Week 24 Regardless of Organs Involved at Baseline vs BAT4
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REACH3 
A randomized, open-label, multicenter, phase 3 study of Jaka�  vs BAT in patients with
steroid-refractory cGVHD (N = 329).2,3,h-j The starting dose for Jaka�  was 10 mg BID.
Crossover from BAT to Jaka�  was permitted on or after week 24 if patients progressed, had
a mixed or unchanged response, developed toxicity to BAT, or experienced a cGVHD � are.2 Visit hcp.Jaka� .com to learn more

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

REACH3 Primary Endpoint: ORR at Week 242,d

(OR, 2.99; 95% CI: 1.86, 4.80; P < 0.0001)e
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 In the Jaka� Prescribing Information, ef�cacy was based on ORR through week 24 (cycle 7 day 1)3 

IMPORTANT SAFETY INFORMATION
 Treatment with Jaka�® (ruxolitinib) can cause thrombocytopenia, anemia and

neutropenia, which are each dose-related effects. Perform a pre-treatment complete
blood count (CBC) and monitor CBCs every 2 to 4 weeks until doses are stabilized, and
then as clinically indicated

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

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

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

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

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

 Another JAK-inhibitor has increased the risk of major adverse cardiovascular events
(MACE), including cardiovascular death, myocardial infarction, and stroke (compared to
those treated with tumor TNF blockers) in patients with rheumatoid arthritis, a 
condition
for which Jaka� is not indicated. Consider the bene�ts and risks for the individual
patient prior to initiating or continuing therapy with Jaka� particularly in patients who
are current or past smokers and patients with other cardiovascular risk factors. Patients
should be informed about the symptoms of serious cardiovascular events and the steps
to take if they occur

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

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

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

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

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

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

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

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

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

 Avoid concomitant use with �uconazole doses greater than 200 mg. Dose modi�cations
may be required when administering Jaka� with �uconazole doses of 200 mg or less, or
with strong CYP3A4 inhibitors, or in patients with renal or hepatic impairment. Patients
should be closely monitored and the dose titrated based on safety and ef�cacy

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

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

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

BAT, best available therapy; BID, twice daily; cGVHD, chronic graft-versus-host disease; GI, gastrointestinal;
GVHD, graft-versus-host disease; HSCT, hematopoietic stem cell transplant; NCCN, National Comprehensive
Cancer Network; NIH, National Institutes of Health; OR, odds ratio; ORR, overall response rate; REACH, Ruxolitinib 
in PatiEnts with RefrACtory Graft-Versus-Host Disease After Allogeneic Stem Cell Transplantation. 
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2. Zeiser R, et al. N Engl J Med. 2021;385(3):228-238. 3. Jaka� Prescribing Information. Wilmington, DE: Incyte
Corporation. 4. Zeiser R, et al. [Supplementary appendix]. N Engl J Med. 2021;385(3):228-238.

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

To view the most recent and complete version of the guideline, go online to NCCN.org. NCCN makes no warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or use in any way. 
d  Overall response rate was de�ned as the proportion of patients with complete response or partial response, according to 2014 NIH consensus criteria, at week 24.2

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

f  De�ned as proportion of patients who achieved complete or partial response, according to 2014 NIH response criteria, through week 24 (cycle 7 day 1).3

Timely Diagnosis and Early Intervention Is Critical to Prevent 
Potentially Irreversible Organ Damage in Patients With cGVHD1
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First Sign of Initial Systemic Treatment Failure
in cGVHD Regardless of Organs Involved

NCCN Clinical Practice
Guidelines in Oncology
(NCCN Guidelines®)

Recommend ruxolitinib (Jaka� ) as the ONLY Category 1
treatment for steroid-refractory cGVHDa-c
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You certainly can go down a little bit more than 10 mg if 
necessary. That would be perfectly OK, just like in the clin-
ical trial.10 The typical way that we’d manage is to hold the 
drug, reduce, and then discontinue lenvatinib as necessary. 
For pembrolizumab, the plan is to either hold or discontinue. 
There’s not really a dose reduction that can be done for it.11

What data led to the approval of nivolumab plus 
cabozantinib in the frontline advanced RCC setting?
Cabozantinib plus nivolumab was studied for the first-
line space in the CheckMate 9ER study. The key inclusion 
criteria included patients with untreated or advanced RCC 
with a clear-cell component and any IMDC risk. Patients 
were randomized to 200 mg of IV nivolumab every 2 weeks 
and 40 mg of oral cabozantinib daily, or 50 mg of oral suni-
tinib using the schedule of 4 weeks on and 2 weeks off. In 
combination with nivolumab, cabozantinib was given at the  
40-mg dose, as opposed to the monotherapy dose of 60 mg.5

This study met its primary end point, showing an improve-
ment in PFS. The median PFS for cabozantinib plus nivolumab 
was 16.6 months compared with sunitinib, which was  
8.3 months [HR, 0.51; 95% CI, 0.41-0.64; P < .0001].5 There 
was a 33-month updated follow-up for this protocol, which, 
again, showed a very similar median PFS of 16.6 months vs  
8.3 months [HR, 0.56; 95% CI, 0.46-0.68].12 Cabozantinib 
plus nivolumab demonstrated superiority to sunitinib, regard-
less of geographic region, IMDC prognostic risk stratification, 
PD-L1 status, age, sex, KPS, whether there were bone metas-
tases, and whether a nephrectomy was done prior.5 

The Kaplan-Meier curves for OS separated very early, 
at [approximately] 1.5 months. At 24 months, 70.3% of 
the patients on cabozantinib plus nivolumab were alive 
compared with 60% of patients in the sunitinib arm [HR, 0.70;  
95% CI, 0.55-0.90].12

The percentage of patients who had significant shrinkage 
of their disease in objective response was 56% on cabozan-
tinib plus nivolumab and 27% on sunitinib, with a CR rate of 
8% compared with 4.6% on sunitinib. Again, very few patients 
had primary progression of disease, at 5.6% for cabozantinib 
plus nivolumab vs 13.7% on sunitinib. 

The median time to response was also rapid, so at  
2.8 months they saw an objective response, so that was 
at the first scan. The median DOR for cabozantinib plus 
nivolumab was 20.2 months.5 These numbers certainly 
held up at the longer follow-up at 33 months. There was an 
increase in the CR rate for the cabozantinib plus nivolumab 
at 12.4% compared with 8% at the earlier cutoff.12 

How did cabozantinib and nivolumab perform in 
terms of safety and tolerability?
The median duration of therapy for cabozantinib plus 
nivolumab was about 14 months, and sunitinib was  

9.2 months. About half of the patients ultimately discon-
tinued the drug. However, more than half of the patients 
who discontinued the drugs did so because of progression 
of disease. Patients discontinuing due to toxicities for cabo-
zantinib plus nivolumab made up about 15%. It was only 
about 5.6% [who discontinued] nivolumab alone and 6.6% 
for cabozantinib alone, and about 3.1% of patients had to 
discontinue both.5,12 

From a drug tolerability standpoint, cabozantinib 
plus nivolumab was in general comparable to suni-
tinib. However, there were slightly more levels of grade 
3 diarrhea. There was more evidence of AST [aspartate 
aminotransferase] and ALT [alanine aminotransferase] 
increases on cabozantinib plus nivolumab, but AEs like 
hypothyroidism, fatigue, nausea, mucositis, and stomati-
tis [as well as] decreased appetite were all comparable to 
what was seen with sunitinib.5  n
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Targeted OncologyTM: What is this patient’s risk of 
developing acute GVHD (aGVHD)? What are other 
risk factors for aGVHD? 
SAFAH: [For this patient, risk factors include] sex 
mismatch [and] the source and dosing of stem cells that 
are being infused. Risk factors that we look at to eval-
uate risk for GVHD in general can be divided into donor- 
recipient factors, stem cell factors, and transplant factors. 

[The donor-recipient factors that increase risk of GVHD 
are] HLA [human leukocyte antigen] mismatch vs a 
matched donor, unrelated vs related donor, sex mismatch-
ing, multiparity of the donor vs nulliparity, older age of 
donor vs younger age. ABO blood type mismatch, CMV 
positivity of the donor—and I would say of the recipient 
too—and cytokine gene polymorphism, which outside of 
HLA typing also adds to the risk of GVHD, play a role in 
identifying patients who are at a higher risk for GVHD. 

For stem cell factors, peripheral blood source has a 
higher risk than bone marrow source, which has more 
risk than cord blood source, especially when it comes 
to chronic GVHD. For the composition of the graft, a 
higher CD34 count has a higher risk than a lower one.…
For transplantation factors, myeloablation can lead to 
more aGVHD followed by chronic GVHD compared with 
reduced-intensity regimens. 

Are there preferences for grading or staging 
systems of aGVHD? 
After diagnosing acute GVHD, we must do the staging and 
grading. From what has been reported in the clinical trials, 
we are still looking at ways to standardize staging and 

grading. It is different among different clinical trials. The 
one that is currently used and still considered as the stan-
dard way of staging and grading GVHD is the Glucksberg 
staging system. However, there [needs to be] some form 
of unifying that staging and grading system so that we 
can understand the data being presented in clinical trials 
and report the GVHD that we are witnessing with different 
treatment for data research. 

Right now, MAGIC [Mount Sinai Acute GVHD International 
Consortium] guidelines [are] being used to improve  
usability of the data being collected as well as presented. 
[The guidelines stage] GVHD according to organ involve-
ment. For instance, with respect to skin [BSA involvement] 
of less than 25%, 25% to 50%, or greater than 50%, and if 
there is generalized erythema, it would be stage 4. 

For liver, staging is according to bilirubin; upper GI [gastro-
intestinal] is based on nausea, vomiting, and anorexia; and 
lower GI depends on the number of bowel movements and 
the volume of the diarrhea per day. It is stage 4 if there 
is severe abdominal pain with or without ileus, or bloody 
stools. Depending on those stages we grade the disease, 
and we go from grade 1 to grade 4. Usually grade 1 and 
grade 2A are considered low-risk, [whereas] 2B to 4 are 
considered high risk.1

We combine the MAGIC risk certification with the 
Minnesota scoring system, and we come up with what 
we call the acute GVHD risk stratification. So it is not only 
staging and grading, but also risk stratification. By allocat-
ing patients according to their risk, we can determine  

Safah Explores Risk Factors and Poststeroid Treatment 
for GVHD

• A 48-year-old man underwent a myeloablative 
conditioning regimen and peripheral blood stem 
cell–matched hematopoietic cell transplantation from 
an unrelated donor for acute myeloid leukemia with 

tacrolimus plus methotrexate as graft-vs-host disease 
(GVHD) prophylaxis. 

• The donor was a cytomegalovirus (CMV)–seropositive 
50-year-old woman with 3 children. 

CASE

Hana F. Safah, MD 
Professor of Clinical Medicine
Director, Stem Cell Transplantation 
Program 

Director, Leukemia and Lymphoma 
Programs

Tulane University School of Medicine
New Orleans, LA

• Day 22 following transplantation, the patient deve-
loped the following: 

 ◦ Maculopapular rash on his face, upper chest, 
forearms, shoulders, and back, with estimated 
body surface area (BSA) involvement of 60% 

 ◦ Watery diarrhea (4 episodes/day for 2 days)

CASE UPDATE

July 2022  | Case-Based Roundtable Meetings Spotlight    79

TUMOR TYPE



80  Case-Based Roundtable Meetings Spotlight

TUMOR TYPEGRAFT-VS-HOST DISEASE

not only their progression but also their response to treat-
ment, which is mainly steroids, and the expectation with 
respect to treatment-related mortality [TRM] as well as 
overall survival [OS]. It is just a combination of the scor-
ing according to whether they have 1 organ involved and 
the stages, or 2-organ involvement. Whenever we have 3 
organs involved, patients usually [have] high-risk disease.2

Risk stratification is usually associated with the depth 
of response to steroids as well as TRM. High-risk GVHD is 
usually associated with lower CR [complete response] to 
steroid therapy and high TRM when compared with stan-
dard-risk GVHD.2

• The patient received prednisone at 2 mg/kg daily 
for 14 days.

• His skin rash was reduced to grade 1 and  
diarrhea resolved.

• Steroid dose was tapered by 10% every 5 to 7 days.

CASE UPDATE 

What is the standard treatment approach for 
patients with aGVHD? 
The standard first-line therapy for aGVHD now is corticoste-
roids, although there are studies that are looking at ways of 
treating with steroid-sparing therapy early on. There have been 
reports of success using sirolimus [Rapamune], for instance, 
in patients with standard-risk disease without GI involvement—
maybe with skin involvement only. There are data now avail-
able showing that it could be treatment in the first-line setting.3 

It doesn’t have to always involve steroids, and we can 
customize treatment according to the risk and the presen-
tation. Now when we look at patients who [don’t improve 
with] steroids and we are looking at what else we can do for 
them, ruxolitinib [Jakafi] is approved for second-line therapy.
The goal of treatment is to improve or stabilize, but it is very 
important to not just stabilize the organ involved, but also 
improve the limitation of long-term treatment-related toxicity,  
especially when we are using steroids because we know 
that steroids are toxic. A lot of steroid adverse effects [AEs] 
involved are Cushing syndrome, diabetes, cataracts, avas-
cular necrosis, osteoporosis, and myopathy, especially with 
long-term treatment. 

My main concern with aGVHD, especially when it starts 
early, is prolonged hospitalization. Improvement in the 
functional capacity or quality of life is very important. We 
need those patients to respond to treatment because their 
response, especially when we assess them at 6 months, will 
indicate which of those patients [will] be alive and doing well 
at not only 12 months but also at 2 years.

How do you determine whether a patient is steroid 
refractory or steroid dependent? 
Steroid refractoriness is when there is a progression of aGVHD 
within 3 to 5 days of therapy when we use 2 mg/kg/day of 
prednisone or more, failure to improve within 5 to 7 days of 
treatment initiation, or incomplete response after more than 
28 days of immunosuppressive treatment, including steroids.4 

Steroid dependence usually occurs in 31% of the cases. 
It is the inability to taper prednisone below 2 mg/kg/day, 
or recurrence of GVHD during steroid taper. Steroid intoler-
ance is an emergence of unacceptable toxicity due to the 
use of steroids, [such as] if you have a patient on steroids 
and the glucose is uncontrolled and you cannot use steroids 
anymore.4 Definitions can vary from one person to the other, 
but, in general, these are what we use. 

What are suggested second-line therapies for steroid 
refractory GVHD? 
The NCCN [National Comprehensive Cancer Network] guide-
lines don’t tell us what their preferred treatment agent is 
because the data are not showing that one is better than the 
other. First, there is no comparison, and then the effect 
on certain end points across studies did not vary, espe-
cially when we look at OS or response rate. However, out 
of those available, ruxolitinib has a category 1 recommen-
dation. It is very important to enroll patients in clinical 
trials if available. But, otherwise, there are about 8 other 
drugs that we can use as second-line therapy according 
to clinical presentation or the underlying comorbidities 
that the patient [has].5

What data support the importance of ruxolitinib as 
second-line GVHD treatment? 
Ruxolitinib, by inhibiting JAK1 and JAK2, inhibits STAT1 
and STAT3 signaling by the dendritic cells. This inhibits 
the dendritic cells that function as antigen-presenting 
cells from the activation, differentiation, and prolifera-
tion of T cells to become Th1, Tc1, Th17, and Tc17 cells. 
As a result, you have decrease in inflammatory cytokines 
such as interferon-γ, interleukin-2, TNF-α, interleukin-17, 
and interleukin-22.6 So that’s the theory behind the use 
of JAK [Janus kinase] inhibitors in treatment of aGVHD. 

In vitro studies have shown that JAK inhibitors can 
also affect T-cell migration, proliferation, and activation. 
T-cell migration can play a role in inhibiting the chemo-
kine receptors on them, and those are very important in 
the early phase of GVHD, with tissue damage and T cells 
migrating to the organ, where most of the time they create 
further damage. So, thinking of that, ruxolitinib becomes 
an attractive treatment for steroid refractoriness. The 
phase 2 REACH1 trial [NCT02953678] enrolled patients 
with steroid-refractory aGVHD. 
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They treated them with 5 mg of ruxolitinib twice daily, 
steroids, plus or minus a calcineurin inhibitor, and evalu-
ated patients at day 28 for the primary end point, which 
was overall response rate [ORR]. They then followed 
patients to the end of treatment and looked at OS. There 
were several other secondary end points, including the 
duration of response [DOR] and nonrelapse mortality 
[NRM], but also the incidence of chronic GVHD after-
ward, which is not to be associated with the incidence of 
aGVHD or the outcome of aGVHD treatment.7 

The ORR at day 28 was 54.9%, and the best ORR at any 
time during treatment was 73.2%. ...Again, when we look 
at different trials it is very important to evaluate what they 
mean by ORR. Is it any response during the 28 days? In 
this study, they looked at both, so 54.9% at day 28 and 
73.2% at any time. The median time to response was  
7 days. Median DOR after more than 6 months' follow-up 
was 345 days; 49.3% deaths had causes other than malig-
nancy relapse, most being infections. NRM at 6 months 
was 44.4%, and median OS for day 28 responders was not 
reached, which is very important, especially in patients 
with GVHD post transplant.8

REACH1 led to the phase 3 randomized REACH2 study 
[NCT02913261], where investigators randomly assigned 
patients again with steroid-refractory aGVHD. Patients 
received ruxolitinib at 10 mg twice daily with the contin-
uation of steroids, plus or minus a calcineurin inhibitor 
vs the best available therapy [BAT] based on the treating 
physician or institution decision. 

They followed all patients and at day 28 checked ORR, 
which again was the primary end point. They allowed 
patients to cross over from BAT if they had no response 
or worsening of their GVHD. Patients then continued the 
ruxolitinib, which was given at 10 mg twice daily with 
steroids, plus or minus a calcineurin inhibitor, and they 
assessed at week 24, which was approximately the end of 
treatment. The secondary end points looked at DOR, OS, 
failure-free survival, and mortality rate, as well as others. 
The BAT included ATG [antithymocyte globulin], ECP 

[extracorporeal photopheresis], methotrexate [Trexall], 
and basically whatever we used for patients in the past 
before ruxolitinib was available as second-line therapy.7 

The ORR at day 28 was 62% in the ruxolitinib arm 
compared with 39% in the control arm with an odds ratio [OR] 
of 2.64 [95% CI, 1.65-4.22; P < .001 (Table9)]. The DOR at day 
56 is again very important because you want to make sure 
that those who responded are not going to lose response. So 
the DOR  was 40% with ruxolitinib compared with 22% with the 
control arm [OR, 2.38; 95% CI, 1.43-3.94; P < .001]. 

The ruxolitinib was still better on day 28 and day 56 
compared with the control arm.9 The best response was 
seen in grade 2 GVHD followed by grade 3 and 4 for ruxoli-
tinib compared with BAT. The loss of response was less with 
ruxolitinib compared with the control arm. At 6 months it was 
[approximately] 10% for ruxolitinib and [39% for the control 
arm], and at 12 months it was, again, close to 10% but much 
better than the control arm.9 

The shift in organ staging from baseline to day 28 looked 
at the skin and lower GI. There was more improvement, or 
downstaging with the skin and lower GI on the ruxolitinib arm, 
compared with BAT. I would say for liver, lung, or upper GI, 
there were more similarities between the 2 arms. The median 
failure-free survival was 5.5 months with the ruxolitinib arm 
compared with 1 month with the control arm [HR, 0.46;  
95% CI, 0.35-0.60].8 Remember that the patients were 
allowed to cross over from BAT to receive ruxolitinib.

For the safety data, which are important especially post 
stem-cell transplant, ruxolitinib had more thrombocytope-
nia, as we expected, compared with the control arm. Anemia 
was similar in both arms, maybe just a touch of increase in 
anemia for ruxolitinib. There was some increase in the risk 
of reactivation of CMV, at 26% for ruxolitinib compared with 
21% for the control arm. However, when we look at other 
AEs, other than decrease in platelet count and maybe some 
neutropenia, the rest of them were like what was seen in 
the control arm.9  n 
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RUXOLITINIB BEST AVAILABLE THERAPY ODDS RATIO (95% CI)

All patients (CR/PR, %) 34.4/27.9 (n = 154) 19.4/20.0 (n = 155) 2.64 (1.65-4.22)

Grade 2 GVHD (CR/PR, %) 50.9/24.5 (n = 53) 26.4/24.5 (n = 53) 2.96 (1.30-6.76)

Grade 3 GVHD (CR/PR, %) 28.2/28.2 (n = 71) 16.7/20.8 (n = 72) 2.15 (1.10-4.20)

Grade 4 GVHD (CR/PR, %) 20.0/33.3 (n = 30) 13.3/10.0 (n = 30) 3.76 (1.24-11.38)

CR, complete response; GVHD, graft-vs-host disease; PR, partial response.
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higher infections occurred in 10% of patients, with fatal infections occurring in 2%. The most frequent Grade ≥3 infections 
included sepsis and pneumonia. 
Monitor for any new or worsening signs or symptoms consistent with infection. For Grade 3 or 4 infection, withhold 
ZYNLONTA until infection has resolved.
Cutaneous Reactions
Serious cutaneous reactions occurred in patients treated with ZYNLONTA. Grade 3 cutaneous reactions occurred in  
4% and included photosensitivity reaction, rash (including exfoliative and maculo-papular), and erythema. 
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Cutaneous Reactions (continued)
Monitor patients for new or worsening cutaneous reactions, including photosensitivity reactions. Withhold ZYNLONTA for 
severe (Grade 3) cutaneous reactions until resolution. Advise patients to minimize or avoid exposure to direct natural or 
artificial sunlight including exposure through glass windows. Instruct patients to protect skin from exposure to sunlight by 
wearing sun-protective clothing and/or the use of sunscreen products. If a skin reaction or rash develops, dermatologic 
consultation should be considered.
Embryo-Fetal Toxicity
Based on its mechanism of action, ZYNLONTA can cause embryo-fetal harm when administered to a pregnant woman 
because it contains a genotoxic compound (SG3199) and affects actively dividing cells. 
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use effective 
contraception during treatment with ZYNLONTA and for 9 months after the last dose. Advise male patients with female 
partners of reproductive potential to use effective contraception during treatment with ZYNLONTA and for 6 months after 
the last dose. 
ADVERSE REACTIONS
In a pooled safety population of 215 patients (Phase 1 and LOTIS-2), the most common (>20%) adverse reactions, 
including laboratory abnormalities, were thrombocytopenia, increased gamma-glutamyltransferase, neutropenia, anemia, 
hyperglycemia, transaminase elevation, fatigue, hypoalbuminemia, rash, edema, nausea, and musculoskeletal pain.
In LOTIS-2, serious adverse reactions occurred in 28% of patients receiving ZYNLONTA. The most common serious adverse 
reactions that occurred in ≥2% receiving ZYNLONTA were febrile neutropenia, pneumonia, edema, pleural effusion, and 
sepsis. Fatal adverse reactions occurred in 1%, due to infection.
Permanent treatment discontinuation due to an adverse reaction of ZYNLONTA occurred in 19% of patients. Adverse reactions 
resulting in permanent discontinuation of ZYNLONTA in ≥2% were gamma-glutamyltransferase increased, edema, and effusion.
Dose reductions due to an adverse reaction of ZYNLONTA occurred in 8% of patients. Adverse reactions resulting in dose 
reduction of ZYNLONTA in ≥4% was gamma-glutamyltransferase increased.
Dosage interruptions due to an adverse reaction occurred in 49% of patients receiving ZYNLONTA. Adverse reactions leading 
to interruption of ZYNLONTA in ≥5% were gamma-glutamyltransferase increased, neutropenia, thrombocytopenia, and edema. 
You may report side effects to the FDA at (800) FDA-1088 or www.fda.gov/medwatch.  
You may also report side effects to ADC Therapeutics at 1-855-690-0340.

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

INDICATION AND USAGE  
ZYNLONTA is indicated for the treatment of adult patients with relapsed or refractory large B-cell lymphoma after two or 
more lines of systemic therapy, including diffuse large B-cell lymphoma (DLBCL) not otherwise specified, DLBCL arising 
from low-grade lymphoma, and high-grade B-cell lymphoma.
This indication is approved under accelerated approval based on overall response rate. Continued approval for this  
indication may be contingent upon verification and description of clinical benefit in a confirmatory trial(s).

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Effusion and Edema 
Serious effusion and edema occurred in patients treated with ZYNLONTA. Grade 3 edema occurred in 3% (primarily peripheral 
edema or ascites) and Grade 3 pleural effusion occurred in 3% and Grade 3 or 4 pericardial effusion occurred in 1%.
Monitor patients for new or worsening edema or effusions. Withhold ZYNLONTA for Grade 2 or greater edema or effusion 
until the toxicity resolves. Consider diagnostic imaging in patients who develop symptoms of pleural effusion or pericardial 
effusion, such as new or worsened dyspnea, chest pain, and/or ascites such as swelling in the abdomen and bloating. 
Institute appropriate medical management for edema or effusions.
Myelosuppression
Treatment with ZYNLONTA can cause serious or severe myelosuppression, including neutropenia, thrombocytopenia, and 
anemia. Grade 3 or 4 neutropenia occurred in 32%, thrombocytopenia in 20%, and anemia in 12% of patients. Grade 4 
neutropenia occurred in 21% and thrombocytopenia in 7% of patients. Febrile neutropenia occurred in 3%. 
Monitor complete blood counts throughout treatment. Cytopenias may require interruption, dose reduction, or 
discontinuation of ZYNLONTA. Consider prophylactic granulocyte colony-stimulating factor administration as applicable.
Infections
Fatal and serious infections, including opportunistic infections, occurred in patients treated with ZYNLONTA. Grade 3 or 
higher infections occurred in 10% of patients, with fatal infections occurring in 2%. The most frequent Grade ≥3 infections 
included sepsis and pneumonia. 
Monitor for any new or worsening signs or symptoms consistent with infection. For Grade 3 or 4 infection, withhold 
ZYNLONTA until infection has resolved.
Cutaneous Reactions
Serious cutaneous reactions occurred in patients treated with ZYNLONTA. Grade 3 cutaneous reactions occurred in  
4% and included photosensitivity reaction, rash (including exfoliative and maculo-papular), and erythema. 



INDICATIONS AND USAGE
ZYNLONTA is indicated for the treatment of adult patients with relapsed or  
refractory large B-cell lymphoma after two or more lines of systemic therapy, 
including diffuse large B-cell lymphoma (DLBCL) not otherwise specified, DLBCL 
arising from low-grade lymphoma, and high-grade B-cell lymphoma. This  
indication is approved under accelerated approval based on overall response 
rate. Continued approval for this indication may be contingent upon verification 
and description of clinical benefit in a confirmatory trial(s).

CONTRAINDICATIONS
None

WARNINGS AND PRECAUTIONS
Effusion and Edema. Serious effusion and edema occurred in patients treated 
with ZYNLONTA. Grade 3 edema occurred in 3% (primarily peripheral edema or 
ascites) and Grade 3 pleural effusion occurred in 3% and Grade 3 or 4 pericardial 
effusion occurred in 1%. Monitor patients for new or worsening edema or effusions. 
Withhold ZYNLONTA for Grade 2 or greater edema or effusion until the toxicity 
resolves. Consider diagnostic imaging in patients who develop symptoms of pleural 
effusion or pericardial effusion, such as new or worsened dyspnea, chest pain, and/or 
ascites such as swelling in the abdomen and bloating. Institute appropriate medical 
management for edema or effusions.
Myelosuppression. Treatment with ZYNLONTA can cause serious or severe  
myelosuppression, including neutropenia, thrombocytopenia, and anemia. 
Grade 3 or 4 neutropenia occurred in 32%, thrombocytopenia in 20%, and 
anemia in 12% of patients. Grade 4 neutropenia occurred in 21% and  
thrombocytopenia in 7% of patients. Febrile neutropenia occurred in 3%.  
Monitor complete blood counts throughout treatment. Cytopenias may require 
interruption, dose reduction, or discontinuation of ZYNLONTA. Consider  
prophylactic granulocyte colony-stimulating factor administration as applicable.
Infections. Fatal and serious infections, including opportunistic infections,  
occurred in patients treated with ZYNLONTA. Grade 3 or higher infections 
occurred in 10% of patients, with fatal infections occurring in 2%. The most 
frequent Grade ≥3 infections included sepsis and pneumonia. Monitor for any 
new or worsening signs or symptoms consistent with infection. For Grade 3 or 4 
infection, withhold ZYNLONTA until infection has resolved.
Cutaneous Reactions. Serious cutaneous reactions occurred in patients treated 
with ZYNLONTA. Grade 3 cutaneous reactions occurred in 4% and included 
photosensitivity reaction, rash (including exfoliative and maculo-papular), and 
erythema. Monitor patients for new or worsening cutaneous reactions, including 
photosensitivity reactions. Withhold ZYNLONTA for severe (Grade 3) cutaneous 
reactions until resolution. Advise patients to minimize or avoid exposure to direct 
natural or artificial sunlight including exposure through glass windows. Instruct 
patients to protect skin from exposure to sunlight by wearing sun-protective 
clothing and/or the use of sunscreen products. If a skin reaction or rash develops, 
dermatologic consultation should be considered. 
Embryo-Fetal Toxicity. Based on its mechanism of action, ZYNLONTA can cause 
embryo-fetal harm when administered to a pregnant woman because it contains 
a genotoxic compound (SG3199) and affects actively dividing cells. Advise 
pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential to use effective contraception during treatment with ZYNLONTA and  
for 9 months after the last dose. Advise male patients with female partners of 
reproductive potential to use effective contraception during treatment with 
ZYNLONTA, and for 6 months after the last dose [see Use in Specific Populations 
(8.1, 8.3)]. 

ADVERSE REACTIONS
The following clinically significant adverse reactions are described  
elsewhere in the labeling:
Effusion and Edema
Myelosuppression
Infections
Cutaneous Reactions
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly compared 
to rates in the clinical trials of another drug and may not reflect the rates observed 
in practice. The pooled safety population described in the WARNINGS AND 
PRECAUTIONS reflect exposure to ZYNLONTA as a single agent at an initial dose 
of 0.15 mg/kg in 215 patients with DLBCL in studies ADCT-402-201 (LOTIS-2) and 
ADCT-402-101, which includes 145 patients from LOTIS-2 treated with 0.15 mg/
kg x 2 cycles followed by 0.075 mg/kg for subsequent cycles. Among 215 patients 
who received ZYNLONTA, the median number of cycles was 3 (range 1 to 15) with 
58% receiving three or more cycles and 30% receiving five or more cycles.
In this pooled safety population of 215 patients, the most common (>20%) 
adverse reactions, including laboratory abnormalities, were thrombocytopenia, 

increased gamma-glutamyltransferase, neutropenia, anemia, hyperglycemia, 
transaminase elevation, fatigue, hypoalbuminemia, rash, edema, nausea, and 
musculoskeletal pain.
Relapsed or Refractory Diffuse Large B-Cell Lymphoma 
LOTIS-2. The safety of ZYNLONTA was evaluated in LOTIS-2, an open-label,  
single-arm clinical trial that enrolled 145 patients with relapsed or refractory 
diffuse large B-cell lymphoma (DLBCL), including high-grade B-cell lymphoma, 
after at least two prior systemic therapies [see Clinical Studies (14.1)]. The trial 
required hepatic transaminases, including gamma-glutamyltransferase (GGT), 
≤2.5 times upper limit of normal (ULN), total bilirubin ≤1.5 times ULN, and 
creatinine clearance ≥60 mL/min. Patients received ZYNLONTA 0.15 mg/kg every 
3 weeks for 2 cycles, then 0.075 mg/kg every 3 weeks for subsequent cycles and 
received treatment until progressive disease or unacceptable toxicity. Among the 
145 patients, the median number of cycles received was 3, with 34% receiving  
5 or more cycles. The median age was 66 years (range 23 to 94), 59% were male, 
and 94% had an Eastern Cooperative Oncology Group (ECOG) performance status 
of 0 to 1. Race was reported in 97% of patients; of these patients, 90% were 
White, 3% were Black, and 2% were Asian. 
Serious adverse reactions occurred in 28% of patients receiving ZYNLONTA.  
The most common serious adverse reactions that occurred in ≥2% receiving 
ZYNLONTA were febrile neutropenia, pneumonia, edema, pleural effusion, and 
sepsis. Fatal adverse reactions occurred in 1%, due to infection.
Permanent treatment discontinuation due to an adverse reaction of ZYNLONTA 
occurred in 19% of patients. Adverse reactions resulting in permanent  
discontinuation of ZYNLONTA in ≥2% were gamma-glutamyltransferase 
increased, edema, and effusion.
Dose reductions due to an adverse reaction of ZYNLONTA occurred in 8% of 
patients. Adverse reactions resulting in dose reduction of ZYNLONTA in ≥4% was 
gamma-glutamyltransferase increased.
Dosage interruptions due to an adverse reaction occurred in 49% of patients 
receiving ZYNLONTA. Adverse reactions leading to interruption of ZYNLONTA  
in ≥5% were gamma-glutamyltransferase increased, neutropenia,  
thrombocytopenia, and edema.
Table 1 summarizes the adverse reactions in LOTIS-2.

a No Grade 4 adverse reactions occurred 
b   Fatigue includes fatigue, asthenia, and lethargy
c   Edema includes edema, face edema, generalized edema, peripheral edema, ascites,  
fluid overload, peripheral swelling, swelling, and swelling face

d    Rash includes rash, rash erythematous, rash maculopapular, rash pruritic, rash pustular,  
erythema, generalized erythema, dermatitis, dermatitis acneiform, dermatitis bullous, 
dermatitis exfoliative generalized, and palmar-plantar erythrodysesthesia syndrome

e   Abdominal pain includes abdominal pain, abdominal discomfort, abdominal pain lower, 
and abdominal pain upper 

f   Musculoskeletal pain includes musculoskeletal pain, musculoskeletal chest pain, 
musculoskeletal discomfort, back pain, limb discomfort, myalgia, neck pain, non-cardiac 
chest pain, and pain in extremity

g   Dyspnea includes dyspnea, and dyspnea exertional
h   Upper respiratory tract infection includes upper respiratory tract infection, upper  
respiratory tract congestion, nasopharyngitis, rhinitis, rhinovirus infection, and sinusitis

Clinically relevant adverse reactions in <10% of patients (all grades)  
who received ZYNLONTA included:
• Blood and lymphatic system disorders: Febrile neutropenia (3%)
• Cardiac disorders: Pericardial effusion (3%) 
• Infections: Pneumoniaa (5%), sepsisb (2%) 
• Skin and subcutaneous disorders: Hyperpigmentation (4%) 
• General disorders: Infusion site extravasation (<1%) 
a Pneumonia includes pneumonia and lung infection
b Sepsis includes sepsis, escherichia sepsis, and septic shock

Selected Other Adverse Reactions
•  Inflammatory-related conditions were reported in 3% of patients in LOTIS-2, 

including pericarditis, pneumonitis, pleuritis, and dermatitis. 
Table 2 summarizes the laboratory abnormalities in LOTIS-2. 

a   The denominator used to calculate the rate varied from 143 to 145 based on the number 
of patients with a baseline value and at least one post-treatment value.

b No Grade 4 adverse reactions occurred 

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 in the studies described below with 
the incidence of antibodies to loncastuximab tesirine-lpyl in other studies or to 
other products may be misleading. 
In LOTIS-2, 0 of 134 patients tested positive for antibodies against  
loncastuximab tesirine-lpyl after treatment. The potential effect of anti-drug 
antibodies to ZYNLONTA on pharmacokinetics, efficacy, or safety is unknown. 

USE IN SPECIFIC POPULATIONS 
Pregnancy 
Risk Summary 
Based on its mechanism of action, ZYNLONTA can cause embryo-fetal harm 
when administered to a pregnant woman, because it contains a genotoxic 
compound (SG3199) and affects actively dividing cells. There are no  
available data on the use of ZYNLONTA in pregnant women to evaluate for 
drug-associated risk. No animal reproduction studies were conducted with 
ZYNLONTA. Advise pregnant women of the potential risk to a fetus.
The estimated background risk of major birth defects and miscarriage for the 
indicated population is unknown. All pregnancies have a background risk of 
birth defect, loss, or other adverse outcomes. In the U.S. general population, 
the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2-4% and 15-20%, respectively.
Data
Animal Data
Animal reproductive or developmental toxicity studies were not conducted 
with loncastuximab tesirine-lpyl. The cytotoxic component of ZYNLONTA, 
SG3199, crosslinks DNA, is genotoxic, and is toxic to rapidly dividing cells, 
suggesting it has the potential to cause embryotoxicity and teratogenicity.
Lactation
Risk Summary 
There is no data on the presence of loncastuximab tesirine-lpyl or SG3199  
in human milk, the effects on the breastfed child, or milk production. Because 
of the potential for serious adverse reactions in breastfed children, advise 
women not to breastfeed during treatment with ZYNLONTA and for 3 months 
after the last dose. 
Females and Males of Reproductive Potential 
ZYNLONTA can cause fetal harm when administered to pregnant women. 
Pregnancy Testing 
Pregnancy testing is recommended for females of reproductive potential prior 
to initiating ZYNLONTA. 
Contraception 
Females Advise women of reproductive potential to use effective contraception 
during treatment and for 9 months after the last dose. 
Males Because of the potential for genotoxicity, advise males with female 
partners of reproductive potential to use effective contraception during the 
treatment with ZYNLONTA and for 6 months after the last dose. 
Infertility 
Males Based on the results from animal studies, ZYNLONTA may impair fertility 
in males. The effects were not reversible in male cynomolgus monkeys during 
the 12-week drug-free period.
Pediatric Use 
Safety and effectiveness of ZYNLONTA in pediatric patients have not been 
established. 
Geriatric Use
Of the 145 patients with large B-cell lymphoma who received ZYNLONTA in 
clinical trials, 55% were 65 years of age and older, while 14% were 75 years of 
age and older. No overall differences in safety or effectiveness were observed 
between these patients and younger patients. 
Hepatic Impairment
No dose adjustment is recommended for patients with mild hepatic  
impairment (total bilirubin ≤ upper limit of normal [ULN] and aspartate 
aminotransferase (AST) > ULN or total bilirubin > 1 to 1.5 × ULN and any  
AST). Monitor patients with mild hepatic impairment for potential increased  
incidence of adverse reactions and modify the ZYNLONTA dosage in the event 
of adverse reactions. ZYNLONTA has not been studied in patients with  
moderate or severe hepatic impairment (total bilirubin > 1.5 × ULN and  
any AST).

ZYNLONTATM (loncastuximab tesirine-lpyl) for injection, for intravenous use
The following is a Brief Summary; refer to full Prescribing Information for complete product information.

Table 1: Adverse Reactions (≥10%) in Patients with Relapsed  
or Refractory DLBCL who received ZYNLONTA in LOTIS-2

Adverse Reaction
ZYNLONTA  
(N=145)

All Grades (%) Grades 3 or 4 (%)
General Disorders and Administration Site Conditions

Fatigueb 38 1a

Edemac 28 3a

Skin and Subcutaneous Tissue Disorders

Rashd 30 2a

Pruritus 12 0

Photosensitivity reaction 10 2a

Gastrointestinal Disorders

Nausea 23 0

Diarrhea 17 2a

Abdominal paine 14 3

Vomiting 13 0

Constipation 12 0

Musculoskeletal and Connective Tissue Disorders

Musculoskeletal painf 23 1a

Metabolism and Nutrition Disorders

Decreased appetite 15 0

Respiratory Disorders

Dyspneag 13 1a

Pleural effusion 10 2a

Infection

Upper respiratory tract infectionh 10 <1a

Table 2: Select Laboratory Abnormalities (≥10%) That Worsened from  
Baseline in Patients with Relapsed or Refractory DLBCL Who Received 
ZYNLONTA in LOTIS-2

Laboratory  
Abnormality

ZYNLONTAa

All Grades (%) Grade 3 or 4 (%)
Hematologic
Platelets decreased 58 17

Neutrophils decreased 52 30

Hemoglobin decreased 51 10b

Chemistry
GGT increased 57 21

Glucose increased 48 8

AST increased 41 <1b

Albumin decreased 37 <1b

ALT increased 34 3

TM
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INDICATIONS AND USAGE
ZYNLONTA is indicated for the treatment of adult patients with relapsed or  
refractory large B-cell lymphoma after two or more lines of systemic therapy, 
including diffuse large B-cell lymphoma (DLBCL) not otherwise specified, DLBCL 
arising from low-grade lymphoma, and high-grade B-cell lymphoma. This  
indication is approved under accelerated approval based on overall response 
rate. Continued approval for this indication may be contingent upon verification 
and description of clinical benefit in a confirmatory trial(s).

CONTRAINDICATIONS
None

WARNINGS AND PRECAUTIONS
Effusion and Edema. Serious effusion and edema occurred in patients treated 
with ZYNLONTA. Grade 3 edema occurred in 3% (primarily peripheral edema or 
ascites) and Grade 3 pleural effusion occurred in 3% and Grade 3 or 4 pericardial 
effusion occurred in 1%. Monitor patients for new or worsening edema or effusions. 
Withhold ZYNLONTA for Grade 2 or greater edema or effusion until the toxicity 
resolves. Consider diagnostic imaging in patients who develop symptoms of pleural 
effusion or pericardial effusion, such as new or worsened dyspnea, chest pain, and/or 
ascites such as swelling in the abdomen and bloating. Institute appropriate medical 
management for edema or effusions.
Myelosuppression. Treatment with ZYNLONTA can cause serious or severe  
myelosuppression, including neutropenia, thrombocytopenia, and anemia. 
Grade 3 or 4 neutropenia occurred in 32%, thrombocytopenia in 20%, and 
anemia in 12% of patients. Grade 4 neutropenia occurred in 21% and  
thrombocytopenia in 7% of patients. Febrile neutropenia occurred in 3%.  
Monitor complete blood counts throughout treatment. Cytopenias may require 
interruption, dose reduction, or discontinuation of ZYNLONTA. Consider  
prophylactic granulocyte colony-stimulating factor administration as applicable.
Infections. Fatal and serious infections, including opportunistic infections,  
occurred in patients treated with ZYNLONTA. Grade 3 or higher infections 
occurred in 10% of patients, with fatal infections occurring in 2%. The most 
frequent Grade ≥3 infections included sepsis and pneumonia. Monitor for any 
new or worsening signs or symptoms consistent with infection. For Grade 3 or 4 
infection, withhold ZYNLONTA until infection has resolved.
Cutaneous Reactions. Serious cutaneous reactions occurred in patients treated 
with ZYNLONTA. Grade 3 cutaneous reactions occurred in 4% and included 
photosensitivity reaction, rash (including exfoliative and maculo-papular), and 
erythema. Monitor patients for new or worsening cutaneous reactions, including 
photosensitivity reactions. Withhold ZYNLONTA for severe (Grade 3) cutaneous 
reactions until resolution. Advise patients to minimize or avoid exposure to direct 
natural or artificial sunlight including exposure through glass windows. Instruct 
patients to protect skin from exposure to sunlight by wearing sun-protective 
clothing and/or the use of sunscreen products. If a skin reaction or rash develops, 
dermatologic consultation should be considered. 
Embryo-Fetal Toxicity. Based on its mechanism of action, ZYNLONTA can cause 
embryo-fetal harm when administered to a pregnant woman because it contains 
a genotoxic compound (SG3199) and affects actively dividing cells. Advise 
pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential to use effective contraception during treatment with ZYNLONTA and  
for 9 months after the last dose. Advise male patients with female partners of 
reproductive potential to use effective contraception during treatment with 
ZYNLONTA, and for 6 months after the last dose [see Use in Specific Populations 
(8.1, 8.3)]. 

ADVERSE REACTIONS
The following clinically significant adverse reactions are described  
elsewhere in the labeling:
Effusion and Edema
Myelosuppression
Infections
Cutaneous Reactions
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly compared 
to rates in the clinical trials of another drug and may not reflect the rates observed 
in practice. The pooled safety population described in the WARNINGS AND 
PRECAUTIONS reflect exposure to ZYNLONTA as a single agent at an initial dose 
of 0.15 mg/kg in 215 patients with DLBCL in studies ADCT-402-201 (LOTIS-2) and 
ADCT-402-101, which includes 145 patients from LOTIS-2 treated with 0.15 mg/
kg x 2 cycles followed by 0.075 mg/kg for subsequent cycles. Among 215 patients 
who received ZYNLONTA, the median number of cycles was 3 (range 1 to 15) with 
58% receiving three or more cycles and 30% receiving five or more cycles.
In this pooled safety population of 215 patients, the most common (>20%) 
adverse reactions, including laboratory abnormalities, were thrombocytopenia, 

increased gamma-glutamyltransferase, neutropenia, anemia, hyperglycemia, 
transaminase elevation, fatigue, hypoalbuminemia, rash, edema, nausea, and 
musculoskeletal pain.
Relapsed or Refractory Diffuse Large B-Cell Lymphoma 
LOTIS-2. The safety of ZYNLONTA was evaluated in LOTIS-2, an open-label,  
single-arm clinical trial that enrolled 145 patients with relapsed or refractory 
diffuse large B-cell lymphoma (DLBCL), including high-grade B-cell lymphoma, 
after at least two prior systemic therapies [see Clinical Studies (14.1)]. The trial 
required hepatic transaminases, including gamma-glutamyltransferase (GGT), 
≤2.5 times upper limit of normal (ULN), total bilirubin ≤1.5 times ULN, and 
creatinine clearance ≥60 mL/min. Patients received ZYNLONTA 0.15 mg/kg every 
3 weeks for 2 cycles, then 0.075 mg/kg every 3 weeks for subsequent cycles and 
received treatment until progressive disease or unacceptable toxicity. Among the 
145 patients, the median number of cycles received was 3, with 34% receiving  
5 or more cycles. The median age was 66 years (range 23 to 94), 59% were male, 
and 94% had an Eastern Cooperative Oncology Group (ECOG) performance status 
of 0 to 1. Race was reported in 97% of patients; of these patients, 90% were 
White, 3% were Black, and 2% were Asian. 
Serious adverse reactions occurred in 28% of patients receiving ZYNLONTA.  
The most common serious adverse reactions that occurred in ≥2% receiving 
ZYNLONTA were febrile neutropenia, pneumonia, edema, pleural effusion, and 
sepsis. Fatal adverse reactions occurred in 1%, due to infection.
Permanent treatment discontinuation due to an adverse reaction of ZYNLONTA 
occurred in 19% of patients. Adverse reactions resulting in permanent  
discontinuation of ZYNLONTA in ≥2% were gamma-glutamyltransferase 
increased, edema, and effusion.
Dose reductions due to an adverse reaction of ZYNLONTA occurred in 8% of 
patients. Adverse reactions resulting in dose reduction of ZYNLONTA in ≥4% was 
gamma-glutamyltransferase increased.
Dosage interruptions due to an adverse reaction occurred in 49% of patients 
receiving ZYNLONTA. Adverse reactions leading to interruption of ZYNLONTA  
in ≥5% were gamma-glutamyltransferase increased, neutropenia,  
thrombocytopenia, and edema.
Table 1 summarizes the adverse reactions in LOTIS-2.

a No Grade 4 adverse reactions occurred 
b   Fatigue includes fatigue, asthenia, and lethargy
c   Edema includes edema, face edema, generalized edema, peripheral edema, ascites,  
fluid overload, peripheral swelling, swelling, and swelling face

d    Rash includes rash, rash erythematous, rash maculopapular, rash pruritic, rash pustular,  
erythema, generalized erythema, dermatitis, dermatitis acneiform, dermatitis bullous, 
dermatitis exfoliative generalized, and palmar-plantar erythrodysesthesia syndrome

e   Abdominal pain includes abdominal pain, abdominal discomfort, abdominal pain lower, 
and abdominal pain upper 

f   Musculoskeletal pain includes musculoskeletal pain, musculoskeletal chest pain, 
musculoskeletal discomfort, back pain, limb discomfort, myalgia, neck pain, non-cardiac 
chest pain, and pain in extremity

g   Dyspnea includes dyspnea, and dyspnea exertional
h   Upper respiratory tract infection includes upper respiratory tract infection, upper  
respiratory tract congestion, nasopharyngitis, rhinitis, rhinovirus infection, and sinusitis

Clinically relevant adverse reactions in <10% of patients (all grades)  
who received ZYNLONTA included:
• Blood and lymphatic system disorders: Febrile neutropenia (3%)
• Cardiac disorders: Pericardial effusion (3%) 
• Infections: Pneumoniaa (5%), sepsisb (2%) 
• Skin and subcutaneous disorders: Hyperpigmentation (4%) 
• General disorders: Infusion site extravasation (<1%) 
a Pneumonia includes pneumonia and lung infection
b Sepsis includes sepsis, escherichia sepsis, and septic shock

Selected Other Adverse Reactions
•  Inflammatory-related conditions were reported in 3% of patients in LOTIS-2, 

including pericarditis, pneumonitis, pleuritis, and dermatitis. 
Table 2 summarizes the laboratory abnormalities in LOTIS-2. 

a   The denominator used to calculate the rate varied from 143 to 145 based on the number 
of patients with a baseline value and at least one post-treatment value.

b No Grade 4 adverse reactions occurred 

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 in the studies described below with 
the incidence of antibodies to loncastuximab tesirine-lpyl in other studies or to 
other products may be misleading. 
In LOTIS-2, 0 of 134 patients tested positive for antibodies against  
loncastuximab tesirine-lpyl after treatment. The potential effect of anti-drug 
antibodies to ZYNLONTA on pharmacokinetics, efficacy, or safety is unknown. 

USE IN SPECIFIC POPULATIONS 
Pregnancy 
Risk Summary 
Based on its mechanism of action, ZYNLONTA can cause embryo-fetal harm 
when administered to a pregnant woman, because it contains a genotoxic 
compound (SG3199) and affects actively dividing cells. There are no  
available data on the use of ZYNLONTA in pregnant women to evaluate for 
drug-associated risk. No animal reproduction studies were conducted with 
ZYNLONTA. Advise pregnant women of the potential risk to a fetus.
The estimated background risk of major birth defects and miscarriage for the 
indicated population is unknown. All pregnancies have a background risk of 
birth defect, loss, or other adverse outcomes. In the U.S. general population, 
the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2-4% and 15-20%, respectively.
Data
Animal Data
Animal reproductive or developmental toxicity studies were not conducted 
with loncastuximab tesirine-lpyl. The cytotoxic component of ZYNLONTA, 
SG3199, crosslinks DNA, is genotoxic, and is toxic to rapidly dividing cells, 
suggesting it has the potential to cause embryotoxicity and teratogenicity.
Lactation
Risk Summary 
There is no data on the presence of loncastuximab tesirine-lpyl or SG3199  
in human milk, the effects on the breastfed child, or milk production. Because 
of the potential for serious adverse reactions in breastfed children, advise 
women not to breastfeed during treatment with ZYNLONTA and for 3 months 
after the last dose. 
Females and Males of Reproductive Potential 
ZYNLONTA can cause fetal harm when administered to pregnant women. 
Pregnancy Testing 
Pregnancy testing is recommended for females of reproductive potential prior 
to initiating ZYNLONTA. 
Contraception 
Females Advise women of reproductive potential to use effective contraception 
during treatment and for 9 months after the last dose. 
Males Because of the potential for genotoxicity, advise males with female 
partners of reproductive potential to use effective contraception during the 
treatment with ZYNLONTA and for 6 months after the last dose. 
Infertility 
Males Based on the results from animal studies, ZYNLONTA may impair fertility 
in males. The effects were not reversible in male cynomolgus monkeys during 
the 12-week drug-free period.
Pediatric Use 
Safety and effectiveness of ZYNLONTA in pediatric patients have not been 
established. 
Geriatric Use
Of the 145 patients with large B-cell lymphoma who received ZYNLONTA in 
clinical trials, 55% were 65 years of age and older, while 14% were 75 years of 
age and older. No overall differences in safety or effectiveness were observed 
between these patients and younger patients. 
Hepatic Impairment
No dose adjustment is recommended for patients with mild hepatic  
impairment (total bilirubin ≤ upper limit of normal [ULN] and aspartate 
aminotransferase (AST) > ULN or total bilirubin > 1 to 1.5 × ULN and any  
AST). Monitor patients with mild hepatic impairment for potential increased  
incidence of adverse reactions and modify the ZYNLONTA dosage in the event 
of adverse reactions. ZYNLONTA has not been studied in patients with  
moderate or severe hepatic impairment (total bilirubin > 1.5 × ULN and  
any AST).

ZYNLONTATM (loncastuximab tesirine-lpyl) for injection, for intravenous use
The following is a Brief Summary; refer to full Prescribing Information for complete product information.

Table 1: Adverse Reactions (≥10%) in Patients with Relapsed  
or Refractory DLBCL who received ZYNLONTA in LOTIS-2

Adverse Reaction
ZYNLONTA  
(N=145)

All Grades (%) Grades 3 or 4 (%)
General Disorders and Administration Site Conditions

Fatigueb 38 1a

Edemac 28 3a

Skin and Subcutaneous Tissue Disorders

Rashd 30 2a

Pruritus 12 0

Photosensitivity reaction 10 2a

Gastrointestinal Disorders

Nausea 23 0

Diarrhea 17 2a

Abdominal paine 14 3

Vomiting 13 0

Constipation 12 0

Musculoskeletal and Connective Tissue Disorders

Musculoskeletal painf 23 1a

Metabolism and Nutrition Disorders

Decreased appetite 15 0

Respiratory Disorders

Dyspneag 13 1a

Pleural effusion 10 2a

Infection

Upper respiratory tract infectionh 10 <1a

Table 2: Select Laboratory Abnormalities (≥10%) That Worsened from  
Baseline in Patients with Relapsed or Refractory DLBCL Who Received 
ZYNLONTA in LOTIS-2

Laboratory  
Abnormality

ZYNLONTAa

All Grades (%) Grade 3 or 4 (%)
Hematologic
Platelets decreased 58 17

Neutrophils decreased 52 30

Hemoglobin decreased 51 10b

Chemistry
GGT increased 57 21

Glucose increased 48 8

AST increased 41 <1b

Albumin decreased 37 <1b

ALT increased 34 3

TM

ZYNLONTA is a trademark of ADC Therapeutics SA.   
© 2021 ADC Therapeutics SA. All rights reserved. 



Results of the IMpower133 Trial
The approval for [atezolizumab in patients with ES-SCLC] 
came from the phase 3 IMpower133 [NCT02763579] clin-
ical trial that looked at patients with ES-SCLC with a good 
performance status of 0 or 1.1 None of the patients had prior 
systemic therapy, and it’s important to know that patients 
were treated and those with asymptomatic brain metas-
tases were eligible for this study.2 They were also stratified by 
gender, performance status, and the presence or absence of 
brain metastases. 

The 2 arms of the trial were randomized in a 1:1 fashion, 
and the first arm got induction of 4 cycles and 21-day cycles 
with atezolizumab/carboplatin and etoposide [EP]. Then, the 
placebo arm got only carboplatin/etoposide and a placebo. 
After the 4 cycles, they were on maintenance atezolizumab vs 
placebo, and they were treated until there was still progres-
sion of disease or loss of clinical benefit. The coprimary end 
points for this study were overall survival [OS] and progres-
sion-free survival [PFS], and some of the other secondary 
objectives they looked at were response rate, duration of 
response, and safety.

When looking at the PFS at 6 months and at 12 months, 
in both of those time frames [if you look at patients given] 
atezolizumab compared with placebo, the PFS rate was 
better at 30.9% vs 22% and 12.6% vs 5.4%, respectively. 
Clearly, that response had gone down at 12 months, but 
it’s still there and there was sustained benefit in the treat-
ment arm. Then, in terms of OS: Remember that in SCLC 
there have been so many studies, and we’ve not seen a drug 
since platinum-etoposide that has shown an OS benefit like 

this.3 So this was the first study [to do that in some time], 
and because of that, it got the approval even though that 
number is very small. 

The median OS in the atezolizumab arm was 12.3 months 
vs 10.3 months in the placebo and standard-of-care arm. 
Again, I think that’s going to be interesting and something 
that we’re all going to be looking for long term. Is this survival 
benefit durable? Is this something that’s going to last? Is this 
going to be a group of patients where this benefit will last for 
years? And that would be ultimately how we’ll pick a drug, in 
terms of using immunotherapy in the long run.

Subgroup Analysis of IMpower133
If you look at the [patient subgroups on this trial], if you pay 
attention to the female patient population, it seemed like the 
females derived a little bit more benefit in using the immuno-
therapy.3 Not much difference was seen between patient’s age, 
and there was not much benefit difference with the perfor-
mance status groups. However, [the difference is OS for] 
patients with brain metastases was very disappointing [Table3]. 

Again, this is sort of a practical challenge of finding that 
population of patients with treated or asymptomatic brain 
metastases. It was a small number of patients, as just  
35 patients were looked at, but [the data show] it almost 
looks like there was no benefit or it was detrimental in giving 
immunotherapy to these patients. Again, if you look at the 
liver metastases, patients without the liver metastases did 
better. There are some data that checked the tumor mutation 
burden [TMB], and the higher TMB that tumors had, those 
patients did better, but again, this is not a large number and 
is not validated, so we don’t test that for patients in SCLC.

In summarizing the IMpower133 data, if you look at the 
atezolizumab vs the placebo group, confirmed objective 
response rates [ORRs] were seen more in the placebo group 
compared with the atezolizumab group, in 121 patients 
[60.2%] vs 130 patients [64.4%], respectively.4 However,  
5 patients in the atezolizumab arm had complete responses 
[CRs] compared with 2 patients in the placebo group. Partial 
responses [PRs] were seen more in the placebo group [with 

Clinical Commentary: How Immunotherapy Is Used  
for Treatment of Patients with ES-SCLC and NSCLC

At a live virtual event, Devika Das, MD, discussed the 
use of immunotherapy for patients with extensive 
stage-small cell lung cancer (ES-SCLC) and for patients 
with non–small cell lung cancer. Das looked at the 
differences between atezolizumab (Tecentriq) and 

durvalumab (Imfinzi) for patients with ES-SCLC and 
how these immunotherapies have changed survival for 
this patient population. Moreover, Das broke down the 
current recommendations for sequencing treatment in 
NSCLC.   
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128 patients (63.4%) compared with 116 patients (57.7%) in 
the atezolizumab arm]. 

What’s impressive with the immunotherapy is the patients 
who responded and who had ongoing responses at 2 years of 
follow-up with 11 patients (9.1%) vs 3 patients (2.3%) in the 
placebo arm having an ongoing response at a 2-year follow-up. 
So, who is the best sort of patient who responds well [to this 
treatment]? I don’t think we understand, but if you give this to 
the right patient and if we have the right biomarker, there is a 
potential of some patients having durable responses, but I just 
don’t think we know how to pick them out right now.

Something that is concerning is the adverse events [AEs] 
seen in this trial, because we’re dealing with a population 
of patients who come in quite sick, and immunotherapy, 
as much as patients like the chemotherapy-free option, is 
not without its own toxicities. Grade 1, grade 3, and grade 
5 AEs were comparable in both arms, but more [patients in 
the atezolizumab arm had grade 1 and 2 AEs compared with 
the placebo group], at about 36.9% vs 34% in the arm that 
got placebo alone.

Durvalumab’s Role in ES-SCLC
The CASPIAN study [NCT03043872], which led to the FDA 
approval for the durvalumab combination, was a phase 3 
study that included treatment-naive patients with a perfor-
mance status of 0 or 1.5 This study also permitted the entry 
of patients with asymptomatic or treated and stable brain 
metastases. They had to have a life expectancy of more than 

12 weeks as determined by the investigators and had to 
have measurable disease. This was a slightly more compli-
cated study with 3 arms, but I’m not going to focus on the 
arm that had dual checkpoint inhibition, but the arm that had 
durvalumab plus EP vs EP alone.6 

A difference here is the EP was permitted up to 6 cycles 
in this study, whereas in the other study they restricted it to  
4 cycles only. Moreover, in this study, researchers permitted 
the use of both cisplatin and carboplatin and the previous 
study went with carboplatin alone. The primary end point was 
OS with secondary end points being PFS, ORR, safety, and 
then patient-related outcomes.

In terms of median OS, the arm treated with durvalumab 
was 12.9 months vs 10.5 months in the EP-alone arm, 
which was not much different than what we saw with the 
atezolizumab data, with a hazard ratio [HR] of 0.71 [95% CI, 
0.60-0.86; P = .0003].7 What’s impressive here [is that there 
is still survival] at 36 months, so the [long-term response] 
is what I’m interested most in both studies and to see how 
many patients are alive [at that time frame]. They're the data 
that I think we’re going to focus on long term: how many of 
those patients have OS benefit.

Breaking down these results by subgroups, just like in 
the previous study, there was not much difference between 
the patients’ age, but the younger patients tended to do 
better with an HR of 0.68 (95% CI, 0.54-0.87) vs 0.78  
(95% CI, 0.59-1.04), respectively. There was not much differ-
ence with the use of the platinum, carboplatin vs cisplatin,  

TA B L E .  U p d a t e d  O S  b y  S u b g r o u p  i n  I M p o w e r 1 3 3  S t u d y 3

SUBGROUP MEDIAN OS (MONTHS) OS HR (95% CI)

ATEZOLIZUMAB + CP/ET       PLACEBO + CP/ET

Male (n = 261)
Female (n = 142)

12.2
13.6

10.9
9.5

0.83 (0.63-1.10)
0.64 (0.43-0.94)

< 65 years (n = 217)
>65 years (n = 196)

12.1
14.4

11.5
9.6

0.94 (0.68-1.28)
0.78 (0.42-0.82)

ECOG PS 0 (n = 140)
ECOG PS 1 (n = 263)

16.8
11.3

12.6
9.3

0.73 (0.48-1.10)
0.78 (0.60-1.03)

Brain metastases (n = 35)
No brain metastases (n = 368)

8.5
12.6

9.7
10.4

0.96 (0.46-2.01)
0.74 (0.58-0.94)

Liver metastases (n = 149)
No liver metastases (n = 254)

9.3
16.3

7.8
11.2

0.75 (0.52-1.07)
0.76 (0.56-1.01)

bTMB < 10 (n = 134)
bTMB > 10 (n = 212

11.8
14.9

9.4
11.2

0.73 (0.49-1.08)
0.73 (0.53-1.00)

bTMB < 16 (n = 266)
bTMB > 16 (n = 80)

12.5
17.1

10
11.9

0.79 (0.60-1.04)
0.58 (0.34-0.99)

ITT (n = 403) 12.3 10.3 0.76 (0.60-0.95)

bTMB, blood-based tumor mutational burden; CP, carboplatin; ET, etoposide; ITT, intent-to-treat; HR, hazard ratio; OS, 
overall survival.
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as they both seemed to derive benefit. Again, in this study, 
the female patients seemed to derive more benefit than the 
males, and performance status was a similar result. [Results 
for patients with] brain metastases were still disappointing, 
as only 55 patients had the presence of brain metastases, 
but there was not a lot of benefit derived in that population 
compared with those without, at an HR of 0.76 (95% CI, 0.43-
1.33) vs 0.71 (95% CI, 0.59-0.86).

The landmark PFS rates at 6 months, 12 months,  
18 months, and 24 months favored adding immunother-
apy to treatment vs without over time [at 45.4% vs 45.8%, 
17.9% vs 5.3%, 13.9% vs 3.4%, and 11% vs 2.9%, respec-
tively].8 [Moreover, the median PFS was 5.1 months in the 
durvalumab plus EP arm and 5.4 months in the EP alone arm 
(HR, 0.80; 95% CI, 0.66-0.96)]. In terms of the ORR, this is a 
little bit better with the durvalumab compared with data seen 
with atezolizumab.9 This was slightly better in the durvalumab 
population than in the previous study with atezolizumab.

Maintaining Benefit of Treatment  
Over Toxicities
In terms of AEs, lots of AEs were seen in both arms. There 
were about 6 deaths in the durvalumab arm vs 2 in the EP 
arm, so honing in on the point that this is not significantly 
higher toxicity than chemotherapy alone, but there is still a 
significant amount of toxicity every time you add a new drug. 
Therefore, you need to make the decision if that hinders the 
quality of life, is it worth going through that, and what is the 
right patient who should be exposed to an additional drug 
just to improve the quality of life and PFS? 

Then what’s important, while there were AEs on both the 
studies, when looking at immune-related AEs, those were only 
20% in the CASPIAN study vs 41% in the IMpower133 trial.  

Again, in terms of practical use, the atezolizumab study had 
carboplatin, and in the durvalumab you could use cisplatin or 
carboplatin if you’re sticking purely to the study design and 
then how these drugs are available. I think it’s important to 
note with durvalumab that if the patient is significantly under-
weight, which I don’t think most of us treat anybody that’s 
less than 30 kgs, there is a dose difference.

Testing for Frontline Treatment in NSCLC
The National Comprehensive Cancer network [NCCN] recom-
mendation for frontline molecular testing for NSCLC includes 
EGFR, ALK, KRAS, ROS1, BRAF, NTRK, METex14 skipping 
mutations, and RET.10 Then the testing should be consid-
ered as a part of broad molecular testing, so this is not some-
thing that’s a special test anymore; this is standard of care, 
along with then getting PD-L1 testing. I think getting that 
up front rather than doing sequential single-gene testing 
and then sending in NGS when they progress [is better], 
because by then you run out of tissue, so you have to rebi-
opsy patients. It’s helpful, and it seems that most practices 
have put that into their workflow to send that and get that 
information up front. 

Again, reiterating that NCCN does recommend that all 
clinicians obtain molecular testing for actionable biomarkers 
before administering checkpoint inhibition. So that is actu-
ally an NCCN recommendation, to not give immunotherapy 
before you have the molecular testing back. So even if the 
PD-L1 is very high, they may or may not have responses to 
the checkpoint inhibition, which is why having that informa-
tion before you start a patient on immunotherapy is critical. 

For patients with PD-L1 expression of more than 1% with 
a targetable driver oncogene, the frontline therapy is the 
targeted therapy for that oncogene and not checkpoint inhi-
bition. The first-line preferred NCCN recommendation is to 
use osimertinib [Tagrisso] up front, even though there are 
other approved tyrosine kinase inhibitors [TKIs]. I think that’s 
in practice based on what I’m hearing, everybody is using 
that up front. 

In some of the treatment guidelines for patients who have 
PD-L1–positive disease but have also an EGFR mutation, 
the NCCN says there’s contraindication for treatment with 
PD-1/PD-L1 inhibitors that may include documented auto-
immune disease, current use of immunosuppressive agents, 
and the presence of an oncogene like an EGFR exon 19 dele-
tion, or L858R, or ALK rearrangement that would predict 
lack of benefit. 

Similarly, for second line, at that point, you could use a 
PD-L1 inhibitor, but they prefer using chemotherapy before 
the use of single-agent pembrolizumab [Keytruda]. So [guide-
lines suggest], as much as possible, doing directed TKI, 
chemotherapy, and then immunotherapy as the last option 
for these patients who have oncogene-driven tumors.
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Relevant Data in NSCLC
A phase 2 study of pembrolizumab before a TKI for EGFR-
positive, PD-L1–positive non–small cell lung cancer wanted 
to enroll about 25 patients who were TKI naive with EGFR-
positive disease, had positive PD-L1, and got up-front pembro-
lizumab at 200 mg every 3 weeks, with overall response rate 
as the end point.11

After 11 patients were approved, they saw they had to 
discontinue the trial because of lack of efficacy. About 73% 
of those patients had PD-L1 of more than 50%, and 1 of those 
11 patients had an objective response but then was found to 
not have had an EGFR mutation. There were 2 deaths within  
6 months of enrollment, including 1 attributed to pneumo-
nitis. So toxicities occurred down the line when they were 
given TKI, so there is a big concern. There’s a signal about 
concern about sequencing PD-L1 inhibitors and TKIs in 
patients that have EGFR-positive disease. 

The current evidence says we really should not be using 
those drugs before a TKI, even for patients with high PD-L1 
expression, at least based on some of the small studies that 
were seen. They then looked at the development of severe 
irAE [immune-related adverse events] for patients on a PD-L1 
blockade followed by osimertinib, and found that about 15% 
of those patients had severe immune-related AEs.12 

The median time of onset was about 20 days after they 
started the osimertinib, they all required steroids, and most 
of them were hospitalized. In looking at the PD-L1 blockade 
followed by erlotinib [Tarceva], they did not see the same 
thing, with EGFR TKI followed by PD-L1 blockade, they also 
did not see the same thing in this particular study. Then they 
broke it down by how many days were patients on immuno-
therapy, what was the time interval between the immuno-
therapy and osimertinib, and then time to toxicity. 

I think most of the toxicity happens within the first  
30 days or so, but 1 patient was on pembrolizumab for a 
while, with the interval between the immunotherapy and 
osimertinib close to a year, but the patient still had toxic-
ities within 15 days of starting osimertinib. This is, again, 
not a very large number of patients, but I think the signal 
is concerning enough in terms of how to best sequence 
these drugs. So, as much as possible, what NCCN recom-
mends is we don’t use immune checkpoint inhibition in 
this population. Another meta-analysis that looked at  
5 trials with about 3000 patients who received nivolumab 
[Opdivo], pembrolizumab, atezolizumab, docetaxel, with 
the EGFR status, data were available for about 2200 of 
those patients.13 

Overall, OS for patients on an immune checkpoint inhibitor 
vs docetaxel had a hazard ratio of 0.69 [95% CI, 0.63-0.75;  
P < .001]. Then, the patients with EGFR wild-type disease 
had an OS hazard ratio of 0.67 [95% CI, 0.60-.075;  
P < .001], but those who had EGFR-mutated disease did 

not do well [HR, 1.11; 95% CI, 0.80-1.53; P = .54]; they did 
worse if they were getting immune checkpoint inhibition. 

The conclusion from this meta-analysis was that compared 
with docetaxel, checkpoint inhibitions were associated with 
higher significantly prolonged OS in the second-line setting. 
However, the lack of OS benefit in the EGFR-mutated 
patients suggested that checkpoint inhibition should be 
considered only after all other effective therapies have 
been exhausted. n

REFERENCES 

1. FDA approves atezolizumab for extensive-stage small cell lung cancer. News release. FDA. March 

3, 2019. Accessed June 30, 2022. https://bit.ly/2Jkowds

2. Horn L, Mansfield AS, Szczęsna A, IMpower133 study Group, et al. First-line atezolizumab plus 

chemotherapy in extensive-stage small-cell lung cancer. N Engl J Med. 2018;379(23):2220-2229. 

doi:10.1056/NEJMoa1809064

3. Liu SV, Reck M, Mansfield AS, et al. Updated overall survival and PD-L1 subgroup analysis of 

patients with extensive-stage small-cell lung cancer treated with atezolizumab, carboplatin, and 

etoposide (IMpower133). J Clin Oncol. 2021;39(6):619-630. doi:10.1200/JCO.20.01055

4. Reck M, Liu S, Mansfield AS, et al. IMpower133: updated overall survival (OS) analysis of first-line 

(1L) atezolizumab (atezo) + carboplatin + etoposide in extensive-stage SCLC (ES-SCLC). Ann Oncol. 

2019;30(suppl 5):v710-v717. doi:10.1093/annonc/mdz264

5. FDA approves durvalumab for extensive-stage small cell lung cancer. News release. FDA. March 

30, 2020. Accessed June 30, 2022. https://bit.ly/3I5AjZp

6. Paz-Ares L, Dvorkin M, Chen Y, et al; CASPIAN Investigators. Durvalumab plus platinum-etopo-

side 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. doi:10.1016/S0140-6736(19)32222-6

7. Paz-Ares L, Chen Y, Reinmuth N, et al. Durvalumab, with or without tremelimumab, plus platinum-

etoposide in first-line treatment of extensive-stage small-cell lung cancer: 3-year overall survival 

update from CASPIAN. ESMO Open. 2022;7(2):100408. doi:10.1016/j.esmoop.2022.100408

8. Goldman JW, Dvorkin M, Chen Y, et al; CASPIAN Investigators. Durvalumab, with or without 

tremelimumab, plus platinum-etoposide versus platinum-etoposide alone in first-line treatment of 

extensive-stage small-cell lung cancer (CASPIAN): updated results from a randomised, controlled, 

open-label, phase 3 trial. Lancet Oncol. 2021;22(1):51-65. doi:10.1016/S1470-2045(20)30539-8

9. Paz-Ares L, Dvorkin M, Chen Y, et al. Durvalumab ± tremelimumab + platinum-etoposide in first-

line extensive-stage SCLC (ES-SCLC): Updated results from the phase III CASPIAN study. J Clin 

Oncol. 2020;38(suppl 15):9002. doi:10.1200/JCO.2020.38.15_suppl.9002

10. Ettinger DS, Wood DE, Aisner DL, et al. NCCN guidelines insights: non-small cell lung cancer, 

version 2.2021. J Natl Compr Canc Netw. 2021;19(3):254-266. doi:10.6004/jnccn.2021.0013

11. Lisberg A, Cummings A, Goldman JW, et al. A phase II study of pembrolizumab in EGFR-

mutant, PD-L1+, tyrosine kinase inhibitor naive patients with advanced NSCLC. J Thorac Oncol. 

2018;13(8):1138-1145. doi:10.1016/j.jtho.2018.03.035

12. Schoenfeld AJ, Arbour KC, Rizvi H, et al. Severe immune-related adverse events are common 

with sequential PD-(L)1 blockade and osimertinib. Ann Oncol. 2019;30(5):839-844. doi:10.1093/

annonc/mdz077

13. Lee CK, Man J, Lord S, et al. Clinical and molecular characteristics associated with survival 

among patients treated with checkpoint inhibitors for advanced non-small cell lung carcinoma: 

a systematic review and meta-analysis. JAMA Oncol. 2018 Feb 1;4(2):210-216. doi:10.1001/

jamaoncol.2017.4427

14. FDA approves atezolizumab for extensive-stage small cell lung cancer. News release. March 3, 

2019. Accessed June 30, 2022. https://bit.ly/2Jkowds



HE NEVER THOUGHT HEʼD SEE THE DAY. 

INDICATIONS 
ERLEADA® (apalutamide) is an androgen 
receptor inhibitor indicated for the treatment 
of patients with: 
   •  Metastatic castration-sensitive prostate 

cancer (mCSPC)
   •  Non-metastatic castration-resistant 

prostate cancer (nmCRPC)
IMPORTANT SAFETY INFORMATION 
WARNINGS AND PRECAUTIONS 
Cerebrovascular and Ischemic Cardiovascular 
Events — In a randomized study (SPARTAN) 
of patients with nmCRPC, ischemic 
cardiovascular events occurred in 3.7% of 
patients treated with ERLEADA® and 2% of 
patients treated with placebo. In a randomized 
study (TITAN) in patients with mCSPC, 
ischemic cardiovascular events occurred in 
4.4% of patients treated with ERLEADA® and 
1.5% of patients treated with placebo. Across 
the SPARTAN and TITAN studies, 4  patients 
(0.3%) treated with ERLEADA® and 2 patients 
(0.2%) treated with placebo died from an 
ischemic cardiovascular event. Patients 
with history of unstable angina, myocardial 
infarction, congestive heart failure, stroke, 
or transient ischemic attack within 6 months 
of randomization were excluded from the 
SPARTAN and TITAN studies. 
In the SPARTAN study, cerebrovascular events 
occurred in 2.5% of patients treated with 
ERLEADA® and 1% of patients treated with 
placebo. In the TITAN study, cerebrovascular 
events occurred in 1.9% of patients treated 
with ERLEADA® and 2.1% of patients treated 
with placebo. Across the SPARTAN and 
TITAN studies, 3 patients (0.2%) treated with 

ERLEADA® , and 2 patients (0.2%) treated with 
placebo died from a cerebrovascular event.
Cerebrovascular and ischemic cardiovascular 
events, including events leading to death, 
occurred in patients receiving ERLEADA®. 
Monitor for signs and symptoms of ischemic 
heart disease and cerebrovascular disorders. 
Optimize management of cardiovascular risk 
factors, such as hypertension, diabetes, or 
dyslipidemia. Consider discontinuation of 
ERLEADA® for Grade 3 and 4 events.
Fractures — In a randomized study (SPARTAN) 
of patients with nmCRPC, fractures occurred 
in 12% of patients treated with ERLEADA® and 
in 7% of patients treated with placebo. In a 
randomized study (TITAN) of patients with 
mCSPC, fractures occurred in 9% of patients 
treated with ERLEADA® and in 6% of patients 
treated with placebo. Evaluate patients for 
fracture risk. Monitor and manage patients 
at risk for fractures according to established 
treatment guidelines and consider use of 
bone-targeted agents. 
Falls — In a randomized study (SPARTAN), 
falls occurred in 16% of patients treated with 
ERLEADA® compared with 9% of patients 
treated with placebo. Falls were not associated 
with loss of consciousness or seizure. Falls 
occurred in patients receiving ERLEADA® with 
increased frequency in the elderly. Evaluate 
patients for fall risk.
Seizure — In two randomized studies 
(SPARTAN and TITAN), 5 patients (0.4%) 
treated with ERLEADA® and 1 patient treated 
with placebo (0.1%) experienced a seizure. 
Permanently discontinue ERLEADA® in patients 
who develop a seizure during treatment. It is 
unknown whether anti-epileptic medications 

will prevent seizures with ERLEADA®. 
Advise patients of the risk of developing 
a seizure while receiving ERLEADA® and 
of engaging in any activity where sudden 
loss of consciousness could cause harm to 
themselves or others.
Embryo-Fetal Toxicity — The safety and 
e�  cacy of ERLEADA® have not been 
established in females. Based on fi ndings 
from animals and its mechanism of action, 
ERLEADA® can cause fetal harm and loss of 
pregnancy when administered to a pregnant 
female. Advise males with female partners 
of reproductive potential to use e� ective 
contraception during treatment and for 3 
months after the last dose of ERLEADA® [see 
Use in Specifi c Populations (8.1, 8.3)].
ADVERSE REACTIONS 
The most common adverse reactions 
(≥10%) that occurred more frequently in the 
ERLEADA®-treated patients (≥2% over placebo) 
from the randomized placebo-controlled 
clinical trials (TITAN and SPARTAN) were 
fatigue, arthralgia, rash, decreased appetite, 
fall, weight decreased, hypertension, hot fl ush, 
diarrhea, and fracture. 
Laboratory Abnormalities — All Grades 
(Grade 3-4)
   •  Hematology — In the TITAN study: white 

blood cell decreased ERLEADA® 27% (0.4%), 
placebo 19% (0.6%). In the SPARTAN study: 
anemia ERLEADA® 70% (0.4%), placebo 64% 
(0.5%); leukopenia ERLEADA® 47% (0.3%), 
placebo 29% (0%); lymphopenia ERLEADA®

41% (1.8%), placebo 21% (1.6%) 
   •  Chemistry — In the TITAN study: 

hypertriglyceridemia ERLEADA® 17% (2.5%), 
placebo 12% (2.3%). In the SPARTAN study: 

Please see Brief Summary of full Prescribing Information for ERLEADA® on subsequent pages.

hypercholesterolemia ERLEADA® 76% 
(0.1%), placebo 46% (0%); hyperglycemia 
ERLEADA® 70% (2%), placebo 59% (1.0%); 
hypertriglyceridemia ERLEADA® 67% 
(1.6%), placebo 49% (0.8%); hyperkalemia 
ERLEADA® 32% (1.9%), placebo 22% (0.5%)

Rash — In 2 randomized studies (SPARTAN 
and TITAN), rash was most commonly 
described as macular or maculopapular. 
Adverse reactions of rash were 26% with 
ERLEADA® vs 8% with placebo. Grade 3 rashes 
(defi ned as covering >30% body surface area 
[BSA]) were reported with ERLEADA® treatment 
(6%) vs placebo (0.5%). 
The onset of rash occurred at a median of 
83 days. Rash resolved in 78% of patients 
within a median of 78 days from onset of 
rash. Rash was commonly managed with 
oral antihistamines, topical corticosteroids, 
and 19% of patients received systemic 
corticosteroids. Dose reduction or dose 
interruption occurred in 14% and 28% of 
patients, respectively. Of the patients who had 
dose interruption, 59% experienced recurrence 
of rash upon reintroduction of ERLEADA®.
Hypothyroidism — In 2 randomized studies 
(SPARTAN and TITAN), hypothyroidism was 
reported for 8% of patients treated with 
ERLEADA® and 1.5% of patients treated with 
placebo based on assessments of thyroid-
stimulating hormone (TSH) every 4 months. 
Elevated TSH occurred in 25% of patients 
treated with ERLEADA® and 7% of patients 

treated with placebo. The median onset was 
at the fi rst scheduled assessment. There were 
no Grade 3 or 4 adverse reactions. Thyroid 
replacement therapy, when clinically indicated, 
should be initiated or dose-adjusted.
DRUG INTERACTIONS
E� ect of Other Drugs on ERLEADA® — 
Co-administration of a strong CYP2C8 or 
CYP3A4 inhibitor is predicted to increase the 
steady-state exposure of the active moieties. 
No initial dose adjustment is necessary; 
however, reduce the ERLEADA® dose based on 
tolerability [see Dosage and Administration (2.2)].
E� ect of ERLEADA® on Other Drugs
CYP3A4, CYP2C9, CYP2C19, and UGT 
Substrates— ERLEADA® is a strong inducer 
of CYP3A4 and CYP2C19, and a weak 
inducer of CYP2C9 in humans. Concomitant 
use of ERLEADA® with medications that are 
primarily metabolized by CYP3A4, CYP2C19, 
or CYP2C9 can result in lower exposure to 
these medications. Substitution for these 
medications is recommended when possible 
or evaluate for loss of activity if medication 
is continued. Concomitant administration 
of ERLEADA® with medications that are 
substrates of UDP-glucuronosyl transferase 
(UGT) can result in decreased exposure. 
Use caution if substrates of UGT must be
co-administered with ERLEADA® and evaluate 
for loss of activity.
P-gp, BCRP, or OATP1B1 Substrates— 
Apalutamide is a weak inducer of 

P-glycoprotein (P-gp), breast cancer 
resistance protein (BCRP), and organic anion 
transporting polypeptide 1B1 (OATP1B1) 
clinically. Concomitant use of ERLEADA®

with medications that are substrates of 
P-gp, BCRP, or OATP1B1 can result in lower 
exposure of these medications. Use caution if 
substrates of P-gp, BCRP, or OATP1B1 must be 
co-administered with ERLEADA® and evaluate 
for loss of activity if medication is continued.
cp-50507v5

References: 1. ERLEADA® [Prescribing Information]. Horsham, PA: Janssen Biotech, Inc. 2. Chi KN, Chowdhury S, Bjartell A, 
et al. Apalutamide in patients with metastatic castration-sensitive prostate cancer: fi nal survival analysis of the randomized, 
double-blind, phase III TITAN study. J Clin Oncol. 2021;39(20):2294-2303. 3. A study of apalutamide (JNJ-56021927, ARN-
509) plus androgen deprivation therapy (ADT) versus ADT in participants with mCSPC (TITAN). ClinicalTrials.gov identifi er: 
NCT02489318. Updated March 28, 2022. Accessed March 29, 2022. https://clinicaltrials.gov/ct2/show/NCT02489318 
term=apalutamide&cond=prostate+cancer&draw=4&rank=22 4. Chi KN, Agarwal N, Bjartell A, et al. Apalutamide for 
metastatic, castration-sensitive prostate cancer. Protocol. N Engl J Med. 2019;381(1):13-24. Accessed March 15, 2022. 
https://www.nejm.org/doi/suppl/10.1056/NEJMoa1903307/suppl_fi le/nejmoa1903307_protocol.pdf

* Study Design: TITAN was a phase 3, multicenter, 
randomized, double-blind, placebo-controlled 
trial of patients with mCSPC (N=1052). Patients 
had newly diagnosed mCSPC or relapsed 
metastatic disease after an initial diagnosis 
of localized disease. Patients with visceral 
(ie, liver or lung) metastases as the only sites 
of metastases were excluded. Patients were 
randomized 1:1 to receive ERLEADA® 240 mg 
orally once daily or placebo orally once daily. All 
patients in the TITAN trial received a concomitant 
GnRH analog or had a prior bilateral orchiectomy. 
The dual primary endpoints were overall survival 
and rPFS.1,4

  ADT, androgen deprivation therapy; CI, confi dence interval; 
GnRH, gonadotropin-releasing hormone; HR, hazard ratio; 
mCSPC, metastatic castration-sensitive prostate cancer; NE, not 
estimable; nmCRPC, non-metastatic castration-resistant prostate 
cancer; OS, overall survival; rPFS, radiographic progression-free 
survival; TITAN, Targeted Investigational Treatment Analysis of 
Novel Anti-androgen.
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ERLEADA® may help him be there to experience them.1
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ERLEADA® (apalutamide) is an androgen receptor inhibitor indicated for the treatment of patients with mCSPC or nmCRPC.1
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- Median OS was not reached in the 
ERLEADA® + ADT arm compared 
with 52.2 months in the ADT arm. 
Median follow-up time was 
44.0 months1,2

- TITAN primary analysis results: 
Median OS: NE vs NE; HR=0.67; 
95% CI: 0.51, 0.89; P=0.0053. 
Median follow-up time was 22.7 
months1,2
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HE NEVER THOUGHT HEʼD SEE THE DAY. 

INDICATIONS 
ERLEADA® (apalutamide) is an androgen 
receptor inhibitor indicated for the treatment 
of patients with: 
   •  Metastatic castration-sensitive prostate 

cancer (mCSPC)
   •  Non-metastatic castration-resistant 

prostate cancer (nmCRPC)
IMPORTANT SAFETY INFORMATION 
WARNINGS AND PRECAUTIONS 
Cerebrovascular and Ischemic Cardiovascular 
Events — In a randomized study (SPARTAN) 
of patients with nmCRPC, ischemic 
cardiovascular events occurred in 3.7% of 
patients treated with ERLEADA® and 2% of 
patients treated with placebo. In a randomized 
study (TITAN) in patients with mCSPC, 
ischemic cardiovascular events occurred in 
4.4% of patients treated with ERLEADA® and 
1.5% of patients treated with placebo. Across 
the SPARTAN and TITAN studies, 4  patients 
(0.3%) treated with ERLEADA® and 2 patients 
(0.2%) treated with placebo died from an 
ischemic cardiovascular event. Patients 
with history of unstable angina, myocardial 
infarction, congestive heart failure, stroke, 
or transient ischemic attack within 6 months 
of randomization were excluded from the 
SPARTAN and TITAN studies. 
In the SPARTAN study, cerebrovascular events 
occurred in 2.5% of patients treated with 
ERLEADA® and 1% of patients treated with 
placebo. In the TITAN study, cerebrovascular 
events occurred in 1.9% of patients treated 
with ERLEADA® and 2.1% of patients treated 
with placebo. Across the SPARTAN and 
TITAN studies, 3 patients (0.2%) treated with 

ERLEADA® , and 2 patients (0.2%) treated with 
placebo died from a cerebrovascular event.
Cerebrovascular and ischemic cardiovascular 
events, including events leading to death, 
occurred in patients receiving ERLEADA®. 
Monitor for signs and symptoms of ischemic 
heart disease and cerebrovascular disorders. 
Optimize management of cardiovascular risk 
factors, such as hypertension, diabetes, or 
dyslipidemia. Consider discontinuation of 
ERLEADA® for Grade 3 and 4 events.
Fractures — In a randomized study (SPARTAN) 
of patients with nmCRPC, fractures occurred 
in 12% of patients treated with ERLEADA® and 
in 7% of patients treated with placebo. In a 
randomized study (TITAN) of patients with 
mCSPC, fractures occurred in 9% of patients 
treated with ERLEADA® and in 6% of patients 
treated with placebo. Evaluate patients for 
fracture risk. Monitor and manage patients 
at risk for fractures according to established 
treatment guidelines and consider use of 
bone-targeted agents. 
Falls — In a randomized study (SPARTAN), 
falls occurred in 16% of patients treated with 
ERLEADA® compared with 9% of patients 
treated with placebo. Falls were not associated 
with loss of consciousness or seizure. Falls 
occurred in patients receiving ERLEADA® with 
increased frequency in the elderly. Evaluate 
patients for fall risk.
Seizure — In two randomized studies 
(SPARTAN and TITAN), 5 patients (0.4%) 
treated with ERLEADA® and 1 patient treated 
with placebo (0.1%) experienced a seizure. 
Permanently discontinue ERLEADA® in patients 
who develop a seizure during treatment. It is 
unknown whether anti-epileptic medications 

will prevent seizures with ERLEADA®. 
Advise patients of the risk of developing 
a seizure while receiving ERLEADA® and 
of engaging in any activity where sudden 
loss of consciousness could cause harm to 
themselves or others.
Embryo-Fetal Toxicity — The safety and 
e�  cacy of ERLEADA® have not been 
established in females. Based on fi ndings 
from animals and its mechanism of action, 
ERLEADA® can cause fetal harm and loss of 
pregnancy when administered to a pregnant 
female. Advise males with female partners 
of reproductive potential to use e� ective 
contraception during treatment and for 3 
months after the last dose of ERLEADA® [see 
Use in Specifi c Populations (8.1, 8.3)].
ADVERSE REACTIONS 
The most common adverse reactions 
(≥10%) that occurred more frequently in the 
ERLEADA®-treated patients (≥2% over placebo) 
from the randomized placebo-controlled 
clinical trials (TITAN and SPARTAN) were 
fatigue, arthralgia, rash, decreased appetite, 
fall, weight decreased, hypertension, hot fl ush, 
diarrhea, and fracture. 
Laboratory Abnormalities — All Grades 
(Grade 3-4)
   •  Hematology — In the TITAN study: white 

blood cell decreased ERLEADA® 27% (0.4%), 
placebo 19% (0.6%). In the SPARTAN study: 
anemia ERLEADA® 70% (0.4%), placebo 64% 
(0.5%); leukopenia ERLEADA® 47% (0.3%), 
placebo 29% (0%); lymphopenia ERLEADA®

41% (1.8%), placebo 21% (1.6%) 
   •  Chemistry — In the TITAN study: 

hypertriglyceridemia ERLEADA® 17% (2.5%), 
placebo 12% (2.3%). In the SPARTAN study: 

Please see Brief Summary of full Prescribing Information for ERLEADA® on subsequent pages.

hypercholesterolemia ERLEADA® 76% 
(0.1%), placebo 46% (0%); hyperglycemia 
ERLEADA® 70% (2%), placebo 59% (1.0%); 
hypertriglyceridemia ERLEADA® 67% 
(1.6%), placebo 49% (0.8%); hyperkalemia 
ERLEADA® 32% (1.9%), placebo 22% (0.5%)

Rash — In 2 randomized studies (SPARTAN 
and TITAN), rash was most commonly 
described as macular or maculopapular. 
Adverse reactions of rash were 26% with 
ERLEADA® vs 8% with placebo. Grade 3 rashes 
(defi ned as covering >30% body surface area 
[BSA]) were reported with ERLEADA® treatment 
(6%) vs placebo (0.5%). 
The onset of rash occurred at a median of 
83 days. Rash resolved in 78% of patients 
within a median of 78 days from onset of 
rash. Rash was commonly managed with 
oral antihistamines, topical corticosteroids, 
and 19% of patients received systemic 
corticosteroids. Dose reduction or dose 
interruption occurred in 14% and 28% of 
patients, respectively. Of the patients who had 
dose interruption, 59% experienced recurrence 
of rash upon reintroduction of ERLEADA®.
Hypothyroidism — In 2 randomized studies 
(SPARTAN and TITAN), hypothyroidism was 
reported for 8% of patients treated with 
ERLEADA® and 1.5% of patients treated with 
placebo based on assessments of thyroid-
stimulating hormone (TSH) every 4 months. 
Elevated TSH occurred in 25% of patients 
treated with ERLEADA® and 7% of patients 

treated with placebo. The median onset was 
at the fi rst scheduled assessment. There were 
no Grade 3 or 4 adverse reactions. Thyroid 
replacement therapy, when clinically indicated, 
should be initiated or dose-adjusted.
DRUG INTERACTIONS
E� ect of Other Drugs on ERLEADA® — 
Co-administration of a strong CYP2C8 or 
CYP3A4 inhibitor is predicted to increase the 
steady-state exposure of the active moieties. 
No initial dose adjustment is necessary; 
however, reduce the ERLEADA® dose based on 
tolerability [see Dosage and Administration (2.2)].
E� ect of ERLEADA® on Other Drugs
CYP3A4, CYP2C9, CYP2C19, and UGT 
Substrates— ERLEADA® is a strong inducer 
of CYP3A4 and CYP2C19, and a weak 
inducer of CYP2C9 in humans. Concomitant 
use of ERLEADA® with medications that are 
primarily metabolized by CYP3A4, CYP2C19, 
or CYP2C9 can result in lower exposure to 
these medications. Substitution for these 
medications is recommended when possible 
or evaluate for loss of activity if medication 
is continued. Concomitant administration 
of ERLEADA® with medications that are 
substrates of UDP-glucuronosyl transferase 
(UGT) can result in decreased exposure. 
Use caution if substrates of UGT must be
co-administered with ERLEADA® and evaluate 
for loss of activity.
P-gp, BCRP, or OATP1B1 Substrates— 
Apalutamide is a weak inducer of 

P-glycoprotein (P-gp), breast cancer 
resistance protein (BCRP), and organic anion 
transporting polypeptide 1B1 (OATP1B1) 
clinically. Concomitant use of ERLEADA®

with medications that are substrates of 
P-gp, BCRP, or OATP1B1 can result in lower 
exposure of these medications. Use caution if 
substrates of P-gp, BCRP, or OATP1B1 must be 
co-administered with ERLEADA® and evaluate 
for loss of activity if medication is continued.
cp-50507v5

References: 1. ERLEADA® [Prescribing Information]. Horsham, PA: Janssen Biotech, Inc. 2. Chi KN, Chowdhury S, Bjartell A, 
et al. Apalutamide in patients with metastatic castration-sensitive prostate cancer: fi nal survival analysis of the randomized, 
double-blind, phase III TITAN study. J Clin Oncol. 2021;39(20):2294-2303. 3. A study of apalutamide (JNJ-56021927, ARN-
509) plus androgen deprivation therapy (ADT) versus ADT in participants with mCSPC (TITAN). ClinicalTrials.gov identifi er: 
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* Study Design: TITAN was a phase 3, multicenter, 
randomized, double-blind, placebo-controlled 
trial of patients with mCSPC (N=1052). Patients 
had newly diagnosed mCSPC or relapsed 
metastatic disease after an initial diagnosis 
of localized disease. Patients with visceral 
(ie, liver or lung) metastases as the only sites 
of metastases were excluded. Patients were 
randomized 1:1 to receive ERLEADA® 240 mg 
orally once daily or placebo orally once daily. All 
patients in the TITAN trial received a concomitant 
GnRH analog or had a prior bilateral orchiectomy. 
The dual primary endpoints were overall survival 
and rPFS.1,4

  ADT, androgen deprivation therapy; CI, confi dence interval; 
GnRH, gonadotropin-releasing hormone; HR, hazard ratio; 
mCSPC, metastatic castration-sensitive prostate cancer; NE, not 
estimable; nmCRPC, non-metastatic castration-resistant prostate 
cancer; OS, overall survival; rPFS, radiographic progression-free 
survival; TITAN, Targeted Investigational Treatment Analysis of 
Novel Anti-androgen.
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Brief Summary of Prescribing Information for ERLEADA® (apalutamide)
ERLEADA® (apalutamide) tablets, for oral use
See package insert for Full Prescribing Information
INDICATIONS AND USAGE
ERLEADA is indicated for the treatment of patients with 
• Metastatic castration-sensitive prostate cancer (mCSPC)
• Non-metastatic castration-resistant prostate cancer (nmCRPC)
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Cerebrovascular and Ischemic Cardiovascular Events
Cerebrovascular and ischemic cardiovascular events, including events leading 
to death, occurred in patients receiving ERLEADA. Monitor for signs and 
symptoms of ischemic heart disease and cerebrovascular disorders. Optimize 
management of cardiovascular risk factors, such as hypertension, diabetes, or 
dyslipidemia. Consider discontinuation of ERLEADA for Grade 3 and 4 events.
In a randomized study (SPARTAN) of patients with nmCRPC, ischemic 
cardiovascular events occurred in 3.7% of patients treated with ERLEADA and 
2% of patients treated with placebo. In a randomized study (TITAN) in patients 
with mCSPC, ischemic cardiovascular events occurred in 4.4% of patients 
treated with ERLEADA and 1.5% of patients treated with placebo. Across the 
SPARTAN and TITAN studies, 4 patients (0.3%) treated with ERLEADA, and 2 
patients (0.2%) treated with placebo died from an ischemic cardiovascular event.
In the SPARTAN study, cerebrovascular events occurred in 2.5% of patients 
treated with ERLEADA and 1% of patients treated with placebo [see 
Adverse Reactions]. In the TITAN study, cerebrovascular events occurred 
in 1.9% of patients treated with ERLEADA and 2.1% of patients treated with 
placebo. Across the SPARTAN and TITAN studies, 3 patients (0.2%) treated 
with ERLEADA, and 2 patients (0.2%) treated with placebo died from a 
cerebrovascular event.
Patients with history of unstable angina, myocardial infarction, congestive 
heart failure, stroke, or transient ischemic attack within six months of 
randomization were excluded from the SPARTAN and TITAN studies.
Fractures
Fractures occurred in patients receiving ERLEADA. Evaluate patients for 
fracture risk. Monitor and manage patients at risk for fractures according to 
established treatment guidelines and consider use of bone-targeted agents.
In a randomized study (SPARTAN) of patients with non-metastatic castration-
resistant prostate cancer, fractures occurred in 12% of patients treated with 
ERLEADA and in 7% of patients treated with placebo. Grade 3-4 fractures 
occurred in 2.7% of patients treated with ERLEADA and in 0.8% of patients 
treated with placebo. The median time to onset of fracture was 314 days 
(range: 20 to 953 days) for patients treated with ERLEADA. Routine bone 
density assessment and treatment of osteoporosis with bone-targeted agents 
were not performed in the SPARTAN study.
In a randomized study (TITAN) of patients with metastatic castration-
sensitive prostate cancer, fractures occurred in 9% of patients treated with 
ERLEADA and in 6% of patients treated with placebo. Grade 3-4 fractures 
were similar in both arms at 1.5%. The median time to onset of fracture was 
56 days (range: 2 to 111 days) for patients treated with ERLEADA. Routine 
bone density assessment and treatment of osteoporosis with bone-targeted 
agents were not performed in the TITAN study.
Falls
Falls occurred in patients receiving ERLEADA with increased frequency in 
the elderly [see Use in Specific Populations]. Evaluate patients for fall risk.
In a randomized study (SPARTAN), falls occurred in 16% of patients treated 
with ERLEADA compared to 9% of patients treated with placebo. Falls were 
not associated with loss of consciousness or seizure.
Seizure
Seizure occurred in patients receiving ERLEADA. Permanently discontinue 
ERLEADA in patients who develop a seizure during treatment. It is unknown 
whether anti-epileptic medications will prevent seizures with ERLEADA. 
Advise patients of the risk of developing a seizure while receiving ERLEADA 
and of engaging in any activity where sudden loss of consciousness could 
cause harm to themselves or others.
In two randomized studies (SPARTAN and TITAN), five patients (0.4%) treated 
with ERLEADA and one patient treated with placebo (0.1%) experienced a 
seizure. Seizure occurred from 159 to 650 days after initiation of ERLEADA. 
Patients with a history of seizure, predisposing factors for seizure, or receiving 
drugs known to decrease the seizure threshold or to induce seizure were 
excluded. There is no clinical experience in re-administering ERLEADA to 
patients who experienced a seizure.
Embryo-Fetal Toxicity
The safety and efficacy of ERLEADA have not been established in females. 
Based on findings from animals and its mechanism of action, ERLEADA can 
cause fetal harm and loss of pregnancy when administered to a pregnant 
female. In an animal reproduction study, oral administration of apalutamide to 
pregnant rats during and after organogenesis resulted in fetal abnormalities 
and embryo-fetal lethality at maternal exposures ≥ 2 times the human clinical 
exposure (AUC) at the recommended dose. Advise males with female partners 
of reproductive potential to use effective contraception during treatment and 
for 3 months after the last dose of ERLEADA [see Use in Specific Populations 
and Clinical Pharmacology (12.1) in Full Prescribing Information].

ADVERSE REACTIONS
The following are discussed in more detail in other sections of the labeling:
•  Cerebrovascular and Ischemic Cardiovascular Events [see Warnings and 

Precautions].
• Fractures [see Warnings and Precautions].
• Falls [see Warnings and Precautions].
• Seizure [see Warnings and Precautions].
Clinical Trial Experience
Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in the clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of another drug and may not 
reflect the rates observed in practice.
The most common adverse reactions (≥ 10%) that occurred more frequently 
in the ERLEADA-treated patients (≥ 2% over placebo) from the randomized 
placebo-controlled clinical trials (TITAN and SPARTAN) were fatigue, arthralgia, 
rash, decreased appetite, fall, weight decreased, hypertension, hot flush, 
diarrhea, and fracture.
Metastatic Castration-sensitive Prostate Cancer (mCSPC)
TITAN, a randomized (1:1), double-blind, placebo-controlled, multi-center 
clinical study, enrolled patients who had mCSPC. In this study, patients received 
either ERLEADA at a dose of 240 mg daily or placebo. All patients in the TITAN 
study received a concomitant gonadotropin-releasing hormone (GnRH) analog 
or had prior bilateral orchiectomy. The median duration of exposure was  
20 months (range: 0 to 34 months) in patients who received ERLEADA and  
18 months (range: 0.1 to 34 months) in patients who received placebo.
Ten patients (1.9%) who were treated with ERLEADA died from adverse 
reactions. The reasons for death were ischemic cardiovascular events (n=3), 
acute kidney injury (n=2), cardio-respiratory arrest (n=1), sudden cardiac 
death (n=1), respiratory failure (n=1), cerebrovascular accident (n=1), and 
large intestinal ulcer perforation (n=1). ERLEADA was discontinued due 
to adverse reactions in 8% of patients, most commonly from rash (2.3%). 
Adverse reactions leading to dose interruption or reduction of ERLEADA 
occurred in 23% of patients; the most frequent (>1%) were rash, fatigue, 
and hypertension. Serious adverse reactions occurred in 20% of ERLEADA-
treated patients and 20% in patients receiving placebo. 
Table 1 shows adverse reactions occurring in ≥10% on the ERLEADA arm in 
TITAN that occurred with a ≥2% absolute increase in frequency compared 
to placebo. Table 2 shows laboratory abnormalities that occurred in ≥15% of 
patients, and more frequently (>5%) in the ERLEADA arm compared to placebo.
Table 1: Adverse Reactions in TITAN (mCSPC)

System/Organ Class  
Adverse reaction

ERLEADA
N=524

Placebo
N=527

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

Musculoskeletal and connective  
tissue disorders

Arthralgiaa 17 0.4 15 0.9
Skin and subcutaneous  
tissue disorders

Rashb 28 6 9 0.6
Pruritus 11 0.2 4.6 0.2

Vascular disorders
Hot flush 23 0 16 0
Hypertension 18 8 16 9

a  Per the Common Terminology Criteria for Adverse Reactions (CTCAE), the 
highest severity for these events is Grade 3

b  Includes rash, rash maculo-papular, rash generalized, urticaria, rash 
pruritic, rash macular, conjunctivitis, erythema multiforme, rash papular, 
skin exfoliation, genital rash, rash erythematous, stomatitis, drug eruption, 
mouth ulceration, rash pustular, blister, papule, pemphigoid, skin erosion, 
dermatitis, and rash vesicular

Additional adverse reactions of interest occurring in 2%, but less than 10% of 
patients treated with ERLEADA included diarrhea (9% versus 6% on placebo), 
muscle spasm (3.1% versus 1.9% on placebo), dysgeusia (3.2% versus 0.6% 
on placebo), and hypothyroidism (3.6% versus 0.6% on placebo).

Table 2:  Laboratory Abnormalities Occurring in ≥ 15% of ERLEADA-Treated 
Patients and at a Higher Incidence than Placebo (Between Arm 
Difference > 5% All Grades) in TITAN (mCSPC)

Laboratory Abnormality

ERLEADA
N=524

Placebo
N=527

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

Hematology
   White blood cell decreased 27 0.4 19 0.6
Chemistry
   Hypertriglyceridemiaa 17 2.5 12 2.3

a Does not reflect fasting values
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Non-metastatic Castration-resistant Prostate Cancer (nmCRPC)
SPARTAN, a randomized (2:1), double-blind, placebo-controlled, multi-center 
clinical study, enrolled patients who had nmCRPC. In this study, patients 
received either ERLEADA at a dose of 240 mg daily or a placebo. All patients in 
the SPARTAN study received a concomitant gonadotropin-releasing hormone 
(GnRH) analog or had a bilateral orchiectomy. The median duration of exposure 
was 33 months (range: 0.1 to 75 months) in patients who received ERLEADA and 
11 months (range: 0.1 to 37 months) in patients who received placebo.
Twenty-four patients (3%) who were treated with ERLEADA died from 
adverse reactions. The reasons for death with ≥ 2 patients included infection 
(n=7), myocardial infarction (n=3), cerebrovascular event (n=2), and unknown 
reason (n=3). ERLEADA was discontinued due to adverse reactions in 11% of 
patients, most commonly from rash (3.2%). Adverse reactions leading to dose 
interruption or reduction of ERLEADA occurred in 33% of patients; the most 
common (>1%) were rash, diarrhea, fatigue, nausea, vomiting, hypertension, 
and hematuria. Serious adverse reactions occurred in 25% of ERLEADA-
treated patients and 23% in patients receiving placebo. The most frequent 
serious adverse reactions (>2%) were fracture (3.4%) in the ERLEADA arm 
and urinary retention (3.8%) in the placebo arm.
Table 3 shows adverse reactions occurring in ≥10% on the ERLEADA arm in 
SPARTAN that occurred with a ≥2% absolute increase in frequency compared 
to placebo. Table 4 shows laboratory abnormalities that occurred in ≥15% of 
patients, and more frequently (>5%) in the ERLEADA arm compared to placebo.
Table 3: Adverse Reactions in SPARTAN (nmCRPC)

System/Organ Class  
Adverse reaction

ERLEADA
N=803

Placebo
N=398

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

General disorders and  
administration site conditions

Fatiguea,b 39 1.4 28 0.3
Musculoskeletal and connective  
tissue disorders

Arthralgiab 16 0 8 0
Skin and subcutaneous  
tissue disorders

Rashc 25 5.2 6 0.3
Metabolism and nutrition disorders

Decreased appetited 12 0.1 9 0
Peripheral edemae 11 0 9 0

Injury, poisoning and procedural  
complications

Fallb 16 1.7 9 0.8
Fracturef 12 2.7 7 0.8

Investigations
Weight decreasedb 16 1.1 6 0.3

Vascular disorders
Hypertension 25 14 20 12
Hot flush 14 0 9 0

Gastrointestinal disorders
Diarrhea 20 1.1 15 0.5
Nausea 18 0 16 0

a  Includes fatigue and asthenia
b  Per the Common Terminology Criteria for Adverse Reactions (CTCAE), the 

highest severity for these events is Grade 3
c  Includes rash, rash maculo-papular, rash generalized, urticaria, rash 

pruritic, rash macular, conjunctivitis, erythema multiforme, rash papular, 
skin exfoliation, genital rash, rash erythematous, stomatitis, drug eruption, 
mouth ulceration, rash pustular, blister, papule, pemphigoid, skin erosion, 
dermatitis, and rash vesicular

d  Includes appetite disorder, decreased appetite, early satiety, and hypophagia
e  Includes peripheral edema, generalized edema, edema, edema genital, 

penile edema, peripheral swelling, scrotal edema, lymphedema, swelling, and 
localized edema

f  Includes rib fracture, lumbar vertebral fracture, spinal compression 
fracture, spinal fracture, foot fracture, hip fracture, humerus fracture, 
thoracic vertebral fracture, upper limb fracture, fractured sacrum, hand 
fracture, pubis fracture, acetabulum fracture, ankle fracture, compression 
fracture, costal cartilage fracture, facial bones fracture, lower limb 
fracture, osteoporotic fracture, wrist fracture, avulsion fracture, fibula 
fracture, fractured coccyx, pelvic fracture, radius fracture, sternal fracture, 
stress fracture, traumatic fracture, cervical vertebral fracture, femoral 
neck fracture, and tibia fracture

Additional clinically significant adverse reactions occurring in 2% or more of 
patients treated with ERLEADA included hypothyroidism (8% versus 2% on 
placebo), pruritus (6% versus 1.5% on placebo), and heart failure (2.2% versus 
1% on placebo).

Table 4:  Laboratory Abnormalities Occurring in ≥ 15% of ERLEADA-Treated 
Patients and at a Higher Incidence than Placebo (Between Arm 
Difference > 5% All Grades) in SPARTAN (nmCRPC)

Laboratory Abnormality

ERLEADA
N=803

Placebo
N=398

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

Hematology
   Anemia 70 0.4 64 0.5
   Leukopenia 47 0.3 29 0
   Lymphopenia 41 1.8 21 1.6
Chemistry
   Hypercholesterolemiaa 76 0.1 46 0
   Hyperglycemiaa 70 2 59 1.0
   Hypertriglyceridemiaa 67 1.6 49 0.8
   Hyperkalemia 32 1.9 22 0.5

a Does not reflect fasting values

Rash
In the combined data of two randomized, placebo-controlled clinical studies, 
SPARTAN and TITAN, rash associated with ERLEADA was most commonly 
described as macular or maculo-papular. Adverse reactions of rash were 
reported for 26% of patients treated with ERLEADA versus 8% of patients 
treated with placebo. Grade 3 rashes (defined as covering > 30% body 
surface area [BSA]) were reported with ERLEADA treatment (6%) versus 
placebo (0.5%).
The onset of rash occurred at a median of 83 days of ERLEADA treatment. 
Rash resolved in 78% of patients within a median of 78 days from onset 
of rash. Rash was commonly managed with oral antihistamines, topical 
corticosteroids, and 19% of patients received systemic corticosteroids. 
Dose reduction or dose interruption occurred in 14% and 28% of patients, 
respectively. Of the patients who had dose interruption, 59% experienced 
recurrence of rash upon reintroduction of ERLEADA. 
Hypothyroidism
In the combined data of two randomized, placebo-controlled clinical studies, 
SPARTAN and TITAN, hypothyroidism was reported for 8% of patients 
treated with ERLEADA and 1.5% of patients treated with placebo based 
on assessments of thyroid-stimulating hormone (TSH) every 4 months. 
Elevated TSH occurred in 25% of patients treated with ERLEADA and 7% of 
patients treated with placebo. The median onset was at the first scheduled 
assessment. There were no Grade 3 or 4 adverse reactions. Thyroid 
replacement therapy was initiated in 4.9% of patients treated with ERLEADA. 
Thyroid replacement therapy, when clinically indicated, should be initiated or 
dose-adjusted [see Drug Interactions].
Post-Marketing Experience
The following additional adverse reactions have been identified during post-
approval use of ERLEADA. Because these reactions are reported voluntarily 
from a population of uncertain size, it is not always possible to reliably 
estimate the frequency or establish a causal relationship to drug exposure.
Respiratory, Thoracic and Mediastinal Disorders: interstitial lung disease
Skin and Subcutaneous Tissue Disorders: Stevens-Johnson syndrome/toxic 
epidermal necrolysis
DRUG INTERACTIONS
Effect of Other Drugs on ERLEADA
Strong CYP2C8 or CYP3A4 Inhibitors 
Co-administration of a strong CYP2C8 or CYP3A4 inhibitor is predicted to 
increase the steady-state exposure of the active moieties (sum of unbound 
apalutamide plus the potency-adjusted unbound N-desmethyl-apalutamide). 
No initial dose adjustment is necessary however, reduce the ERLEADA dose 
based on tolerability [see Dosage and Administration (2.2) in Full Prescribing 
Information]. Mild or moderate inhibitors of CYP2C8 or CYP3A4 are not 
expected to affect the exposure of apalutamide.
Effect of ERLEADA on Other Drugs
CYP3A4, CYP2C9, CYP2C19 and UGT Substrates
ERLEADA is a strong inducer of CYP3A4 and CYP2C19, and a weak inducer 
of CYP2C9 in humans. Concomitant use of ERLEADA with medications that 
are primarily metabolized by CYP3A4, CYP2C19, or CYP2C9 can result in 
lower exposure to these medications. Substitution for these medications is 
recommended when possible or evaluate for loss of activity if medication is 
continued. Concomitant administration of ERLEADA with medications that are 
substrates of UDP-glucuronosyl transferase (UGT) can result in decreased 
exposure. Use caution if substrates of UGT must be co-administered with 
ERLEADA and evaluate for loss of activity [see Clinical Pharmacology (12.3) 
in Full Prescribing Information].
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P-gp, BCRP or OATP1B1 Substrates
Apalutamide was shown to be a weak inducer of P-glycoprotein (P-gp), breast 
cancer resistance protein (BCRP), and organic anion transporting polypeptide 
1B1 (OATP1B1) clinically. At steady-state, apalutamide reduced the plasma 
exposure to fexofenadine (a P-gp substrate) and rosuvastatin (a BCRP/
OATP1B1 substrate). Concomitant use of ERLEADA with medications that are 
substrates of P-gp, BCRP, or OATP1B1 can result in lower exposure of these 
medications. Use caution if substrates of P-gp, BCRP or OATP1B1 must be 
co-administered with ERLEADA and evaluate for loss of activity if medication 
is continued [see Clinical Pharmacology (12.3) in Full Prescribing Information].
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
The safety and efficacy of ERLEADA have not been established in females. 
Based on findings from animals and its mechanism of action, ERLEADA can 
cause fetal harm and loss of pregnancy when administered to a pregnant 
female [see Clinical Pharmacology (12.1) in Full Prescribing Information]. 
There are no available data on ERLEADA use in pregnant women to inform a 
drug-associated risk. In an animal reproduction study, oral administration of 
apalutamide to pregnant rats during and after organogenesis resulted in fetal 
abnormalities and embryo-fetal lethality at maternal exposures ≥ 2 times the 
human clinical exposure (AUC) at the recommended dose (see Data).
Data
Animal Data
In a pilot embryo-fetal developmental toxicity study in rats, apalutamide 
caused developmental toxicity when administered at oral doses of 25, 50 or 
100 mg/kg/day throughout and after the period of organogenesis (gestational 
days 6-20). Findings included embryo-fetal lethality (resorptions) at doses 
≥50 mg/kg/day, decreased fetal anogenital distance, misshapen pituitary 
gland, and skeletal variations (unossified phalanges, supernumerary short 
thoracolumbar rib(s), and small, incomplete ossification, and/or misshapen 
hyoid bone) at ≥25 mg/kg/day. A dose of 100 mg/kg/day caused maternal 
toxicity. The doses tested in rats resulted in systemic exposures (AUC) 
approximately 2, 4 and 6 times, respectively, the AUC in patients.
Lactation
Risk Summary
The safety and efficacy of ERLEADA have not been established in females. 
There are no data on the presence of apalutamide or its metabolites in 
human milk, the effect on the breastfed child, or the effect on milk production.
Females and Males of Reproductive Potential
Contraception
Males
Based on the mechanism of action and findings in an animal reproduction 
study, advise male patients with female partners of reproductive potential to 
use effective contraception during treatment and for 3 months after the last 
dose of ERLEADA. [see Use in Specific Populations].
Infertility
Males
Based on animal studies, ERLEADA may impair fertility in males of reproductive 
potential [see Nonclinical Toxicology (13.1) in Full Prescribing Information].
Pediatric Use
Safety and effectiveness of ERLEADA in pediatric patients have not been 
established.
Geriatric Use
Of the 1327 patients who received ERLEADA in clinical studies, 19% of 
patients were less than 65 years, 41% of patients were 65 years to 74 years, 
and 40% were 75 years and over.
No overall differences in effectiveness were observed between older and  
younger patients.
Of patients treated with ERLEADA (n=1073), Grade 3-4 adverse reactions 
occurred in 39% of patients younger than 65 years, 41% of patients 65-74 years, 
and 49% of patients 75 years or older. Falls in patients receiving ERLEADA 
with androgen deprivation therapy was elevated in the elderly, occurring in 
8% of patients younger than 65 years, 10% of patients 65-74 years, and 19% of 
patients 75 years or older.
OVERDOSAGE
There is no known specific antidote for apalutamide overdose. In the event 
of an overdose, stop ERLEADA, undertake general supportive measures until 
clinical toxicity has been diminished or resolved.

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Cerebrovascular and Ischemic Cardiovascular Events
•  Inform patients that ERLEADA has been associated with cerebrovascular 

and ischemic cardiovascular events. Advise patients to seek immediate 
medical attention if any symptoms suggestive of a cardiovascular or a 
cerebrovascular event occur [see Warnings and Precautions].

Falls and Fractures
•  Inform patients that ERLEADA is associated with an increased incidence 

of falls and fractures [see Warnings and Precautions].
Seizures
•  Inform patients that ERLEADA has been associated with an increased 

risk of seizure. Discuss conditions that may predispose to seizures and 
medications that may lower the seizure threshold. Advise patients of the 
risk of engaging in any activity where sudden loss of consciousness could 
cause serious harm to themselves or others. Inform patients to contact 
their healthcare provider right away if they experience a seizure [see 
Warnings and Precautions].

Rash
•  Inform patients that ERLEADA is associated with rashes and to inform 

their healthcare provider if they develop a rash [see Adverse Reactions].
Dosage and Administration
•  Inform patients receiving concomitant gonadotropin-releasing hormone 

(GnRH) analog therapy that they need to maintain this treatment during the 
course of treatment with ERLEADA.

•  Instruct patients to take their dose at the same time each day (once 
daily). ERLEADA can be taken with or without food. Each tablet should be  
swallowed whole.

•  Inform patients that in the event of a missed daily dose of ERLEADA, 
they should take their normal dose as soon as possible on the same day 
with a return to the normal schedule on the following day. The patient 
should not take extra tablets to make up the missed dose [see Dosage and 
Administration (2.1) in Full Prescribing Information].

•  Instruct patients who have difficulty swallowing tablets whole to mix the 
recommended dose of ERLEADA tablets with applesauce. Do not crush 
tablets [see Dosage and Administration (2.3) in Full Prescribing Information].

Embryo-Fetal Toxicity
•  Inform patients that ERLEADA can be harmful to a developing fetus. 

Advise male patients with female partners of reproductive potential to use 
effective contraception during treatment and for 3 months after the last 
dose of ERLEADA. Advise male patients to use a condom if having sex with 
a pregnant woman [see Warnings and Precautions].

Infertility
•  Advise male patients that ERLEADA may impair fertility and not to donate 

sperm during therapy and for 3 months following the last dose of ERLEADA 
[see Use in Specific Populations].

Manufactured for:
Janssen Products, LP
Horsham, PA 19044, USA

© 2019 Janssen Pharmaceutical Companies
cp-50509v8

ERLEADA® (apalutamide) tablets ERLEADA® (apalutamide) tablets

S:7"

S:10"
T:8.25"

T:10.875"
B:8.5"

B:11.125"



TUMOR TYPE

July 2022  | Case-Based Roundtable Meetings Spotlight    95

MODI: What factors play a role when 
selecting subsequent lines of therapy 
for relapsed DLBCL?

GOLDMAN: I think all these [factors] 
come into play, and this gentleman 

being 79 years old and not transplant 
eligible narrows down the options. 
And he’s already failed 2 lines of 
therapy. I can’t imagine that his perfor-
mance status [PS] is better after 
failing second-line therapy than   

Roundtable Discussion:  
Modi Examines Key Considerations  
for Third-Line Therapies in R/R DLBCL

Dipenkumar Modi, MD 
(Moderator)

Hematology/Oncology
Bone Marrow & Stem Cell  
Transplant Program

Barbara Ann Karmanos  
Cancer Institute

Detroit, MI

PARTICIPANT LIST  
(in speaking order)

Lyle S. Goldman, MD
Ahmad H. Mattour, MD
Sapna R. Patel, MD
Vrushali S. Dabak, MD
Robert E. Bloom, MD
Anas Al-Janadi, MD

Event region: Michigan

A 79-year-old man presented with fever, a 7-lb unintentional weight loss, and 
occasional chest pain. He had a medical history of controlled hypertension, 
and during a physical exam, he appeared tired and had a palpable bilateral 
cervical lymphadenopathy.

Lymph Node Biopsy

An immunohistochemistry panel showed he was CD10 positive and CD20 
positive, which confirmed diffuse large B-cell lymphoma (DLBCL). Fluorescence 
in situ hybridization showed he was negative for rearrangements of BCL6, 
BCL2, and MYC. A whole-body PET/CT scan showed activity in the colonic 
wall (largest node, 3.9 cm) and evidence of subcutaneous tissue involvement. 
An MRI of the brain showed no evidence of lesions. He was diagnosed with 
International Prognostic Index high-risk stage IV, Ann Arbor stage III/IV 
germinal center disease, and had an ECOG performance status of 1. 

He received 6 cycles of R-CHOP (rituximab [Rituxan], cyclophosphamide 
[Cytoxan], doxorubicin hydrochloride, vincristine [Marqibo], and prednisone]. 
A PET scan at the end of treatment showed complete remission, but 1 year 
later, he presented with diffuse lymphadenopathy confirmed by PET/CT scan, 
and a biopsy showed relapse of DLBCL. The patient was considered ineligible 
for transplant due to older age and high risk. He then received second-
line therapy of R-GemOx (rituximab plus gemcitabine and oxaliplatin), and  
achieved a best response of partial remission. After 5 months, the patient 
experienced disease progression.

DISCUSSION QUESTION
What are the key factors that influence your decision-making for next- 
line therapy?

Laboratory Results
Lactate dehydrogenase 300 U/L

Hemoglobin 10.8 g/dL

Bilirubin 1.3 mg/dL

Creatinine 1.7 mg/dL

HIV and hepatitis B/C Negative

All other values Within normal limits

CASE SUMMARY
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it was after he failed first-line therapy. So, I still think that 
we’re looking at giving him an active regimen that has a 
good chance of getting him into remission. The recent 
data with tafasitamab-cixix [Monjuvi] and lenalidomide 
[Revlimid] are very robust for patients who are transplant 
ineligible, and there’s a very high complete response [CR] 
rate and durable remissions.1 

I don’t think that the insurance coverage really matters 
here, and he’s not going to be eligible for chimeric antigen 
receptor [CAR] T-cell therapy if he’s not eligible for trans-
plant. So, I think using a CD19-based therapy would be 
most appropriate for him.

MODI: Would you consider cell of origin when you deter-
mine second- or third-line therapy for DLBCL?

GOLDMAN: Yes, maybe, but I don’t think the studies 
clearly show that it makes a difference, unless you’re 
using a BTK [Bruton tyrosine kinase] inhibitor. I’m not sure 
that the studies show that it matters or [that] it is neces-
sary to choose therapy based on that, but I’m interested to 
hear what you say.

MODI: Well, there are some data that show patients who 
have non–germinal center B-cell–like (GCB) DLBCL tend 
to respond better with lenalidomide and rituximab–based 
combinations. The response rates are higher, more than 
50% to 55%, compared with GCB DLBCL. But, yes, outside 
those settings, I think selection of treatment based on cell 
of origin usually hasn’t panned out in relapsed/refractory 
DLBCL settings. 

Dr Mattour, what factors matter to you or what factors 
do you consider when you select the next line of therapy?

MATTOUR: A combination of all the factors listed. 
Sometimes it’s one thing or another that determines what 
the patient would like or be able to receive. Top of the list 
oftentimes are comorbidities, and toxicities of the previous 
treatment also play a role in determining what the patient 
would be eligible to receive and even to tolerate.

MODI: So for this patient who has received R-CHOP and 
R-GemOx, what is your preferred regimen? Would you 
consider tafasitamab/lenalidomide; polatuzumab vedotin-
piiq [Polivy], bendamustine, and [rituximab; (pola-BR)]; or 
loncastuximab tesirine-lpyl [Zynlonta]?

MATTOUR: Tafasitamab/lenalidomide would be an 
option. Practically, I’ve had some patients who had 
good results with polatuzumab. Again, it depends on 
what we can give a patient and what they would be 
able to tolerate.

MODI: Do you often have issues with the insurance to obtain 
a lenalidomide prior authorization compared with pola-BR, 
which is intravenous and easy to get?

MATTOUR: Not so much. I mean, we do, but in our situation, 
we have a good support system that oftentimes takes some 
load off us. But yes, we’ll hear some resistance, but often-
times it resolves in a timely manner.

MODI: OK. How about if you are thinking to send this patient 
for CAR T-cell therapy down the line?

MATTOUR: Well, [this patient’s] age—I know it shouldn’t be a 
factor, but it is. I would consider it, but again it would depend 
on the patient and how he looks in real life. 

POLLING QUESTION

“What proportion of your patients with relapsed/
refractory DLBCL receive CAR T-cell therapy?”
n 10% 44% (4)

n 10% to 25% 34% (3)

n 26% to 50% 0% (0)

n 51% to 75% 22% (2)

n 75% or more 0% (0)

 Total votes: 9

The patient received treatment with ADT plus  
apalutamide (Erleada).

DISCUSSION QUESTION
CAR T-cell therapy was discussed as an option, 
but the patient declined due to distance to nearest 
transplant center.

CASE UPDATE

PATEL: I’m new to all these 3 drugs, but I think loncastux-
imab sounds a little bit more toxic. But given the fact that 
some of these patients are very young, they could probably 
benefit from this, [especially those] who have gone at least 
over 2 lines of therapy. The other fact is that regardless of 
CAR T-cell therapy before or after, they had a good response. 

MODI: Do you think about any patient characteristics that 
make you worry about using any of these options, like which 
patients you think might tolerate loncastuximab better than 
the other patients?

PATEL: If they are heavily treated, it means their bone 
marrows are heavily treated, so pancytopenia is common 
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in these patients, isn’t it? So I think younger patients might 
benefit. When I say younger, maybe in their 60s and less than 
70 years, and of course, good-performing patients, at least 
an ECOG PS of [0 to 2].

POLLING QUESTION

“What would you most likely recommend for this 
patient now, after chemoimmunotherapy?”

DISCUSSION QUESTIONS
• What do you generally think about the newer 

treatment options for relapsed/refractory 
DLBCL (tafasitamab/lenalidomide, pola-BR, 
and loncastuximab? What individual patient 
characteristics (clinical, pathological) might make a 
difference in your assessment? 

• When you think about each, what patient comes to 
mind as a “perfect fit”?

n Tafasitamab/lenalidomide 83% (5)

n Polatuzumab vedotin ±  
     bendamustine/rituximab 

17% (1)

n Loncastuximab tesirine 0% (0)

n Rituximab-based chemotherapy 0% (0)

n Other/clinical trial 0% (0)

 Total votes: 6

DABAK: Yes, for me, if I am sending a patient for CAR T-cell 
therapy, I would rather stay away from CD19-directed treat-
ments and go with maybe a pola-BR regimen vs the other 2. 
Sure, loncastuximab can be given before or after and it does 
not  change whether the patients responded to CAR T-cell 
therapy, but what has always been at the back of the mind 
is the loss of CD19 after you treat them with these medica-
tions and [whether it] will reduce the effectiveness of CAR 
T-cell therapy. 

MODI: Yes, you’re right. There are some data showing that 
CD19 expression—unlike CD20 expression, which can be 
mutated or diminished with CD20-targeting agents like ritux-
imab or obinutuzumab [Gazyva]—stays on B lymphocytes or 
even PB [peripheral blood] lymphocytes.2 

One of the likely explanations for CAR T-cell therapy 
failure is CD19 loss, which is present in about 30% of 
patients. However, there are also CAR T-cell data [in which] 
the subgroup analysis showed the patient still responded, 
even if CD19 was not present at the time of therapy. 

So yes, to make your point, as a clinician it always worries 
me as well whether targeting CD19 might diminish the 
effectiveness of subsequent CAR T-cell therapy. But some 
data, again the numbers are very small, show reassuringly 

that targeting CD19 before CAR T-cell therapy might 
not do major damage in terms of the response to CAR 
T-cell therapy.

BLOOM: This is often a quandary that we get into when 
we have multiple therapies—none of which are perfect—that 
are all developed in parallel and not tested head-to-head. 
We have more trouble comparing them because so often 
for isolated trials, when they eventually are tested head-to-
head—if they’re ever tested—the outcomes are sometimes 
different than what you would expect. When this occurs, 
we tend to try to select patients based upon what toxici-
ties they can best tolerate. 

However, what we would prefer in a situation like this is to 
have a biologic marker that would suggest that this patient 
is more likely to respond to this treatment or this patient is 
more likely to respond to that treatment. 

Without one and without a clear winner where toxicities 
are concerned, it seems to me that what everyone in each 
center is going to have to do is decide which drug they want 
to use so that they can become very good at it. I’m sure 
that each of these drugs requires finesse and experience, 
and I think you’ll end up doing a better job if you choose 1 
drug and use it often than if you have a little bit of experi-
ence using each of them.

MODI: You are right, Dr Bloom. I think this is the era we 
are living in. Each trial has its own inclusion criteria and 
it’s hard to compare across the trials. We are comparing 
apples to oranges. 

Also, you are right, that it [depends] on what physicians 
are comfortable with. Looking across the patient popula-
tion, among these 3 treatment options, one thing I can say is 
that patients who got loncastuximab were somewhat heavily 
pretreated, but despite that and failing CAR T-cell therapy 
or having double-hit or double-expressor lymphomas, they 
have responded to a single-agent drug with an objective 
response rate of 48%.2

BLOOM: Yes, but the CR rate was 25%, right?

MODI: Yes, the CR rate was 25%.3

BLOOM: The CR rate for the other 2 drugs, where they 
weren’t as heavily pretreated, was [about] 40%,1,4 and 
there’s no way to know whether the difference in those 
numbers is because of how many previous treatments they 
got or if it is the quality of the drug [From the Data1,3,4]. 
There is absolutely no way to know.

MODI: Well, one thing I can say is that there were patients  
who participated in the tafasitamab trial who were   
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less heavily pretreated, and fewer patients had primary 
refractory disease. Moreover, prior CAR T-cell therapy 
and transplant were not allowed. 

So I can say that biologically, we were dealing with 
relapsed DLBCL, but the biology among that patient 
population might be different from the biology in the 
loncastuximab cohort. Those patients are having high CR 
rates but also more durable remissions because probably 
they are more chemotherapy sensitive.

BLOOM: I have no reason to doubt you, but we don’t know.

MODI: Oh, absolutely, yes. The eventual question comes, 
do we have head-to-head comparisons? Obviously the 
answer is no. Are there going to be head-to-head compar-
isons? Probably not. We are still doing apples to oranges. 
I totally agree with your statement on it, that, yes, we 
don’t have that comparison yet.

DABAK: I want to also make a couple of points. If the 
patients have failed, say, R-CHOP, then they go on to 
another chemotherapy combination like R-GemOx, 
R-DHAP [rituximab, dexamethasone, cytarabine, cispl-
atin] or R-ICE [rituximab, ifosfamide (Ifex), carbopl-
atin, etoposide]. Then they go on to transplant and 
still relapse, or they cannot go to transplant and they 
relapse, as we have used rituximab-based chemotherapy 
as a common theme. 

So just thinking logically, it makes more sense to go 
to a different mechanism of action, which is the CD19-
targeting agents, whether it’s tafasitamab/lenalidomide 
or loncastuximab over pola-BR. You may steer more 
toward that just for a different mechanism of action. 
Maybe one would use tafasitamab/lenalidomide over 
loncastuximab only because a lot of times these patients 
are still going to relapse no matter what you do, whether 
you give them the CAR T-cell therapy or not, and they’re 
probably going to need all drugs one after the other. 
We have more data showing that loncastuximab can 
be given before or after, whereas we do not have data 

showing that tafasitamab/lenalidomide works after 2 to  
4 lines of therapy or after loncastuximab. So I may 
reserve it for a later time if the patient relapses.

MODI: Yes, I also echo your comments. I want to 
add one more thing: The long-term outcomes of tafa-
sitamab/lenalidomide reported that the earlier you offer 
this combination in second-line therapy, the better the 
CR, PFS [progression-free survival], and OS [overall 
survival] compared with when you offer this as third- or 
fourth-line therapy. 

[This is] because we are dealing with an immunomodu-
latory agent, lenalidomide, which has some synergy with 
tafasitamab. So the earlier you offer it in the disease 
course, probably the better mileage you might get out of 
this regimen. I agree with you on that statement. 

Dr Patel, do you have any comments to add? How do 
you use these agents in your practice?

PATEL: Basically, we are dependent on a referral system 
once they progress on first-line therapy. But now that 
these brand-new agents have come into play, I think 
we are tempted to go ahead and try [them]. Like it was 
mentioned, all these 3 agents are going to be tried one 
after the other regardless. I still think depending on the 
age, PS, and the number of prior lines of therapy, loncas-
tuximab may be the drug of choice because one can use 
it before or after CAR T-cell therapy. 

As Dr Bloom said, all 3 don’t have head-to-head studies, 
so we can’t say one is better than the other, and there’s 
only very little experience with each of them. So I think 
with hematologic malignancies, we need a little bit more 
experience with these drugs before I can make a definite 
decision on which I would really use.

MODI: If you must use any of these agents as a bridge for 
CAR T-cell therapy, do you have any preference?

AL-JANADI: There’s no preference, and honestly, I 
agree with you completely and with what everyone 

In the single-arm phase 2 LOTIS-2 trial (NCT03589469), loncastuximab tesirine had an overall 

response rate (ORR) of 48.3% (95% CI, 39.9%-56.7%) and a CR rate of 24.1%.1 In the single-arm phase 

2 L-MIND trial (NCT02399085), tafasitamab/lenalidomide had an ORR of 60% (95% CI, 48%-71%) and 

a CR rate of 34%.3 In the randomized phase 2 GO29365 trial (NCT02257567), pola-BR had an ORR of 

45% and a CR rate of 40.0% vs an ORR of 20.0% and a CR of 17.5% for BR.4

FROM THE DATA
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has been saying. You made a good comment and 
disclaimer that we’re just assuming we know what 
the best choice is, but we’re just depending on small 
studies, and none of these have a very good long-term 
or large number, right? 

There is going to be, hopefully, some registry trial. 
I’m not sure if any company is doing any registry 
outcomes to tell us a little more about that. The hypo-
thetical point about CD19 I would still put at the front 
of my thoughts, because we have very few patients 
on loncastuximab who have had treatment and then 
went on to CAR T-cell therapy. But that could be pure 
chance, right? It’s a very small number, so I would 
consider that. 

We have a CAR T-cell program [at our center], and we 
rarely turn down a patient. We have treated in the last  
36 months approximately 36 patients—so about an 
average of 1 patient a month—and the majority of them 
had DLBCL. Very few patients did not make it [for the 
CAR T-cell therapy], but of course, it depends on the 
availability of [whom] we’re seeing. We do use a lot of 
CAR T cell before any of these antibodies, immediately 
[after] they fail their second-line therapy. 

All patients go to first-line therapy, and when they 
relapse, they go to second-line therapy with the inten-
tion of transplant. If they fail second-line therapy, and 
probably about 40% of patients still progress, they will 
move to transplant. Those who respond go to trans-
plant too, and those who relapse after transplant, we 
still send them for CAR T-cell therapy.

MODI: When they need some bridging or some treatment 
for the lymphoma when  you are waiting for CAR T-cell 
therapy, do you have any preferred regimen?

AL-JANADI: We don’t direct the doctors on what to do, 
but I saw a lot of pola-BR being used.

MODI: What is your experience with pola-BR, particu-
larly bendamustine causing lymphopenia? 

AL-JANADI: This is only going to be a few cycles anyway, 
so we don’t necessarily discourage them. We tell them 
if that’s what you like to use, you could still use it. We 
have not had failure of the CAR T-cell product.

MODI: I mean in terms of peripheral B-cell collection, 
have you had any issues when they got bendamustine?

AL-JANADI: That’s what I’m saying, we didn’t have a 
failure of collecting T cells to send to manufacturing, 
because they only receive a few cycles of this. Within 
probably 3, maximum 4, cycles, they’re already ready 
for their CAR T cells.  n
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The long-term outcomes of tafasitamab/lenalidomide 
reported that the earlier you offer this combination, 
in second-line therapy, the better the CR, PFS, and 
OS compared with when you offer this as third- or 
fourth-line therapy because we are dealing with an 
immunomodulatory agent, lenalidomide, which has 
some synergy with tafasitamab. ”

—DIPENKUMAR MODI,  MD
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