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Treatment Options in TNBC
In this case, the patient received first-line gemcitabine and 
carboplatin and had a partial response for 6 months, which 
in this situation is robust. A progression-free survival of  
6 months with this rapid recurrence is quite nice. You don’t 
see that in many trials, but after 6 months, she has progres-
sion in the liver, which is now enlarging, and her performance 
status has declined a bit. 

I don’t use doublet [regimens] a whole lot and there isn’t 
any survival advantage for those. Often, in our registration for 
phase 3 trials that are comparing first-line therapy…taxane 
[will be] the control arm for these patients. Patients who have 
rapid recurrence, especially in this era, if they’ve had anthra-
cycline, taxane, platinum, and capecitabine given to them 
during that initial period, then the decisions are a bit more 
challenging in terms of what to give these patients in the first-
line setting that is likely to provide benefit. 

In terms of then thinking about treatment options for this 
patient with rapid recurrence, the underlying comorbidities 
[of the patient are]…one of the first 2 things we think about 
as we’re making treatment decisions, with patients’ wishes 
and treatment goals being important [as well]. 

However, these patients with [TNBC who] have these 
rapid recurrences within the first 12 months have quite poor 
outcomes, especially in this era where most of them received 
all our good drugs in [the] frontline setting. [For example,] if a 
patient has a tumor that had a short time of response to the 
drugs that they were exposed to, probably, you’re not going 
to get much response reexposing the cancer to the same 
drugs if it’s within the short time period.

The Role of Sacituzumab Govitecan  
in TNBC
Some of these patients must consider what they got in the 
curative setting as a line of therapy for metastatic disease. 
Assuming this person had platinum[-based] and taxane-
based chemotherapy, in the first line my choice would be 
agents that are not those, and out of the regular chemo-
therapy options, I would be left with eribulin [Halaven]. 

However, in the ASCENT study [NCT02574455], saci-
tuzumab was superior to eribulin,1 so ideally, I would 
like for the patient to have access to sacituzumab with 
rapid progression out of what is available right now, as 
you want to target HER2 positive, and sacituzumab is the 
most robust option. Of course, at times we are restricted 
by what the label of the drug is, and what we can get our 
patients access to.

Sacituzumab was approved by the FDA for patients with 
unresectable, locally advanced, or metastatic TNBC who 
received 2 or more prior systemic therapies, with at least 
one of them for metastatic disease.2 The 1 prior therapy in 
the neoadjuvant or adjuvant setting counts as 1 line, and 
then 1 line of metastatic therapy, and in a case [like this] it 
sometimes makes even more sense to introduce it in the first 
line, because you’re kind of out of options from good agents, 
unless there is a trial that’s available.

Assessing Subgroups 
[A question clinicians ask themselves when sequencing 
treatment is whether] we should save the best for last as 
some patients just won’t get there, and the other thing that 
I have noted is for patients where this is working, I don’t run 
into cumulative toxicity. For other treatments, like taxanes 
or even vinorelbine, even when it’s working, often after a 
certain number of cycles, you run into neuropathy or other 
adverse events [AEs] where you now must stop the drug 
because of them. So, if you can get through managing the 
cytopenias and diarrhea, then if it’s working, then some-
body can stay on it for a year to a year and a half without 
worrying about neuropathy. 

Priyanka Sharma, MD
Assistant Director of Clinical Research 
Co-Program Leader, Drug Discovery, 
Delivery and Experimental 

Therapeutics Program
University of Kansas Medical Center
Kansas City, KS

Clinical Commentary: Sharma Shows How Sacituzumab 
Impacts Treatment for Patients With TNBC

At a live virtual event, Priyanka Sharma, MD, discussed 
the treatment options for patients with metastatic 
breast cancer who develop triple-negative breast 
cancer (TNBC). The best option she discussed was 
the use of sacituzumab govitecan-hziy (Trodelvy) 
and how this affects the sequencing of treatment 

for these patients. Moreover, she discussed the 
best way to dose reduce with this drug to offset 
certain toxicities by looking at the case of a 
woman aged 48 years with TNBC who was given 
adjuvant capecitabine and ended up having rapid  
disease progression. 

EVENT SUMMARY
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TUMOR TYPEBREAST CANCER

But I do have to say that when this was our first antibody 
drug conjugate [ADC] for patients with breast cancer beyond 
trastuzumab [Herceptin] and in HER2-positive patients, the 
general thought process, or what we expected, was, it’s going 
to be like T-DM1 with no neutropenia and we won’t have issues 
with it. When you’re [treating] patients in clinic, it is kind of like 
[treating] somebody on chemotherapy in terms of some of the 
AEs, so even though it is an ADC and has more robust activity 
for the cancer itself, the other AEs do mimic chemotherapy, 
so it requires that management for the patients. 

If we look at the ASCENT data by the germline BRCA status, 
what we see is the presence or absence of germline mutation 
[in the disease] doesn’t impact the efficacy of sacituzumab 
[Table3]. Of course, it plays an important role for a patient 
to have access to a PARP inhibitor, probably before they got 
to needing sacituzumab, and the TROP2 expression was 
also assessed in ASCENT with more than 80% of patients 
[having] a high or medium expression [whereas] only 20% 
have low expression. There wasn’t enough power to compare 
the low vs the high to medium expression subgroups but 
given [that] most patients have high to medium expression, 
TROP2 expression isn’t considered a biomarker for the effi-
cacy of sacituzumab. 

So at least to date…we don’t have any valid clinically 
available biomarkers that help us select and say that this 
population is going to benefit the most or, on converse, [that] 
this population is unlikely to benefit from sacituzumab. The 
survival after this point is poor for these patients; if you look 
at overall survival, it’ll be under 6 months for many of these 
patients, and clearly, an area of unmet need, and we need 
better treatment options for these patients; [having] access 
to look for a trial, obviously, is important. 

Toxicity Management With Sacituzumab
It does come up sometimes in terms of whether we can 
deliver these ADCs to our older patients. I don’t want to say 

patients greater than 65 years are necessarily older patients, 
but certainly older than our average patients with TNBC, and 
we see [whether] the efficacy was maintained regardless of the 
age. Sacituzumab was not any less effective in older patients, 
and the physician’s choice was also, by the same comparison, 
not any more effective in older patients.

As expected, the dose reductions were more frequent in 
older patients, but they were similar overall between both 
arms, and the treatment discontinuation due to treatment-
related AEs was, again, a very small proportion of patients, and, 
equally, just seen in both arms.4 So, if older patients have trou-
ble tolerating the standard chemotherapy drug, they will have 
similar trouble tolerating sacituzumab, but this is not particu-
larly any harsher for older patients.

Now, if I’m kind of worried about [patients experiencing] 
diarrhea I will start at a lower dose, because I think it’s easier 
to manage low-grade diarrhea, get a good system in place, 
and then build the dose up, as opposed to the patient getting 
into severe trouble with that diarrhea or with something else 
like kidney dysfunction or hospitalization. I’ve been starting 
to do that, especially in women who are over 70 years…I start 
one dose [level] lower and I will let them get through per the 
cycle, and figure out what we’re going to do, and then with 
the second cycle, if we feel comfortable, we go back up on 
the full dose. n

FOR FULL LIST OF REFERENCES, VISIT TARGETEDONC.COM

TA B L E .  E f f i c a c y  o f  S a c i t u z u m a b  b y  G e r m l i n e  B R CA 1 / 2  S t a t u s 3 

EFFICACY RESULTS gBRCA1/2M(+) gBRCA1/2M(−)

SG (n = 16) TPC (n = 18) SG (n = 133) TPC (n = 125)

ORR, n (%) 3 (19) 1 (6) 44 (33) 7 (6)

Odds ratio (95% CI) 3.9 (0.4-42.2) 8.3 (3.6-19.4)

Median PFS, mo (95% CI) 4.6 (1.3-10.3) 2.5 (0.8-5.5) 4.9 (3.8-5.9) 1.6 (1.5-2.5)

HR (95% CI) 0.6 (0.2-1.6) 0.4 (0.3-0.6)

Median OS, mo (95% CI) 15.6 (6.2-NE) 4.4 (3.6-9.7) 10.9 (9.6-13.4) 7.0 (5.6-8.2)

HR (95% CI) 0.4 (0.2-0.9) 0.5 (0.4-0.7)

g, germline; M, mutation; mo, months; NE, not estimable; ORR, overall response rate; OS, overall survival; PFS, progression-free survival; SG, sacituzumab govitecan; TPC, the physician’s choice. 

FOLLOW US ON TWITTER
for the latest oncology news!

@TargetedOnc 
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1L aRCC treatment that offers a balance of data:
superior OS, safety and tolerability, 
and patient-reported quality of life1-4 *

*

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

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

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

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

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

1L aRCC

BLEED: 8.375"w

TRIM: 7.875"w 

SAFETY: 6.875"w 

B
LE

E
D

: 11.25
"h

T
R

IM
: 10

.5
"h 

S
A

F
E

T
Y

: 9
.5
"h 

C
O

D
E

_C
A

B
O

M
E

T
Y

X
_R

C
C

_3P
G

_E
ffi  cacy In B

alance Jo
urnalA

d
_7.875

" x 10
.5
”_A

-Size_P
ag

e



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

Patients at risk

Median

Median OS not reached in either treatment arm.1

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

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

Early and sustained separation of OS curves in the 
primary analysis1

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

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

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

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

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

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

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

CheckMate-9ER study design1,2,5

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

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

DISCOVER MORE AT CABOMETYXhcp.com

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

Secondary endpoint

* PFS and ORR were assessed by BICR.1

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

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

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

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

Primary endpoint Secondary endpoint

MEDIAN PFS WAS DOUBLED1*

16.6
months

CABOMETYX 
+ OPDIVO

8.3
months
sunitinib

HR=0.51 
(95% CI:

0.41-0.64)
P<0.0001

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

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

vs

ORR WAS DOUBLED1*

P<0.0001

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

(95% CI: 
22.4-32.3; 

n=328) 

 55.7%
CABOMETYX 

+ OPDIVO

 27.1%
sunitinib

vs
vs8%

(n=26/323)
CABOMETYX 

+ OPDIVO

4.6% 
(n=15/328)
sunitinib

CR

vs48%
(n=154/323)

CABOMETYX 
+ OPDIVO

23% 
(n=74/328)

sunitinib

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

Patients at risk

Median

Median OS not reached in either treatment arm.1

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

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

Early and sustained separation of OS curves in the 
primary analysis1

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

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

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

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

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

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

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

CheckMate-9ER study design1,2,5

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

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

Secondary endpoint

* PFS and ORR were assessed by BICR.1

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

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

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

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

Primary endpoint Secondary endpoint

MEDIAN PFS WAS DOUBLED1*

16.6
months

CABOMETYX 
+ OPDIVO

8.3
months
sunitinib

HR=0.51 
(95% CI:

0.41-0.64)
P<0.0001

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

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

vs

ORR WAS DOUBLED1*

P<0.0001

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

(95% CI: 
22.4-32.3; 

n=328) 

 55.7%
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vs
vs8%
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CABOMETYX® (cabozantinib) TABLETS 
BRIEF SUMMARY OF PRESCRIBING INFORMATION. 
PLEASE SEE THE CABOMETYX PACKAGE INSERT FOR 
FULL PRESCRIBING INFORMATION. 
INITIAL U.S. APPROVAL: 2012
1  INDICATIONS AND USAGE 
1.1  Renal Cell Carcinoma 
CABOMETYX is indicated for the treatment of patients with 
advanced renal cell carcinoma (RCC). 
CABOMETYX, in combination with nivolumab, is indicated for 
the first-line treatment of patients with advanced RCC. 
1.2  Hepatocellular Carcinoma 
CABOMETYX is indicated for the treatment of patients with 
hepatocellular carcinoma (HCC) who have been previously 
treated with sorafenib. 
1.3  Differentiated Thyroid Cancer 
CABOMETYX is indicated for the treatment of adult and pediatric 
patients 12 years of age and older with locally advanced or 
metastatic differentiated thyroid cancer (DTC) that has progressed 
following prior VEGFR-targeted therapy and who are radioactive 
iodine-refractory or ineligible. 
4  CONTRAINDICATIONS 
None. 
5  WARNINGS AND PRECAUTIONS 
5.1  Hemorrhage 
Severe and fatal hemorrhages occurred with CABOMETYX. 
The incidence of Grade 3 to 5 hemorrhagic events was 5% in 
CABOMETYX patients in the RCC, HCC, and DTC studies. 
Discontinue CABOMETYX for Grade 3 or 4 hemorrhage and prior 
to surgery as recommended. Do not administer CABOMETYX 
to patients who have a recent history of hemorrhage, including 
hemoptysis, hematemesis, or melena. 
5.2  Perforations and Fistulas 
Fistulas, including fatal cases, occurred in 1% of CABOMETYX-
treated patients. Gastrointestinal (GI) perforations, including fatal 
cases, occurred in 1% of CABOMETYX-treated patients. 
Monitor patients for signs and symptoms of fistulas and 
perforations, including abscess and sepsis. Discontinue 
CABOMETYX in patients who experience a Grade 4 fistula 
or a GI perforation. 
5.3  Thrombotic Events 
CABOMETYX increased the risk of thrombotic events. Venous 
thromboembolism occurred in 7% (including 4% pulmonary 
embolism) and arterial thromboembolism occurred in 2% of 
CABOMETYX-treated patients. Fatal thrombotic events occurred 
in CABOMETYX-treated patients.
Discontinue CABOMETYX in patients who develop an acute 
myocardial infarction or serious arterial or venous thromboembolic 
events that require medical intervention. 
5.4  Hypertension and Hypertensive Crisis 
CABOMETYX can cause hypertension, including hypertensive 
crisis. Hypertension was reported in 37% (16% Grade 3 and <1% 
Grade 4) of CABOMETYX-treated patients. 
Do not initiate CABOMETYX in patients with uncontrolled 
hypertension. Monitor blood pressure regularly during 
CABOMETYX treatment. Withhold CABOMETYX for hypertension 
that is not adequately controlled with medical management; when 
controlled, resume CABOMETYX at a reduced dose. Permanently 
discontinue CABOMETYX for severe hypertension that cannot be 
controlled with anti-hypertensive therapy or for hypertensive crisis. 
5.5  Diarrhea 
Diarrhea occurred in 62% of patients treated with CABOMETYX. 
Grade 3 diarrhea occurred in 10% of patients treated with 
CABOMETYX. 
Monitor and manage patients using antidiarrheals as indicated. 
Withhold CABOMETYX until improvement to ≤ Grade 1, resume 
CABOMETYX at a reduced dose.
5.6  Palmar-Plantar Erythrodysesthesia 
Palmar-plantar erythrodysesthesia (PPE) occurred in 45% of 
patients treated with CABOMETYX. Grade 3 PPE occurred in 
13% of patients treated with CABOMETYX. 
Withhold CABOMETYX until improvement to Grade 1 and resume 
CABOMETYX at a reduced dose for intolerable Grade 2 PPE or 
Grade 3 PPE. 
5.7  Hepatotoxicity 
CABOMETYX in combination with nivolumab can cause hepatic 
toxicity with higher frequencies of Grades 3 and 4 ALT and 
AST elevations compared to CABOMETYX alone. Monitor liver 
enzymes before initiation of and periodically throughout treatment. 
Consider more frequent monitoring of liver enzymes as compared 
to when the drugs are administered as single agents. For elevated 
liver enzymes, interrupt CABOMETYX and nivolumab and 
consider administering corticosteroids. 
With the combination of CABOMETYX and nivolumab, Grades 3 
and 4 increased ALT or AST were seen in 11% of patients. ALT 
or AST > 3 times ULN (Grade ≥2) was reported in 83 patients, of 

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

5.15  Embryo-Fetal Toxicity 
Based on data from animal studies and its mechanism of action, 
CABOMETYX can cause fetal harm when administered to a 
pregnant woman. Cabozantinib administration to pregnant 
animals during organogenesis resulted in embryolethality at 
exposures below those occurring clinically at the recommended 
dose, and in increased incidences of skeletal variations in rats and 
visceral variations and malformations in rabbits. 
Advise pregnant women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective contraception 
during treatment with CABOMETYX and for 4 months after the 
last dose. 
6  ADVERSE REACTIONS 
The following clinically significant adverse reactions are discussed 
elsewhere in the labeling: Hemorrhage, Perforations and 
Fistulas, Thrombotic Events, Hypertension and Hypertensive 
Crisis, Diarrhea, Palmar-plantar Erythrodysesthesia, 
Hepatotoxicity, Adrenal Insufficiency, Proteinuria, Osteonecrosis 
of the Jaw, Impaired Wound Healing, Reversible Posterior 
Leukoencephalopathy Syndrome, Thyroid Dysfunction and 
Hypocalcemia. 
6.1  Clinical Trial Experience 
The data described in the WARNINGS AND PRECAUTIONS 
section and below reflect exposure to CABOMETYX as a single 
agent in 409 patients with RCC enrolled in randomized, active-
controlled trials (CABOSUN, METEOR), 467 patients with HCC 
enrolled in a randomized, placebo-controlled trial (CELESTIAL), 
in 125 patients with DTC enrolled in a randomized, placebo-
controlled trial (COSMIC-311), and in combination with nivolumab 
240 mg/m2 every 2 weeks in 320 patients with RCC enrolled in a 
randomized, active-controlled trial (CHECKMATE-9ER). 
Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical trials of 
a drug cannot be directly compared to rates in the clinical trials of 
another drug and may not reflect the rates observed in practice. 
Renal Cell Carcinoma 
METEOR 
The safety of CABOMETYX was evaluated in METEOR, a 
randomized, open-label trial in which 331 patients with advanced 
renal cell carcinoma received CABOMETYX 60 mg once daily and 
322 patients received everolimus 10 mg once daily until disease 
progression or unacceptable toxicity. Patients on both arms who 
had disease progression could continue treatment at the discretion 
of the investigator. The median duration of treatment was 7.6 
months (range 0.3 – 20.5) for patients receiving CABOMETYX and 
4.4 months (range 0.21 – 18.9) for patients receiving everolimus. 
Adverse reactions which occurred in ≥ 25% of CABOMETYX-
treated patients, in order of decreasing frequency, were: 
diarrhea, fatigue, nausea, decreased appetite, palmar-plantar 
erythrodysesthesia (PPE), hypertension, vomiting, weight 
decreased, and constipation. Grade 3-4 adverse reactions and 
laboratory abnormalities which occurred in ≥ 5% of patients 
were hypertension, diarrhea, fatigue, PPE, hyponatremia, 
hypophosphatemia, hypomagnesemia, lymphopenia, anemia, 
hypokalemia, and increased GGT. 
The dose was reduced in 60% of patients receiving CABOMETYX 
and in 24% of patients receiving everolimus. Twenty percent 
(20%) of patients received CABOMETYX 20 mg once daily as 
their lowest dose. The most frequent adverse reactions leading 
to dose reduction in patients treated with CABOMETYX were: 
diarrhea, PPE, fatigue, and hypertension. Adverse reactions 
leading to dose interruption occurred in 70% patients receiving 
CABOMETYX and in 59% patients receiving everolimus. Adverse 
reactions led to study treatment discontinuation in 10% of 
patients receiving CABOMETYX and in 10% of patients receiving 
everolimus. The most frequent adverse reactions leading to 
permanent discontinuation in patients treated with CABOMETYX 
were decreased appetite (2%) and fatigue (1%).

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

Adverse Reaction
CABOMETYX 

(n=331) 1
Everolimus  

(n=322)
All  

Grades2
Grade 

3-4
All 

Grades2
Grade 

3-4
Percentage (%) of Patients

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

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

(n=331) 1
Everolimus  

(n=322)
All  

Grades2
Grade 

3-4
All 

Grades2
Grade 

3-4
Percentage (%) of Patients

Metabolism and 
Nutrition
Decreased appetite 46 3 34 <1

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

Vascular
Hypertension5 39 16 8 3

Investigations
Weight decreased 31 2 12 0

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

Endocrine
Hypothyroidism 21 0 <1 <1

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

Blood and Lymphatic
Anemia 17 5 38 16

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

Renal and Urinary
Proteinuria 12 2 9 <1

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

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

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

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

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

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

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

Laboratory Abnormality 
CABOMETYX 

(n=331)
Everolimus  

(n=322)
All 

Grades
Grade 

3-4
All 

Grades
Grade 

3-4
Percentage (%) of Patients

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

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

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

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

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

Adverse Reaction
CABOMETYX

(n = 78)
Sunitinib
(n = 72)

Grade 3-41 Grade 3-41

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

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

General
Fatigue 6 17
Pain 5 0

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

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

Vascular
Hypertension3 28 21
Hypotension 5 1
Angiopathy 1 1

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

Nervous System
Syncope 5 0

Respiratory, Thoracic, 
and Mediastinal

Dyspnea 1 6
Dysphonia 1 0

Blood and Lymphatic
Anemia 1 3

Psychiatric
Depression 4 0
Confusional state 1 1

Infections
Lung infection 4 0

Musculoskeletal and 
Connective Tissue

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

Adverse Reaction
CABOMETYX

(n = 78)
Sunitinib
(n = 72)

Grade 3-41 Grade 3-41

Percentage (%) of Patients
Renal and Urinary

Renal failure acute 4 1
Proteinuria 3 1

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

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

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

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

Adverse Reaction

CABOMETYX 
and Nivolumab 

(n=320)

Sunitinib 
(n=320)

Grades 
1-4

Grades 
3-4

Grades 
1-4

Grades 
3-4

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

General 
Fatiguec 51 8 50 8

Hepatobiliary
Hepatotoxicityd 44 11 26 5

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

Vascular 
Hypertensiong 36 13 39 14

Endocrine 
Hypothyroidismh 34 0.3 30 0.3

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

Metabolism and Nutrition 
Decreased appetite 28 1.9 20 1.3

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

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

CABOMETYX 
and Nivolumab 

(n=320)

Sunitinib 
(n=320)

Grades 
1-4

Grades 
3-4

Grades 
1-4

Grades 
3-4

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

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

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

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

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

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

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

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

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

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

Laboratory 
Abnormality

CABOMETYX 
and Nivolumab

Sunitinib

Grades  
1-4

Grades  
3-4

Grades  
1-4

Grades 
1-4

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

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

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

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

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

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

Adverse Reaction
CABOMETYX  

(n = 467)
Placebo 
(n = 237) 

All  
Grades2

Grade  
3-4

All  
Grades2

Grade  
3-4

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

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

Metabolism and 
Nutrition 
Decreased appetite 48 6 18 <1

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

Vascular 
Hypertension4 30 16 6 2

Investigations
Weight decreased 17 1 6 0

Nervous System 
Dysgeusia 12 0 2 0

Endocrine 
Hypothyroidism 8 <1 <1 0

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

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

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

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

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

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

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

Laboratory 
Abnormality

CABOMETYX 
N=467

Placebo 
N=237

All 
Grades

Grade 
3-4

All 
Grades

Grade 
3-4

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

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

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

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

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

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

Adverse Reaction
CABOMETYX  

(N=125)
Placebo 
(N=62) 

All  
Grades2

Grade 
3-4

All  
Grades2

Grade 
3-4

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

General 
Fatigue4 42 10 23 0

Metabolism and 
Nutrition 
Decreased appetite 23 3 16 0

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

Vascular 
Hypertension5 30 10 5 3

Investigations
Weight decreased 18 1 5 0

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

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

Renal and Urinary
Proteinuria 15 1 3 0

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

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

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

Laboratory 
Abnormality

CABOMETYX 
N=125

Placebo 
N=62

All 
Grades

Grade  
3 or 4

All 
Grades

Grade  
3 or 4

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

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

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

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

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

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

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

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

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

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

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

This brief summary is based on the CABOMETYX Prescribing 
Information 
Revision 07/2022 
Distributed by Exelixis, Inc. Alameda, CA 94502 

CABOMETYX is a registered trademark of Exelixis, Inc.  
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TUMOR TYPELUNG CANCER

CHISM: [Regarding] the number of 
cycles of chemotherapy, I have rarely 
been able to get my patients to [have] 
more than 4 cycles, due to the age 
of the population and some of the 
comorbidities. I think that it is rare 
to get more than 4 cycles. Certainly, 
it points toward chemotherapy plus 
dual immunotherapy, given the central 
nervous system data.

FORDE: I think we see the same [in my 
experience]. Around the third or fourth 
cycle, we definitely see patients starting 
to tire and, not infrequently, asking to stop 
chemotherapy at that point. I think that’s 
1 possible positive for the 9LA regimen. 

KUZUR: I find it harder to get patients 
to stop immunotherapy as they’re 

responding past 2 years. I have a 
patient who’s on the fourth year. 
Eventually, he developed diarrhea, 
in addition to diabetes and hypothy-
roidism, but he still looks like the 
picture of health. He had stage IV 
[disease]. In August, it will be 4 years 
since his diagnosis. I had the hardest 
time convincing him to get off pembro-
lizumab [Keytruda]. 

I think the study shows that when 
you stop the immunotherapy, you still 
have the benefit.1 These patients should 
be told that even though we stop, 
they’re still going to be benefiting from 
the effects of immunotherapy. For my 
patient who [stopped immunotherapy], 
if he should develop a relapse, [could] 
the same regimen [be used], assuming 
it’s been more than 6 months?

Roundtable Discussion: Forde 
Reviews Chemoimmunotherapy  
as Treatment for Squamous NSCLC

A 62-year-old woman presented to the emergency department with 
complaints of voice changes and cough. She recently had lost 11 lb. A CT 
scan of the head and neck area showed a 1-cm nodule in the left upper 
lobe. An MRI was negative for brain metastases.

She had a history of hypertension, hyperlipidemia, and chronic obstructive 
pulmonary disease, which was managed on inhalers. She had a smoking 
history of 10 to 15 pack-years; she stopped 25 years ago. Her mother died 
from lung cancer at age 65 years. The patient had an ECOG performance 
status of 1. 

Final pathology led to a diagnosis of metastatic stage IV squamous cell 
carcinoma. PD-L1 expression by immunohistochemistry was 0%. Next-
generation sequencing showed no actionable mutations. Treatment 
options were reviewed with the patient and her family.

The patient was started on nivolumab (Opdivo) 360 mg intravenously 
(IV) every 3 weeks, ipilimumab (Yervoy) 1 mg/kg IV every 6 weeks, and  
2 cycles of chemotherapy every 3 weeks.

DISCUSSION QUESTION
For which patients with squamous non–small cell lung cancer (NSCLC) 
would you consider using the CheckMate 9LA (NCT03215706) regimen of 
nivolumab, ipilimumab, and 2 cycles of chemotherapy?

CASE SUMMARY

Patrick Forde, MBBCh 
(Moderator)

Codirector, Division of Upper 
Aerodigestive Malignancies

Director, Thoracic Oncology Clinical 
Research Program

Associate Professor of Oncology
Johns Hopkins Sidney Kimmel 
Comprehensive Cancer Center

Baltimore, MD

PARTICIPANT LIST  
(in speaking order)

David Chism, MD
Michel E. Kuzur, MD
Raymond L. Lobins, DO
Christiane Zoghbi, MD
Kevin Palka, MD 

Event region: Tennessee
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FORDE: At Johns Hopkins [Sidney Kimmel Comprehensive 
Cancer Center] we have a patient who was on immuno-
therapy for over 9 years. I think patients are often reluc-
tant to change what’s working. We stopped quite a few 
patients at the start of the [COVID-19] pandemic in 2020. 
Patients were more open to taking a break at that time. 
We held therapy for 4 or 5 patients who were in response. 
Only 1 of them has relapsed.

He was on maintenance pembrolizumab, and we 
restarted after about a year off therapy and he’s responded 
again. If you were a patient and you’re told you have a fatal 
cancer—it’s hard for them to make the decision to take 
that break, especially with a relatively nontoxic therapy. 

KUZUR: We don’t [know] the optimum duration. 

FORDE: There are some data on reinduction. There was a 
study in the Journal of Clinical Oncology maybe a year and a 
half ago that looked at re-treating patients who either have 
stable disease or responsive disease.2 At least in that mixed 
population, there did appear to be some suggestion about 
continuing on therapy. But criticism of the study [included] 
that it was a mixture of stable and responsive disease, and 
it didn’t focus on patients who had a good response.

LOBINS: When ipilimumab/nivolumab first came out, the 
ipilimumab was front-loaded, then you carried a mainte-
nance nivolumab or PD-1 drug. With the new trials that 
are coming out, they now space out the ipilimumab, but 
you never stop it. So instead of giving it 4 cycles up front 
and being done with it, now you’re giving it every 6 weeks. 
Did they do a study for that rationale, or was that simply 
because they wanted to give more ipilimumab?

FORDE: They found that patients with lung cancer couldn’t 
tolerate the melanoma dose—hepatocellular cancer has a 
different dose as well, with higher ipilimumab and lower 
nivolumab. But what they found was that for NSCLC in 
particular, patients had quite a lot of toxicity with either 

more frequent ipilimumab dosing or higher ipilimumab 
dosing.3 They eventually landed on this ipilimumab [dosage 
of every 6 weeks].1 

Do patients actually need maintenance ipilimumab? I tend 
to stop the ipilimumab if there’s a suggestion of toxicity 
emerging—particularly if it’s something that seems a bit 
more ipilimumab-related, such as colitis. 

What sites of metastasis concern you the most?

DISCUSSION QUESTION

ZOGHBI: I have a couple patients who have renal metastases 
and they did very poorly. I feel the renal metastases tend to 
be more aggressive. A patient progressed after concurrent 
chemoradiation, followed by durvalumab [Imfinzi]. I did also 
give him ipilimumab/nivolumab, and he didn’t qualify for 
a clinical trial. But despite that, those patients of mine did 
poorly. We have some patients who don’t do well up front. I 
haven’t used ipilimumab/nivolumab and chemotherapy with 
them, but I have used chemotherapy and pembrolizumab, and 
they progressed relatively fast on that chemoimmunotherapy. 

How do we select these patients to offer them ipilim-
umab/nivolumab? [Is it] those [with] low PD-L1 expression, 
or maybe young patients? 

FORDE: I’ve used it…in patients who have progression 
after the PACIFIC [NCT02125461] regimen [of durvalumab 
following chemoradiotherapy], 6 to 9 months post PACIFIC, 
or even toward the end of the 12 months of PACIFIC. That 
is a group where it’s potentially useful. 

There are a couple of mutations in nonsquamous lung 
cancer that appear to predict the lack of sensitivity to 
PD-1. Those would be KEAP1 and STK11. If they are pres-
ent, at least in retrospective analysis, that seems to predict 
lack of response to PD-1 therapy. I had a patient recently 
who had lung adenocarcinoma [that was PD-L1 negative] 
and had a KEAP1 mutation. That’s a group where I think 
they have a little bit of data, although relatively small  

The CheckMate 9LA trial included 123 patients with treated or asymptomatic central nervous 
system metastases.5 At a minimum follow-up of 2 years, the median overall survival for those 
who received nivolumab, ipilimumab, and 2 cycles of chemotherapy was 19.9 months vs 
7.9 months for patients who received 4 cycles of chemotherapy. The trial was not stratified 
for this subgroup, but the unstratified HR was 0.47 (95% CI, 0.31-0.71), strongly favoring 
chemoimmunotherapy.

FROM THE DATA



numbers, with PD-1/CTLA-4 suggesting that the combina-
tion might be better.4

I treated him with this CheckMate 9LA regimen. He’s 
actually done quite well, but I think we need more studies. 
I agree…[that with] metastases in the kidney or skin, those 
patients tend to do quite poorly with standard therapies. 
Those…tend to be quite refractory to treatment.

How do brain metastases impact your  
treatment decisions?

DISCUSSION QUESTION

ZOGHBI: On this trial, did they allow patients with small 
[brain metastases] to be untreated, and then gave the 
systemic therapy and followed those patients? Or were those 
patients treated by SRS [stereotactic radiosurgery] or [other] 
radiation therapy and then treated after? 

FORDE: I think they allowed either those with treated brain 
metastases or those [whose metastases] were asymptomatic 
and controlled.1 When you’re doing these trials, it’s often a 
vague definition. I don’t think they specifically required radi-
ation for the brain metastases, but they had to be asymptom-
atic, maybe with 1 or 2 small brain metastases. 

It’s always a gratifying thing to see the brain metastases 
responding to a systemic therapy rather than [needing] radi-
ation therapy [From the Data5]. But yes, some studies do 
[require treatment]. The KEYNOTE-407 study [NCT02775435] 
required that they be treated, whereas CheckMate 9LA 
allowed them on provided they were asymptomatic.1,6

LOBINS: With immunotherapy, one of the worries that I always 
have…especially in these patients who are older and don’t have 
the best immune system in the world, is [whether] their T cells 
are worn out. In melanoma, they are looking at LAG-3, which 
reenergizes the T cells. Are you looking at anything that would 
enhance therapy, such as LAG-3 or something like that?

FORDE: LAG-3 is being studied with the same drug [as 
in melanoma], relatlimab. They’re doing a first-line study 
[NCT04623775] in lung cancer. They did study it at a lower 
dose, about half the dose of the melanoma-approved dose.7 
It didn’t appear particularly active in that first study, but now 
they’re looking at it at the melanoma dosing with nivolumab 
in the first-line setting.

There is a drug called ceralasertib, which is an ATR [ataxia 
telangiectasia and RAD3-related] inhibitor. It’s an oral drug 
that’s being combined with durvalumab for patients who 
are PD-1 resistant or refractory; patients, for example, who 
progressed on pembrolizumab and go on to durvalumab plus 
ceralasertib.8 That’s looking relatively promising. 

What’s most promising for patients who are not immune 
sensitive are the antibody-drug conjugates [ADCs] like trastu-
zumab deruxtecan [Enhertu]. As in breast cancer, patients 
who respond may not even have the HER2 mutation. 

There is a class of drugs called TROP2 ADCs, which are 
intravenous drugs given once every 3 weeks. They look very 
promising. They’re in phase 3 trials in the first- and second-
line settings in lung cancer at the moment. We have those 
trials open. Those are the ones I see as the most practical 
and the most promising out there for metastatic lung cancer. 

The patient started to experience profound  
diarrhea while on treatment. She was seen in  
clinic to determine next steps.

DISCUSSION QUESTION
How comfortable are you with managing adverse 
events (AEs) associated with nivolumab/ipilimumab 
plus chemotherapy?

CASE UPDATE

FORDE: If anyone has any thoughts on management of AEs—
is it challenging still, or has it improved since these drugs 
have become more widely used? What are you seeing in 
your practices?

LOBINS: Everybody uses immunotherapies now, so we’re 
getting accustomed to some of the AEs. The neurological AEs 
are the ones that [are difficult]. The endocrine AEs are actu-
ally the easiest because you just give them what they need. 
I had one patient who had a neurological event that looked 
like a stroke, but she never had a stroke.

FORDE: Those are tough ones. I’ve had 3 patients in the 
past 10 years cured of extensive-stage small cell lung cancer 
[SCLC]. One of them had 2 doses of nivolumab/ipilimumab 
and went into complete remission but developed a severe 
paraneoplastic neurologic syndrome. She is in complete 
remission but still has residual neurological symptoms. [Are 
your] colleagues in medicine becoming more familiar—for 
example, in pulmonology and the different specialties? 

PALKA: I’ve run into a lot of problems. I’m out [a long 
distance away]. They’ll go to the emergency department, 
and they’ll call a gastroenterologist [who will] put them on 
metronidazole [Flagyl] and check for Clostridioides difficile 
[infection]. Then about 4 days later, they’ll call me to say, 
“Oh, this diarrhea is not getting any better. Do you have any 
idea?” Usually, you [can give] some steroids and they’re 
better in 48 hours. Especially outside of the big cities, I 
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don’t think [most physicians] are familiar with these AEs or 
with immunotherapy.

FORDE: One thing we’ve done for a few patients is we give 
them a card, which they hand to the emergency department 
when they get there, that says, “I’m on immunotherapy.” 
That can be helpful sometimes—if they haven’t lost the card.

KUZUR: I’ve had a patient with extrapulmonary SCLC, and he 
had a great response to nivolumab. But he developed excruci-
ating hand pain. We couldn’t explain it. It started in one hand 
and then the other hand. 

FORDE: It’s not some kind of polyneuropathy?

KUZUR: No, it’s a pain where the orthopedic doctors oper-
ated on his hand, thinking he had a broken small bone there, 
but it wasn’t. I stopped the nivolumab, but I’m just not sure. 
I don’t know if there are any reported cases like that. [This 
patient] has had SCLC for 5 years now.

FORDE: I’ve had a couple patients with unusual joint prob-
lems, so some of my rheumatology colleagues have published 
on that. You can also get skeletal remodeling as well when 
[patients] are on immunotherapy. One of my other colleagues 
did a case series of patients who had skeletal events, not joint 
problems but actual skeletal issues, but they’re uncommon 
and underrecognized.

ZOGHBI: I try to have the patient select a physician in 
every [specialty]. So I have a gastroenterologist who is a 
go-to person for immune-related AEs, a cardiologist, etc. I 
think they are becoming more familiar, and sometimes they 
consult with the university, so…they are getting experience. 
Of course, [they may need] an immunologist as well as an 
endocrinologist. There is a learning curve, but I think we are 
getting there in the community setting.

FORDE: Having a good relationship with someone who sees 
more of these cases is very helpful. The ones that I find hard 
are the rarer AEs, like renal abnormalities. Sometimes it can 
be hard to find a nephrologist who’s seen more than 1 or  
2 of them. Building up a relationship with the allied medical 
specialties is important. n
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INDICATIONS
FOTIVDA is indicated for the treatment of adult patients with relapsed or refractory advanced renal cell carcinoma (RCC) following two or more prior 
systemic therapies.

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

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

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

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

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

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

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

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

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

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

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

Please see the brief summary of the Prescribing Information for FOTIVDA® 
(tivozanib) on the following pages.
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FOTIVDA® (tivozanib) capsules
BRIEF SUMMARY OF PRESCRIBING INFORMATION
PLEASE SEE THE FOTIVDA PACKAGE INSERT FOR 
FULL PRESCRIBING INFORMATION.

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

4 CONTRAINDICATIONS
None. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Adverse  
Reaction

FOTIVDA 
(n = 173)

Sorafenib 
(n = 170)

All  
Grades

(%)

Grades  
3 OR 4

(%)

All  
Grades

(%)

Grades  
3 OR 4

(%)

Any 99 67 100 72

General

Fatigue* 67 13 48 12

Vascular 

Hypertension† 44 24 31 17

Bleeding‡ 17 3 12 1

Gastrointestinal 

Diarrhea§ 43 2 54 11

Nausea 30 0 18 4

Stomatitis 21 2 23 2

Vomiting 18 1 17 2

Metabolism and nutrition

Decreased appetite 39 5 30 4

Respiratory, thoracic, and mediastinal

Dysphonia 27 1 9 0

Cough 22 0 15 1

Dyspnea 15 3 11 1

Endocrine

Hypothyroidism¶ 24 1 11 0

Musculoskeletal

Back pain 19 2 16 2

Skin and subcutaneous tissue disorders

Rash# 18 1 52 15

Palmar-plantar 
erythrodysesthesia  
syndrome

16 1 41 17

Investigations

Weight 
decreased 17 3 22 3

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

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

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

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

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

Laboratory  
Abnormality

FOTIVDA1 
(n = 173)

Sorafenib1 
(n = 170)

All  
Grades

(%)

Grades  
3 OR 4

(%)

All  
Grades

(%)

Grades  
3 OR 4

(%)

Hematology 

Lymphocytes decreased 25 5 42 6

Hemoglobin increased 19 0 8 0

Platelets decreased 19 0 18 1

Hemoglobin decreased 16 1 27 4

Chemistry

Creatinine 50 0 37 1

Glucose increased 50 3 40 0

Phosphate decreased 38 5 63 31

Sodium decreased 36 9 30 11

Lipase increased 32 9 36 10

ALT increased 30 4 29 2

Alkaline phosphatase  
increased 30 4 32 2

AST increased 28 1 31 2

Potassium increased 26 3 23 0

Magnesium decreased 26 0 23 1

Amylase increased 23 2 28 3

Calcium increased 15 2 7 2

Bilirubin increased 11 3 11 0

Coagulation

Activated partial  
thromboplastin time  
prolonged

26 1 18 0

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

4 CONTRAINDICATIONS
None. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Adverse  
Reaction

FOTIVDA 
(n = 173)

Sorafenib 
(n = 170)

All  
Grades

(%)

Grades  
3 OR 4

(%)

All  
Grades

(%)

Grades  
3 OR 4

(%)

Any 99 67 100 72

General

Fatigue* 67 13 48 12

Vascular 

Hypertension† 44 24 31 17

Bleeding‡ 17 3 12 1

Gastrointestinal 

Diarrhea§ 43 2 54 11

Nausea 30 0 18 4

Stomatitis 21 2 23 2

Vomiting 18 1 17 2

Metabolism and nutrition

Decreased appetite 39 5 30 4

Respiratory, thoracic, and mediastinal

Dysphonia 27 1 9 0

Cough 22 0 15 1

Dyspnea 15 3 11 1

Endocrine

Hypothyroidism¶ 24 1 11 0

Musculoskeletal

Back pain 19 2 16 2

Skin and subcutaneous tissue disorders

Rash# 18 1 52 15

Palmar-plantar 
erythrodysesthesia  
syndrome

16 1 41 17

Investigations

Weight 
decreased 17 3 22 3

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

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

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

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

# Includes dermatitis, dermatitis acneiform, dermatitis contact, drug 
eruption, eczema, eczema nummular, erythema, erythema multiforme, 
photosensitivity reaction, pruritus, psoriasis, rash, rash erythematous,  
rash generalized, rash macular, rash maculo-papular, rash morbilliform, 
rash pruritic, seborrheic dermatitis, skin exfoliation, skin irritation, skin 
lesion, swelling face, toxic skin eruption, urticaria
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Targeted OncologyTM: What are some approved 
regimens for this patient with R/R DLBCL?
MATASAR: The GO29365 trial [NCT02257567] led to the 
approval of polatuzumab vedotin-piiq [Polivy] plus benda-
mustine [Bendeka] and rituximab [pola-BR].1 This was a trial 
that actually had arms both for [follicular lymphoma (FL)] and 
for DLBCL. It had an expanded safety run-in where we gave 
patients BR along with obinutuzumab [Gazyva] instead of ritux-
imab, because at that time we weren’t sure which of them 
was going to win in parallel studies. And then, after the safety 
run-in, there was a randomized trial in DLBCL and a random-
ized trial in FL. 

The FL trial was negative, [but] the DLBCL trial was largely 
positive. There were 40 patients in each arm [of the DLBCL 
trial]; 40 patients got BR and 40 got BR plus polatuzumab. 
The primary end point was supposed to be complete response 

[CR], with overall survival [OS] as a secondary end point. The 
study wasn’t double blinded. Every patient got BR for 6 cycles. 
The bendamustine was [intended] to be given every 3 weeks, 
but we backed off to every 4 weeks in patients who couldn’t 
tolerate it. This study was for transplant-ineligible patients in 
the second line of therapy and beyond.2 

The patients were, as you might imagine, a bit older [median 
age, 67 years in the experimental arm and 72 years in the 
control arm]. There was a relatively higher rate of high IPI 
score [55% and 72.5% of patients in the respective arms]. The 
median number of prior lines of therapy was 2, so third-line 
therapy was the median, although there were some patients 
who were getting second-line therapy and some who were 
getting it later line. 

Most of the patients had a relatively short duration of 
response [DOR] for the last line of therapy. The percentage 
of patients who were primary refractory [was 75% and 85% 
for the respective arms], a small percentage of patients had 
received prior stem cell transplant, and there was a mixture 
of cells of origin.

What was the efficacy seen for patients with DLBCL 
receiving pola-BR? 
Pola-BR clearly improved the OS rate compared with BR 
alone, which at the time was [not] the standard of care; 

Matasar Looks at Various Treatment Options in the 
DLBCL Setting for Transplant-Ineligble Patients

• A 79-year-old man presented with fever, a 7-lb 
unintentional weight loss, and occasional chest pain.

• Medical history: hypertension, medically controlled
• 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, and 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

• Staging: stage IV; International Prognostic Index (IPI) 
risk, high; germinal center

• ECOG performance status: 1
• The patient received 6 cycles of R-CHOP (rituximab 

[Rituxan], cyclophosphamide, doxorubicin 
hydrochloride, vincristine sulfate, and prednisone), 
which was well tolerated.

• PET scan at the end of treatment showed  
complete response

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

• Biopsy showed relapse/refractory (R/R) DLBCL
• The patient was considered ineligible for transplant.
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gemcitabine plus oxaliplatin [GemOx] was more popular at 
the time. [But] we were all worried that giving polatuzumab 
on top of a platinum drug was going to scorch nerves. So 
this was seen as a safer comparator arm and a more appro-
priate combination. 

The experimental combination dramatically improved the 
overall response rate [ORR; 45.0% vs 17.5% in the experi-
mental and comparator arms, respectively] and dramatically 
improved the rate of CR [40.0% vs 17.5%, respectively]. 
We did an extension cohort with 100 more patients, and 
the ORR for this cohort was a little lower [41.5%] but basi-
cally confirmed the findings. The progression-free survival 
[PFS] was markedly improved with pola-BR vs BR alone  
[9.2 months (95% CI, 6.0-13.9) vs 3.7 months (95% CI, 
2.1-4.5), respectively]. The median PFS in the extension 
cohort was a little bit shorter [6.6 months], but basically it 
confirmed the findings.2,3 

The OS results were a surprise to the investigators. It 
was a secondary end point. We didn’t think we’d see an OS 
benefit, but it was there. This is the first randomized trial 
in the rituximab era, in patients with relapsed or refractory 
DLBCL, to demonstrate OS improvement. The OS improved 
from 4.7 months [with BR alone] to 12.4 months [with pola-
BR]. That 12.4-month OS was affirmed with the outcome 
from the 100-patient cohort [OS, 12.5 months]. These were 
very reasonable data.

In terms of adverse events [AEs], polatuzumab, when 
added to BR, does add some toxicity. Certainly, neurotoxicity 
is nontrivial. Thankfully, it was largely low grade and revers-
ible in this study. We know [the regimen] was relatively 
well tolerated because dose reductions were uncommon. 
Discontinuation due to AEs did happen in approximately 
one-third of the patients, although most of that was due to 
progression as opposed to toxicity.2 

Would you rebiopsy after a prior 
polatuzumab progression?
If somebody has clear disease and you give them polatu-
zumab and they are progressing, do they need a biopsy? 
No. We don’t have a commercial assay for CD79b, which is 
the target of polatuzumab. 

There is no other treatment that targets CD79b, anyway. 
You may look for CD20 expression at that point, if you are 
going to consider a CD20-bispecific trial, to make sure they 
haven’t lost CD20. I guess it depends on your next line of 
therapy and whether you need tissue.

What data support the use of tafasitamab (Monjuvi) 
plus lenalidomide (Revlimid; tafa-len)?
Tafasitamab, formerly known as MOR208, is a naked anti-
CD19 antibody. It was tested as a monotherapy and led 
to stable disease in DLBCL and got a lot of responses. So 
it was [then] tested in combination with lenalidomide to 
produce a mechanistic synergy. You have high rates of 
antibody-dependent cellular cytotoxicity and antibody-
dependent cellular phagocytosis with this antibody, and 
[it achieves] T-cell and natural killer–cell activation, [so] it 
makes a good combination.4,5

The combination of tafa-len was tested in patients 
with relapsed DLBCL in the trial known as L-MIND 
[NCT02399085]. This was a single-arm, phase 2 study. 
The patients had no more than 3 prior lines of therapy.4,6 

Patients had to be transplant ineligible, and primary refrac-
tory patients were excluded. 

The definition of primary refractory changed during the 
study…[so a subgroup of patients who relapsed] between 
3 and 6 months were included. The lenalidomide starting 
dose was 25 mg. The primary end point was ORR, and there 
were several secondary end points.

How did patients do in terms of efficacy and safety 
in the L-MIND trial?
Patients did very well. There was a 40.0% CR rate and an 
ORR of [57.5%]. Probably the most interesting data from the 
L-MIND results were how durable the responses could be. 
The median DOR was [43.9 months].6,7 

If a patient achieved a CR, those patients had extremely 
durable disease control with this treatment. And the OS for 
those CR patients is extraordinary [median OS for all patients 
was 33.5 months; for patients with CR, median OS was not 
reached].7 We’ve never seen [Kaplan-Meier] curves like this 
with routine therapies in patients with DLBCL. How much  

Loncastuximab did have activity post CAR T-cell therapy. 
It was an inclusion criterion in LOTIS-2 that if a patient 
had prior CAR T-cell therapy, the physician had to 
rebiopsy and confirm ongoing expression of CD19.”

—MATTHEW MATASAR,  MD,  MS
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of this was due to patient selection and how much was due 
to treatment? We are still trying to figure that out. But, if 
a patient fits this profile, these are very attractive curves. 

Regarding toxicity, [this study combination] was well toler-
ated. Certainly, the data supported that. There was some 
myelosuppression, [but] nothing exciting.6 It doesn’t seem 
that the CD19 antibody added a lot of toxicity. It does have 
scheduled toxicity because of the way the trial was writ-
ten; patients received the tafa-len combination and then, 
if they achieved stable disease or better, they went on to 
tafasitamab maintenance every 2 weeks until progression 
or intolerance. So those patients who are in CR for many 
years [would be] coming into your office and getting a lot of 
infusions. It’s a nice problem to have. Some would say that 
[these] patients would have a median survival of less than 
year, but still, it’s a challenge.

Patients in this study had a very low rate of treatment 
discontinuation [12%]. Among the treatment-emergent AEs 
leading to death [affecting 13% of patients], none were attrib-
uted to the therapy; those were all due to progression. The 
tafa-len combination had lots of cytopenias. The tafasitamab 
monotherapy didn’t have a lot [of associated toxicity]. There 
was mild myelosuppression from the naked antibody, but not 
a lot of toxicity. That’s probably largely placebo-type things 
that you would see in this patient population.4

I usually start patients at 20 mg of lenalidomide [as 
opposed to 25 mg]. When I use tafa-len, I typically start at 
20 mg or lower, sometimes 10 mg, sometimes 5 mg, depend-
ing on the patient. 

What data support the use of loncastuximab tesirine-
lpyl (Zynlonta)?
Loncastuximab is an antibody-drug conjugate, as is polatu-
zumab vedotin, but loncastuximab is very different, with 
a different target. It targets CD19 and carries a different 
payload. The payload here is pyrrolobenzodiazepine [PBD], 
which is an intercalator, so there is no neurotoxicity. It 
doesn’t have the MMAE payload of polatuzumab. PBD has 
its own toxicity profile, but it is important to remember 
that it has a different target, so you can use [these drugs] 
sequentially without thoughts about cross-resistance.8 

The approval of this drug was based on the LOTIS-2 trial 
[NCT03589469].9 This was another single-arm, phase 2 
study looking at loncastuximab monotherapy in patients 
with relapsed or refractory DLBCL in the third line of ther-
apy and beyond. The patients received treatment for up 
to 1 year, and they were monitored subsequently, with no 
treatment until progression or loncastuximab intolerance. 
Patients started with a loading dose [0.15 mg/kg] for 
the first 2 cycles and then the dose was backed down to  
0.075 mg/kg, and from then it continued every 3 weeks 
for the year. The primary end point was ORR.10 

The patient population here was more [like the] real 
world than the patient population from L-MIND. It did 
allow refractory patients. There were patients with high-
grade lymphoma [8%], some with double-hit lymphoma. 
The median number of prior systemic therapies was 3, and 
some more [patients] had been pretreated. 

There were some patients with prior CAR [chimeric anti-
gen receptor] T-cell therapy [9%] and some with prior stem 
cell transplant [allogeneic, 1%; autologous, 14%; both allo-
geneic and autologous, 1%]. So this was a more real-world, 
sicker patient population than in the L-MIND study.10

What was learned from the LOTIS-2 trial? 
Loncastuximab [proved to be] a very active regimen, 
with a 48% ORR [95% CI, 39.9%-56.7%] and a 24.0% rate 
of CR. It worked quickly; the median time to response 
was [41.0] days.10 And there was some durability of CR  
[57% maintained at data cut-off].11 We are still following 
these patients. The median DOR [was 13.4 months for all 
patients and not reached for patients with CR]. Patients 
with a partial response, with loncastuximab, did not do so 
great.10 So in some ways, these results were not different 
[from] what we’ve seen with other treatments. But there 
was a reasonable DOR, particularly given the patient popu-
lation treated in this study.

Based on the results of the subgroup analysis, there was 
no obvious group of patients that didn’t benefit from loncas-
tuximab. One group that I want to note is the patients with 
high-grade lymphoma….There are not a ton of data for what 
to do with patients with relapsed high-grade lymphoma, 
frankly. There weren’t a lot of high-grade patients treated 
in the GO29365 study.2 There were no high-grade data for 
[the study of] tafa-len.4 But in the results of the LOTIS-2 trial, 
the small number of patients with high-grade lymphoma 
and beyond achieved a [45.5%] ORR [95% CI, 16.7%-
76.6%].10 That’s a differentiating factor for loncastuximab 
in my practice.

Did this regimen show efficacy in patients who had 
received prior CAR T-cell therapy?
Loncastuximab did have activity post CAR T-cell therapy. It 
was an inclusion criterion in LOTIS-2 that if a patient had 
prior CAR T-cell therapy, the physician had to rebiopsy and 
confirm ongoing expression of CD19.10

I would say that the experience with most CAR T-cell ther-
apies is that you lose [CD19 expression] 20% to 30% of the 
time following CAR T-cell therapy for progressors. There are 
not as [many] data out there for the loss of CD19 after tafa-
len or loncastuximab, and none dealing with double-digit 
anecdotal series…in terms of CD19 expression on biopsies 
after progression. [Advocates of] tafa-len and loncastux-
imab are trying to put together a more robust experience 
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around this, because the question of how to sequence 
CD19-targeted treatments is a real challenge for us. But, 
yes, if a patient got prior CAR T-cell therapy and still has 
CD19 [expression, this regimen is] appropriate and active. 

Right now, for monitoring post CAR T-cell therapy, the 
best way we have to do it is scans, and then biopsy it if it 
shows. But we always rebiopsy after [progression following] 
CAR T-cell therapy, both to look for CD19 for consideration 
of sequencing therapies, as well as to see what’s going on. 

[Another question is,] can you do CAR T-cell therapy 
after loncastuximab? And there were some patients that 
progressed after loncastuximab on the LOTIS-2 trial and 
still had CD19 expression at that point and went on to get 
CAR T.12 It seems like both of those sequences are appro-
priate in select patients.

Patients who relapse after CAR T-cell therapy and those 
with high-grade BCL are 2 challenging patient popula-
tions. Post–CAR T-cell relapse is an emerging area of data. 
Loncastuximab now has data here.12 There are some data 
for polatuzumab, not a lot, but [that regimen is also] clearly 
active in that situation. Bispecifics are collecting these data. 
There are a lot of trials that are now being written and run 
to look specifically at patients who failed CAR T-cell therapy, 
which is an unmet need.

Are there toxicity concerns when 
using a PBD payload?
PBD does have some toxicity. There was some degree of 
myelosuppression and a little gastrointestinal toxicity with 
it. Elevation of γ-glutamyltransferase [GGT] was a problem 
for patients in this study. It wasn’t clinical hepatitis; mostly 
it was a lab abnormality. When I [use] loncastuximab, I don’t 
check GGT elevation. I will call your attention to the edema 
[observed in the LOTIS-2 trial], which is real [and which 
affected 20.0% of the patients].10 For whatever reason, fluid 
accumulation with PBD treatment [occurred]. There are other 
PBD delivery antibody-drug conjugates….Pleural effusions 
are not a big problem in my experience with loncastuximab, 
although it is a risk. But [the concern is] more with peripheral 
edema, weight gain, and fluid accumulation. This is manage-
able. It is better with corticosteroid premedication, and if your 
patients are getting soggy, early intervention with diuretics—
spironolactone [Aldactone] being the diuretic of choice for 
these patients—keeps them out of trouble. n
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dMMR Recurrent or Advanced  
Endometrial Cancer
ILLUMINATED
INDICATION
JEMPERLI is indicated for the treatment of adult patients with mismatch 
repair deficient (dMMR) recurrent or advanced endometrial cancer (EC), as 
determined by an FDA-approved test, that has progressed on or following 
prior treatment with a platinum-containing regimen.
This indication is approved under accelerated approval based on tumor 
response rate and durability of response. Continued approval for this 
indication may be contingent upon verification and description 
of clinical benefit in a confirmatory trial(s).

Learn more about JEMPERLI at JEMPERLIHCP.COM 

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

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

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

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

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

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

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

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

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

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

Immune-Mediated Endocrinopathies 
  •  Adrenal Insufficiency  

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

 •   Hypophysitis 
○  JEMPERLI can cause immune-mediated hypophysitis. 

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

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

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

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

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

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

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

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

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

JEMPERLI has demonstrated clinically meaningful efficacy1,2

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

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

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

JEMPERLI has an established safety profile1,2

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

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

†As measured from time of first response.1

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Please see Brief Summary of full Prescribing Information on 
the following pages.
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IMPORTANT SAFETY INFORMATION
Severe and Fatal Immune-Mediated Adverse Reactions 
•  Immune-mediated adverse reactions, which can be severe 

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

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

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

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

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

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

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

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

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

Immune-Mediated Endocrinopathies 
  •  Adrenal Insufficiency  

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

 •   Hypophysitis 
○  JEMPERLI can cause immune-mediated hypophysitis. 

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

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

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

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

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

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

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

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

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

JEMPERLI has demonstrated clinically meaningful efficacy1,2

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

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

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

JEMPERLI has an established safety profile1,2

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

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

†As measured from time of first response.1

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

References: 
1. JEMPERLI. Prescribing Information. GlaxoSmithKline; 2022.  
2. Data on file, GlaxoSmithKline.
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Brief Summary of Prescribing Information 

JEMPERLI (dostarlimab-gxly) injection, for 
intravenous use

The following is a brief summary only; see full 
prescribing information for complete product 
information available at www.JEMPERLIHCP.com.  

1  INDICATIONS AND USAGE
JEMPERLI is indicated for the treatment of adult  
patients with mismatch repair deficient (dMMR) 
recurrent or advanced endometrial cancer (EC), 
as determined by an FDA-approved test, that 
has progressed on or following prior treatment 
with a platinum-containing regimen [see Dosage 
and Administration (2.1) of full prescribing 
information].

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

4  CONTRAINDICATIONS
None.

5  WARNINGS AND PRECAUTIONS

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions
JEMPERLI is a monoclonal antibody that 
belongs to a class of drugs that bind to either 
the programmed death receptor-1 (PD-1) or 
PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1 
pathway, thereby removing inhibition of the 
immune response, potentially breaking peripheral 
tolerance, and inducing immune-mediated 
adverse reactions. Important immune-mediated 
adverse reactions listed in WARNINGS AND 
PRECAUTIONS may not include all possible 
severe and fatal immune-mediated reactions. 

Immune-mediated adverse reactions, which 
can be severe or fatal, can occur in any organ 
system or tissue. Immune-mediated adverse 
reactions can occur at any time after starting 
a PD-1/PD-L1–blocking antibody. While 
immune-mediated adverse reactions usually 
manifest during treatment with PD-1/PD-L1– 
blocking antibodies, they can also manifest 
after discontinuation of PD-1/PD-L1–blocking 
antibodies. 

Early identification and management of immune-
mediated adverse reactions are essential 
to ensure safe use of PD-1/PD-L1–blocking 
antibodies. Monitor closely for symptoms and 
signs that may be clinical manifestations of 
underlying immune-mediated adverse reactions. 
Evaluate liver enzymes, creatinine, and thyroid 
function tests at baseline and periodically during 
treatment. In cases of suspected immune-
mediated adverse reactions, initiate appropriate 
workup to exclude alternative etiologies, 
including infection. Institute medical management 
promptly, including specialty consultation as 
appropriate. 

Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information]. In general, if JEMPERLI requires 
interruption or discontinuation, administer 
systemic corticosteroids (1 to 2 mg/kg/day 
prednisone or equivalent) until improvement to 

present with acute symptoms associated with 
mass effect such as headache, photophobia, 
or visual field cuts. Hypophysitis can cause 
hypopituitarism. Initiate hormone replacement 
as clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information]. 

Thyroid Disorders: JEMPERLI can cause 
immune-mediated thyroid disorders. Thyroiditis 
can present with or without endocrinopathy. 
Hypothyroidism can follow hyperthyroidism. 
Initiate hormone replacement or medical 
management of hyperthyroidism as clinically 
indicated. Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Thyroiditis: Thyroiditis occurred in 0.4% 
(2/515) of patients receiving JEMPERLI; both 
were Grade 2. Neither event of thyroiditis 
resolved; there were no discontinuations of 
JEMPERLI due to thyroiditis.

Hypothyroidism: Hypothyroidism occurred in 
7.2% (37/515) of patients receiving JEMPERLI, 
all of which were Grade 2. Hypothyroidism did 
not lead to discontinuation of JEMPERLI and 
resolved in 35% of the 37 patients. Systemic 
corticosteroids were not required for any of 
the 37 patients with hypothyroidism.

Hyperthyroidism: Hyperthyroidism occurred in 
1.9% (10/515) of patients receiving JEMPERLI, 
including Grade 2 (1.7%) and Grade 3 (0.2%). 
Hyperthyroidism did not lead to discontinuation 
of JEMPERLI and resolved in 80% of the 
10 patients. Systemic corticosteroids were 
not required for any of the 10 patients with 
hyperthyroidism. 

Type 1 Diabetes Mellitus, Which Can Present 
with Diabetic Ketoacidosis: JEMPERLI can 
cause type 1 diabetes mellitus, which can 
present with diabetic ketoacidosis. Monitor 
patients for hyperglycemia or other signs 
and symptoms of diabetes. Initiate treatment 
with insulin as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending 
on severity [see Dosage and Administration 
(2.3) of full prescribing information].

Immune-Mediated Nephritis with Renal 
Dysfunction
JEMPERLI can cause immune-mediated 
nephritis, which can be fatal. Nephritis 
occurred in 0.4% (2/515) of patients receiving 
JEMPERLI; both were Grade 2. Nephritis 
did not lead to discontinuation of JEMPERLI 
and resolved in both patients. Systemic 
corticosteroids were required in 1 of the  
2 patients experiencing nephritis.

Immune-Mediated Dermatologic Adverse 
Reactions
JEMPERLI can cause immune-mediated rash or 
dermatitis. Bullous and exfoliative dermatitis, 
including Stevens-Johnson syndrome (SJS), 
toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms 
(DRESS), have occurred with PD-1/PD-L1–
blocking antibodies. Topical emollients and/
or topical corticosteroids may be adequate to 
treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Other Immune-Mediated Adverse Reactions
The following clinically significant immune-

Table 1. Adverse Reactions (≥10%) in 
Patients with dMMR Endometrial Cancer 

Who Received JEMPERLI in GARNET

Adverse Reaction 

JEMPERLI (N=104)

All Grades 
 %

Grade 
3 or 4 

 %

  General and administration site

  Fatiguea 48 1

  Gastrointestinal

  Nausea 30 0

  Diarrhea 26 1.9

  Constipation 20 0.9

  Vomiting 18 0

  Blood and lymphatic system

  Anemiab 24 13

  Metabolism and nutrition

   Decreased 
appetite 14 0

  Respiratory, thoracic, and mediastinal

  Cough 14 0

  Skin and subcutaneous tissue

  Pruritus 14 1

  Infections

   Urinary tract 
infection 13 1.9

  Musculoskeletal and connective tissue

  Myalgia 12 0

Toxicity was graded per National Cancer 
Institute Common Terminology Criteria for 
Adverse Events Version 4.03. 
a Includes fatigue and asthenia.
b  Includes anemia, decreased hemoglobin, iron deficiency, 
and iron deficiency anemia.

Grade 1 or less. Upon improvement to Grade 1 
or less, initiate corticosteroid taper and 
continue to taper over at least 1 month. 
Consider administration of other systemic 
immunosuppressants in patients whose immune-
mediated adverse reaction is not controlled with 
corticosteroids.

Toxicity management guidelines for adverse 
reactions that do not necessarily require 
systemic steroids (e.g., endocrinopathies, 
dermatologic reactions) are discussed below.

Immune-Mediated Pneumonitis
JEMPERLI can cause immune-mediated 
pneumonitis, which can be fatal. In patients 
treated with other PD-1/PD-L1–blocking 
antibodies, the incidence of pneumonitis is higher 
in patients who have received prior thoracic 
radiation.

Immune-mediated pneumonitis occurred in 1.4% 
(7/515) of patients receiving JEMPERLI, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis. 
Pneumonitis led to discontinuation of JEMPERLI 
in 0.6% patients. 

Systemic corticosteroids were required in all 
patients with pneumonitis. Pneumonitis resolved 
in 86% of the 7 patients. Two patients reinitiated 
JEMPERLI after symptom improvement; of these, 
1 patient had recurrence of pneumonitis.

Immune-Mediated Colitis
JEMPERLI can cause immune-mediated 
colitis. Cytomegalovirus infection/reactivation 
have occurred in patients with corticosteroid-
refractory immune-mediated colitis treated 
with PD-1/PD-L1–blocking antibodies. In cases 
of corticosteroid-refractory colitis, consider 
repeating infectious workup to exclude 
alternative etiologies. 

Immune-mediated colitis occurred in 1.4% 
(7/515) of patients receiving JEMPERLI, 
including Grade 2 (0.8%) and Grade 3 (0.6%) 
adverse reactions. Colitis led to discontinuation 
of JEMPERLI in 1 (0.2%) patient.

Systemic corticosteroids were required in 29% 
(2/7) of patients with colitis. Colitis resolved in 
71% of the 7 patients. Of the 3 patients in whom 
JEMPERLI was withheld for colitis, all reinitiated 
treatment with JEMPERLI.

Immune-Mediated Hepatitis
JEMPERLI can cause immune-mediated hepatitis, 
which can be fatal.

Immune-mediated hepatitis occurred in 0.2% 
(1/515) of patients receiving JEMPERLI, which 
was Grade 3. Systemic corticosteroids were 
required and the event resolved.

Immune-Mediated Endocrinopathies
Adrenal Insufficiency: JEMPERLI can cause 
primary or secondary adrenal insufficiency. 
For Grade 2 or higher adrenal insufficiency, 
initiate symptomatic treatment per institutional 
guidelines, including hormone replacement as 
clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information].

Adrenal insufficiency occurred in 1.4% (7/515) 
patients receiving JEMPERLI, including Grade 2 
(0.8%) and Grade 3 (0.6%). Adrenal insufficiency 
resulted in discontinuation in 1 (0.2%) patient and 
resolved in 29% of the 7 patients.

Hypophysitis: JEMPERLI can cause immune-
mediated hypophysitis. Hypophysitis can

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions (cont)
mediated adverse reactions occurred in <1%  
of the 515 patients treated with JEMPERLI  
or were reported with the use of other  
PD-1/PD-L1–blocking antibodies. Severe  
or fatal cases have been reported for some  
of these adverse reactions.

Nervous System: Meningitis, encephalitis, 
myelitis and demyelination, myasthenic 
syndrome/myasthenia gravis, Guillain-Barre 
syndrome, nerve paresis, autoimmune 
neuropathy.

Cardiac/Vascular: Myocarditis, pericarditis, 
vasculitis.

Ocular: Uveitis, iritis, other ocular inflammatory 
toxicities. Some cases can be associated with 
retinal detachment. Various grades of visual 
impairment to include blindness can occur. 
If uveitis occurs in combination with other 
immune-mediated adverse reactions, consider 
a Vogt-Koyanagi-Harada–like syndrome, as this 
may require treatment with systemic steroids to 
reduce the risk of permanent vision loss.

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

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

Endocrine: Hypoparathyroidism.

Other (Hematologic/Immune): Autoimmune 
hemolytic anemia, aplastic anemia, 
hemophagocytic lymphohistiocytosis, systemic 
inflammatory response syndrome, histiocytic 
necrotizing lymphadenitis (Kikuchi lymphadenitis), 
sarcoidosis, immune thrombocytopenia, solid 
organ transplant rejection.

5.2  Infusion-Related Reactions
Severe or life-threatening infusion-related 
reactions have been reported with PD-1/PD-L1–
blocking antibodies. Severe infusion-related
reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. All patients 
recovered from the infusion-related reactions.

Monitor patients for signs and symptoms of 
infusion-related reactions. Interrupt or slow the 
rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction 
[see Dosage and Administration (2.3) of full 
prescribing information].

5.3  Complications of Allogeneic HSCT
Fatal and other serious complications can occur 
in patients who receive allogeneic hematopoietic 
stem cell transplantation (HSCT) before or 
after being treated with a PD-1/PD-L1–blocking 
antibody. Transplant-related complications 
include hyperacute graft-versus-host disease 
(GVHD), acute GVHD, chronic GVHD, hepatic 
veno-occlusive disease after reduced intensity 
conditioning, and steroid-requiring febrile 
syndrome (without an identified infectious 
cause). These complications may occur despite 
intervening therapy between PD-1/PD-L1 
blockade and allogeneic HSCT.

Follow patients closely for evidence of 
transplant-related complications and intervene 
promptly. Consider the benefit versus risks of 
treatment with a PD-1/PD-L1–blocking antibody 
prior to or after an allogeneic HSCT.

5.4  Embryo-Fetal Toxicity
Based on its mechanism of action, JEMPERLI

Clinically relevant adverse reactions in <10%  
of patients who received JEMPERLI included:
Endocrine Disorders: Hypothyroidism, 
hyperthyroidism, hypophysitis.
Eye Disorders: Iridocyclitis.
Gastrointestinal Disorders: Colitis, acute 
pancreatitis.
General Disorders and Administration Site 
Conditions: Pyrexia, chills.
Renal and Urinary Disorders: Nephritis.
Respiratory, Thoracic, and Mediastinal 
Disorders: Pneumonitis.
Skin and Subcutaneous Tissue Disorders: 
Rash, erythema, pemphigoid.

Table 2 summarizes laboratory abnormalities 
worsening from baseline to Grade 3 or 4 in 
≥1% of patients with dMMR EC on JEMPERLI 
in GARNET.

Continued on next page

can cause fetal harm when administered 
to a pregnant woman. Animal studies have 
demonstrated that inhibition of the PD-1/
PD-L1 pathway can lead to increased risk of 
immune-mediated rejection of the developing 
fetus, resulting in fetal death. Advise pregnant 
women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective 
contraception during treatment with JEMPERLI 
and for 4 months after the last dose [see Use in 
Specific Populations (8.1, 8.3)].

6  ADVERSE REACTIONS
The following clinically significant adverse 
reactions are described elsewhere in the 
labeling: 
•   Severe and fatal immune-mediated  

adverse reactions [see Warnings and 
Precautions (5.1)]

•   Infusion-related reactions [see Warnings  
and Precautions (5.2)]

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

The pooled safety population described in 
WARNINGS AND PRECAUTIONS reflects 
exposure to JEMPERLI as a single-agent in  
515 patients with advanced or recurrent solid 
tumors in the non-randomized, open-label, 
multicohort GARNET trial that enrolled  
290 patients with endometrial cancer and  
225 patients with other solid tumors. JEMPERLI 
was administered intravenously at doses of 
500 mg every 3 weeks for 4 doses followed 
by 1,000 mg every 6 weeks until disease 
progression or unacceptable toxicity. Among the 
515 patients, 42% were exposed for ≥24 weeks 
and 26% were exposed for >48 weeks.

Mismatch Repair Deficient (dMMR) Endometrial 
Cancer
The safety of JEMPERLI was evaluated in 
GARNET in 104 patients with advanced or 
recurrent dMMR EC who received at least  
1 dose of JEMPERLI [see Clinical Studies (14.1) 
of full prescribing information]. Patients received 
JEMPERLI 500 mg every 3 weeks for 4 doses 
followed by 1,000 mg every 6 weeks as an 
intravenous infusion until disease progression or 
unacceptable toxicity. Patients with autoimmune 
disease that required systemic therapy within  
2 years of treatment or a medical condition that 
required immunosuppression were ineligible. 
Among patients receiving JEMPERLI, 47% were 
exposed for 6 months or longer and 20% were 
exposed for >1 year.

Serious adverse reactions occurred in 34% of 
patients receiving JEMPERLI. Serious adverse 
reactions in >2% of patients included sepsis 
(2.9%), acute kidney injury (2.9%), urinary tract 
infection (2.9%), abdominal pain (2.9%), and 
pyrexia (2.9%).

JEMPERLI was permanently discontinued due to 
adverse reactions in 5 (4.8%) patients, including 
increased transaminases, sepsis, bronchitis, 
and pneumonitis. Dosage interruptions due to 
an adverse reaction occurred in 23% of patients 
who received JEMPERLI. Adverse reactions that 
required dosage interruption in ≥1% of patients 
who received JEMPERLI were anemia, diarrhea, 
increased lipase, and pyrexia.

The most common adverse reactions (≥20%) 
were fatigue/asthenia, nausea, diarrhea, anemia, 

and constipation. The most common Grade 3 
or 4 adverse reactions (≥2%) were anemia and 
increased transaminases. The most common 
Grade 3 or 4 laboratory abnormalities (≥2%) 
were decreased lymphocytes, decreased 
sodium, decreased leukocytes, decreased 
albumin, increased creatinine, increased 
alkaline phosphatase and increased alanine 
aminotransferase.

Table 1 summarizes the adverse reactions that 
occurred in ≥10% of patients with dMMR EC 
on JEMPERLI in GARNET.

S:10"

S:13"

T:10.75"

T:13.75"

B:11"

B:14"

Brief Summary of Prescribing Information 

JEMPERLI (dostarlimab-gxly) injection, for 
intravenous use

The following is a brief summary only; see full 
prescribing information for complete product 
information available at www.JEMPERLIHCP.com.  

1  INDICATIONS AND USAGE
JEMPERLI is indicated for the treatment of adult  
patients with mismatch repair deficient (dMMR) 
recurrent or advanced endometrial cancer (EC), 
as determined by an FDA-approved test, that 
has progressed on or following prior treatment 
with a platinum-containing regimen [see Dosage 
and Administration (2.1) of full prescribing 
information].

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

4  CONTRAINDICATIONS
None.

5  WARNINGS AND PRECAUTIONS

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions
JEMPERLI is a monoclonal antibody that 
belongs to a class of drugs that bind to either 
the programmed death receptor-1 (PD-1) or 
PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1 
pathway, thereby removing inhibition of the 
immune response, potentially breaking peripheral 
tolerance, and inducing immune-mediated 
adverse reactions. Important immune-mediated 
adverse reactions listed in WARNINGS AND 
PRECAUTIONS may not include all possible 
severe and fatal immune-mediated reactions. 

Immune-mediated adverse reactions, which 
can be severe or fatal, can occur in any organ 
system or tissue. Immune-mediated adverse 
reactions can occur at any time after starting 
a PD-1/PD-L1–blocking antibody. While 
immune-mediated adverse reactions usually 
manifest during treatment with PD-1/PD-L1– 
blocking antibodies, they can also manifest 
after discontinuation of PD-1/PD-L1–blocking 
antibodies. 

Early identification and management of immune-
mediated adverse reactions are essential 
to ensure safe use of PD-1/PD-L1–blocking 
antibodies. Monitor closely for symptoms and 
signs that may be clinical manifestations of 
underlying immune-mediated adverse reactions. 
Evaluate liver enzymes, creatinine, and thyroid 
function tests at baseline and periodically during 
treatment. In cases of suspected immune-
mediated adverse reactions, initiate appropriate 
workup to exclude alternative etiologies, 
including infection. Institute medical management 
promptly, including specialty consultation as 
appropriate. 

Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information]. In general, if JEMPERLI requires 
interruption or discontinuation, administer 
systemic corticosteroids (1 to 2 mg/kg/day 
prednisone or equivalent) until improvement to 

present with acute symptoms associated with 
mass effect such as headache, photophobia, 
or visual field cuts. Hypophysitis can cause 
hypopituitarism. Initiate hormone replacement 
as clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information]. 

Thyroid Disorders: JEMPERLI can cause 
immune-mediated thyroid disorders. Thyroiditis 
can present with or without endocrinopathy. 
Hypothyroidism can follow hyperthyroidism. 
Initiate hormone replacement or medical 
management of hyperthyroidism as clinically 
indicated. Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Thyroiditis: Thyroiditis occurred in 0.4% 
(2/515) of patients receiving JEMPERLI; both 
were Grade 2. Neither event of thyroiditis 
resolved; there were no discontinuations of 
JEMPERLI due to thyroiditis.

Hypothyroidism: Hypothyroidism occurred in 
7.2% (37/515) of patients receiving JEMPERLI, 
all of which were Grade 2. Hypothyroidism did 
not lead to discontinuation of JEMPERLI and 
resolved in 35% of the 37 patients. Systemic 
corticosteroids were not required for any of 
the 37 patients with hypothyroidism.

Hyperthyroidism: Hyperthyroidism occurred in 
1.9% (10/515) of patients receiving JEMPERLI, 
including Grade 2 (1.7%) and Grade 3 (0.2%). 
Hyperthyroidism did not lead to discontinuation 
of JEMPERLI and resolved in 80% of the 
10 patients. Systemic corticosteroids were 
not required for any of the 10 patients with 
hyperthyroidism. 

Type 1 Diabetes Mellitus, Which Can Present 
with Diabetic Ketoacidosis: JEMPERLI can 
cause type 1 diabetes mellitus, which can 
present with diabetic ketoacidosis. Monitor 
patients for hyperglycemia or other signs 
and symptoms of diabetes. Initiate treatment 
with insulin as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending 
on severity [see Dosage and Administration 
(2.3) of full prescribing information].

Immune-Mediated Nephritis with Renal 
Dysfunction
JEMPERLI can cause immune-mediated 
nephritis, which can be fatal. Nephritis 
occurred in 0.4% (2/515) of patients receiving 
JEMPERLI; both were Grade 2. Nephritis 
did not lead to discontinuation of JEMPERLI 
and resolved in both patients. Systemic 
corticosteroids were required in 1 of the  
2 patients experiencing nephritis.

Immune-Mediated Dermatologic Adverse 
Reactions
JEMPERLI can cause immune-mediated rash or 
dermatitis. Bullous and exfoliative dermatitis, 
including Stevens-Johnson syndrome (SJS), 
toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms 
(DRESS), have occurred with PD-1/PD-L1–
blocking antibodies. Topical emollients and/
or topical corticosteroids may be adequate to 
treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Other Immune-Mediated Adverse Reactions
The following clinically significant immune-

Table 1. Adverse Reactions (≥10%) in 
Patients with dMMR Endometrial Cancer 

Who Received JEMPERLI in GARNET

Adverse Reaction 

JEMPERLI (N=104)

All Grades 
 %

Grade 
3 or 4 

 %

  General and administration site

  Fatiguea 48 1

  Gastrointestinal

  Nausea 30 0

  Diarrhea 26 1.9

  Constipation 20 0.9

  Vomiting 18 0

  Blood and lymphatic system

  Anemiab 24 13

  Metabolism and nutrition

   Decreased 
appetite 14 0

  Respiratory, thoracic, and mediastinal

  Cough 14 0

  Skin and subcutaneous tissue

  Pruritus 14 1

  Infections

   Urinary tract 
infection 13 1.9

  Musculoskeletal and connective tissue

  Myalgia 12 0

Toxicity was graded per National Cancer 
Institute Common Terminology Criteria for 
Adverse Events Version 4.03. 
a Includes fatigue and asthenia.
b  Includes anemia, decreased hemoglobin, iron deficiency, 
and iron deficiency anemia.

Grade 1 or less. Upon improvement to Grade 1 
or less, initiate corticosteroid taper and 
continue to taper over at least 1 month. 
Consider administration of other systemic 
immunosuppressants in patients whose immune-
mediated adverse reaction is not controlled with 
corticosteroids.

Toxicity management guidelines for adverse 
reactions that do not necessarily require 
systemic steroids (e.g., endocrinopathies, 
dermatologic reactions) are discussed below.

Immune-Mediated Pneumonitis
JEMPERLI can cause immune-mediated 
pneumonitis, which can be fatal. In patients 
treated with other PD-1/PD-L1–blocking 
antibodies, the incidence of pneumonitis is higher 
in patients who have received prior thoracic 
radiation.

Immune-mediated pneumonitis occurred in 1.4% 
(7/515) of patients receiving JEMPERLI, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis. 
Pneumonitis led to discontinuation of JEMPERLI 
in 0.6% patients. 

Systemic corticosteroids were required in all 
patients with pneumonitis. Pneumonitis resolved 
in 86% of the 7 patients. Two patients reinitiated 
JEMPERLI after symptom improvement; of these, 
1 patient had recurrence of pneumonitis.

Immune-Mediated Colitis
JEMPERLI can cause immune-mediated 
colitis. Cytomegalovirus infection/reactivation 
have occurred in patients with corticosteroid-
refractory immune-mediated colitis treated 
with PD-1/PD-L1–blocking antibodies. In cases 
of corticosteroid-refractory colitis, consider 
repeating infectious workup to exclude 
alternative etiologies. 

Immune-mediated colitis occurred in 1.4% 
(7/515) of patients receiving JEMPERLI, 
including Grade 2 (0.8%) and Grade 3 (0.6%) 
adverse reactions. Colitis led to discontinuation 
of JEMPERLI in 1 (0.2%) patient.

Systemic corticosteroids were required in 29% 
(2/7) of patients with colitis. Colitis resolved in 
71% of the 7 patients. Of the 3 patients in whom 
JEMPERLI was withheld for colitis, all reinitiated 
treatment with JEMPERLI.

Immune-Mediated Hepatitis
JEMPERLI can cause immune-mediated hepatitis, 
which can be fatal.

Immune-mediated hepatitis occurred in 0.2% 
(1/515) of patients receiving JEMPERLI, which 
was Grade 3. Systemic corticosteroids were 
required and the event resolved.

Immune-Mediated Endocrinopathies
Adrenal Insufficiency: JEMPERLI can cause 
primary or secondary adrenal insufficiency. 
For Grade 2 or higher adrenal insufficiency, 
initiate symptomatic treatment per institutional 
guidelines, including hormone replacement as 
clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information].

Adrenal insufficiency occurred in 1.4% (7/515) 
patients receiving JEMPERLI, including Grade 2 
(0.8%) and Grade 3 (0.6%). Adrenal insufficiency 
resulted in discontinuation in 1 (0.2%) patient and 
resolved in 29% of the 7 patients.

Hypophysitis: JEMPERLI can cause immune-
mediated hypophysitis. Hypophysitis can

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions (cont)
mediated adverse reactions occurred in <1%  
of the 515 patients treated with JEMPERLI  
or were reported with the use of other  
PD-1/PD-L1–blocking antibodies. Severe  
or fatal cases have been reported for some  
of these adverse reactions.

Nervous System: Meningitis, encephalitis, 
myelitis and demyelination, myasthenic 
syndrome/myasthenia gravis, Guillain-Barre 
syndrome, nerve paresis, autoimmune 
neuropathy.

Cardiac/Vascular: Myocarditis, pericarditis, 
vasculitis.

Ocular: Uveitis, iritis, other ocular inflammatory 
toxicities. Some cases can be associated with 
retinal detachment. Various grades of visual 
impairment to include blindness can occur. 
If uveitis occurs in combination with other 
immune-mediated adverse reactions, consider 
a Vogt-Koyanagi-Harada–like syndrome, as this 
may require treatment with systemic steroids to 
reduce the risk of permanent vision loss.

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

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

Endocrine: Hypoparathyroidism.

Other (Hematologic/Immune): Autoimmune 
hemolytic anemia, aplastic anemia, 
hemophagocytic lymphohistiocytosis, systemic 
inflammatory response syndrome, histiocytic 
necrotizing lymphadenitis (Kikuchi lymphadenitis), 
sarcoidosis, immune thrombocytopenia, solid 
organ transplant rejection.

5.2  Infusion-Related Reactions
Severe or life-threatening infusion-related 
reactions have been reported with PD-1/PD-L1–
blocking antibodies. Severe infusion-related
reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. All patients 
recovered from the infusion-related reactions.

Monitor patients for signs and symptoms of 
infusion-related reactions. Interrupt or slow the 
rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction 
[see Dosage and Administration (2.3) of full 
prescribing information].

5.3  Complications of Allogeneic HSCT
Fatal and other serious complications can occur 
in patients who receive allogeneic hematopoietic 
stem cell transplantation (HSCT) before or 
after being treated with a PD-1/PD-L1–blocking 
antibody. Transplant-related complications 
include hyperacute graft-versus-host disease 
(GVHD), acute GVHD, chronic GVHD, hepatic 
veno-occlusive disease after reduced intensity 
conditioning, and steroid-requiring febrile 
syndrome (without an identified infectious 
cause). These complications may occur despite 
intervening therapy between PD-1/PD-L1 
blockade and allogeneic HSCT.

Follow patients closely for evidence of 
transplant-related complications and intervene 
promptly. Consider the benefit versus risks of 
treatment with a PD-1/PD-L1–blocking antibody 
prior to or after an allogeneic HSCT.

5.4  Embryo-Fetal Toxicity
Based on its mechanism of action, JEMPERLI

Clinically relevant adverse reactions in <10%  
of patients who received JEMPERLI included:
Endocrine Disorders: Hypothyroidism, 
hyperthyroidism, hypophysitis.
Eye Disorders: Iridocyclitis.
Gastrointestinal Disorders: Colitis, acute 
pancreatitis.
General Disorders and Administration Site 
Conditions: Pyrexia, chills.
Renal and Urinary Disorders: Nephritis.
Respiratory, Thoracic, and Mediastinal 
Disorders: Pneumonitis.
Skin and Subcutaneous Tissue Disorders: 
Rash, erythema, pemphigoid.

Table 2 summarizes laboratory abnormalities 
worsening from baseline to Grade 3 or 4 in 
≥1% of patients with dMMR EC on JEMPERLI 
in GARNET.

Continued on next page

can cause fetal harm when administered 
to a pregnant woman. Animal studies have 
demonstrated that inhibition of the PD-1/
PD-L1 pathway can lead to increased risk of 
immune-mediated rejection of the developing 
fetus, resulting in fetal death. Advise pregnant 
women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective 
contraception during treatment with JEMPERLI 
and for 4 months after the last dose [see Use in 
Specific Populations (8.1, 8.3)].

6  ADVERSE REACTIONS
The following clinically significant adverse 
reactions are described elsewhere in the 
labeling: 
•   Severe and fatal immune-mediated  

adverse reactions [see Warnings and 
Precautions (5.1)]

•   Infusion-related reactions [see Warnings  
and Precautions (5.2)]

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

The pooled safety population described in 
WARNINGS AND PRECAUTIONS reflects 
exposure to JEMPERLI as a single-agent in  
515 patients with advanced or recurrent solid 
tumors in the non-randomized, open-label, 
multicohort GARNET trial that enrolled  
290 patients with endometrial cancer and  
225 patients with other solid tumors. JEMPERLI 
was administered intravenously at doses of 
500 mg every 3 weeks for 4 doses followed 
by 1,000 mg every 6 weeks until disease 
progression or unacceptable toxicity. Among the 
515 patients, 42% were exposed for ≥24 weeks 
and 26% were exposed for >48 weeks.

Mismatch Repair Deficient (dMMR) Endometrial 
Cancer
The safety of JEMPERLI was evaluated in 
GARNET in 104 patients with advanced or 
recurrent dMMR EC who received at least  
1 dose of JEMPERLI [see Clinical Studies (14.1) 
of full prescribing information]. Patients received 
JEMPERLI 500 mg every 3 weeks for 4 doses 
followed by 1,000 mg every 6 weeks as an 
intravenous infusion until disease progression or 
unacceptable toxicity. Patients with autoimmune 
disease that required systemic therapy within  
2 years of treatment or a medical condition that 
required immunosuppression were ineligible. 
Among patients receiving JEMPERLI, 47% were 
exposed for 6 months or longer and 20% were 
exposed for >1 year.

Serious adverse reactions occurred in 34% of 
patients receiving JEMPERLI. Serious adverse 
reactions in >2% of patients included sepsis 
(2.9%), acute kidney injury (2.9%), urinary tract 
infection (2.9%), abdominal pain (2.9%), and 
pyrexia (2.9%).

JEMPERLI was permanently discontinued due to 
adverse reactions in 5 (4.8%) patients, including 
increased transaminases, sepsis, bronchitis, 
and pneumonitis. Dosage interruptions due to 
an adverse reaction occurred in 23% of patients 
who received JEMPERLI. Adverse reactions that 
required dosage interruption in ≥1% of patients 
who received JEMPERLI were anemia, diarrhea, 
increased lipase, and pyrexia.

The most common adverse reactions (≥20%) 
were fatigue/asthenia, nausea, diarrhea, anemia, 

and constipation. The most common Grade 3 
or 4 adverse reactions (≥2%) were anemia and 
increased transaminases. The most common 
Grade 3 or 4 laboratory abnormalities (≥2%) 
were decreased lymphocytes, decreased 
sodium, decreased leukocytes, decreased 
albumin, increased creatinine, increased 
alkaline phosphatase and increased alanine 
aminotransferase.

Table 1 summarizes the adverse reactions that 
occurred in ≥10% of patients with dMMR EC 
on JEMPERLI in GARNET.
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Brief Summary of Prescribing Information 

JEMPERLI (dostarlimab-gxly) injection, for 
intravenous use

The following is a brief summary only; see full 
prescribing information for complete product 
information available at www.JEMPERLIHCP.com.  

1  INDICATIONS AND USAGE
JEMPERLI is indicated for the treatment of adult  
patients with mismatch repair deficient (dMMR) 
recurrent or advanced endometrial cancer (EC), 
as determined by an FDA-approved test, that 
has progressed on or following prior treatment 
with a platinum-containing regimen [see Dosage 
and Administration (2.1) of full prescribing 
information].

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

4  CONTRAINDICATIONS
None.

5  WARNINGS AND PRECAUTIONS

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions
JEMPERLI is a monoclonal antibody that 
belongs to a class of drugs that bind to either 
the programmed death receptor-1 (PD-1) or 
PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1 
pathway, thereby removing inhibition of the 
immune response, potentially breaking peripheral 
tolerance, and inducing immune-mediated 
adverse reactions. Important immune-mediated 
adverse reactions listed in WARNINGS AND 
PRECAUTIONS may not include all possible 
severe and fatal immune-mediated reactions. 

Immune-mediated adverse reactions, which 
can be severe or fatal, can occur in any organ 
system or tissue. Immune-mediated adverse 
reactions can occur at any time after starting 
a PD-1/PD-L1–blocking antibody. While 
immune-mediated adverse reactions usually 
manifest during treatment with PD-1/PD-L1– 
blocking antibodies, they can also manifest 
after discontinuation of PD-1/PD-L1–blocking 
antibodies. 

Early identification and management of immune-
mediated adverse reactions are essential 
to ensure safe use of PD-1/PD-L1–blocking 
antibodies. Monitor closely for symptoms and 
signs that may be clinical manifestations of 
underlying immune-mediated adverse reactions. 
Evaluate liver enzymes, creatinine, and thyroid 
function tests at baseline and periodically during 
treatment. In cases of suspected immune-
mediated adverse reactions, initiate appropriate 
workup to exclude alternative etiologies, 
including infection. Institute medical management 
promptly, including specialty consultation as 
appropriate. 

Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information]. In general, if JEMPERLI requires 
interruption or discontinuation, administer 
systemic corticosteroids (1 to 2 mg/kg/day 
prednisone or equivalent) until improvement to 

present with acute symptoms associated with 
mass effect such as headache, photophobia, 
or visual field cuts. Hypophysitis can cause 
hypopituitarism. Initiate hormone replacement 
as clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information]. 

Thyroid Disorders: JEMPERLI can cause 
immune-mediated thyroid disorders. Thyroiditis 
can present with or without endocrinopathy. 
Hypothyroidism can follow hyperthyroidism. 
Initiate hormone replacement or medical 
management of hyperthyroidism as clinically 
indicated. Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Thyroiditis: Thyroiditis occurred in 0.4% 
(2/515) of patients receiving JEMPERLI; both 
were Grade 2. Neither event of thyroiditis 
resolved; there were no discontinuations of 
JEMPERLI due to thyroiditis.

Hypothyroidism: Hypothyroidism occurred in 
7.2% (37/515) of patients receiving JEMPERLI, 
all of which were Grade 2. Hypothyroidism did 
not lead to discontinuation of JEMPERLI and 
resolved in 35% of the 37 patients. Systemic 
corticosteroids were not required for any of 
the 37 patients with hypothyroidism.

Hyperthyroidism: Hyperthyroidism occurred in 
1.9% (10/515) of patients receiving JEMPERLI, 
including Grade 2 (1.7%) and Grade 3 (0.2%). 
Hyperthyroidism did not lead to discontinuation 
of JEMPERLI and resolved in 80% of the 
10 patients. Systemic corticosteroids were 
not required for any of the 10 patients with 
hyperthyroidism. 

Type 1 Diabetes Mellitus, Which Can Present 
with Diabetic Ketoacidosis: JEMPERLI can 
cause type 1 diabetes mellitus, which can 
present with diabetic ketoacidosis. Monitor 
patients for hyperglycemia or other signs 
and symptoms of diabetes. Initiate treatment 
with insulin as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending 
on severity [see Dosage and Administration 
(2.3) of full prescribing information].

Immune-Mediated Nephritis with Renal 
Dysfunction
JEMPERLI can cause immune-mediated 
nephritis, which can be fatal. Nephritis 
occurred in 0.4% (2/515) of patients receiving 
JEMPERLI; both were Grade 2. Nephritis 
did not lead to discontinuation of JEMPERLI 
and resolved in both patients. Systemic 
corticosteroids were required in 1 of the  
2 patients experiencing nephritis.

Immune-Mediated Dermatologic Adverse 
Reactions
JEMPERLI can cause immune-mediated rash or 
dermatitis. Bullous and exfoliative dermatitis, 
including Stevens-Johnson syndrome (SJS), 
toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms 
(DRESS), have occurred with PD-1/PD-L1–
blocking antibodies. Topical emollients and/
or topical corticosteroids may be adequate to 
treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Other Immune-Mediated Adverse Reactions
The following clinically significant immune-

Table 1. Adverse Reactions (≥10%) in 
Patients with dMMR Endometrial Cancer 

Who Received JEMPERLI in GARNET

Adverse Reaction 

JEMPERLI (N=104)

All Grades 
 %

Grade 
3 or 4 

 %

  General and administration site

  Fatiguea 48 1

  Gastrointestinal

  Nausea 30 0

  Diarrhea 26 1.9

  Constipation 20 0.9

  Vomiting 18 0

  Blood and lymphatic system

  Anemiab 24 13

  Metabolism and nutrition

   Decreased 
appetite 14 0

  Respiratory, thoracic, and mediastinal

  Cough 14 0

  Skin and subcutaneous tissue

  Pruritus 14 1

  Infections

   Urinary tract 
infection 13 1.9

  Musculoskeletal and connective tissue

  Myalgia 12 0

Toxicity was graded per National Cancer 
Institute Common Terminology Criteria for 
Adverse Events Version 4.03. 
a Includes fatigue and asthenia.
b  Includes anemia, decreased hemoglobin, iron deficiency, 
and iron deficiency anemia.

Grade 1 or less. Upon improvement to Grade 1 
or less, initiate corticosteroid taper and 
continue to taper over at least 1 month. 
Consider administration of other systemic 
immunosuppressants in patients whose immune-
mediated adverse reaction is not controlled with 
corticosteroids.

Toxicity management guidelines for adverse 
reactions that do not necessarily require 
systemic steroids (e.g., endocrinopathies, 
dermatologic reactions) are discussed below.

Immune-Mediated Pneumonitis
JEMPERLI can cause immune-mediated 
pneumonitis, which can be fatal. In patients 
treated with other PD-1/PD-L1–blocking 
antibodies, the incidence of pneumonitis is higher 
in patients who have received prior thoracic 
radiation.

Immune-mediated pneumonitis occurred in 1.4% 
(7/515) of patients receiving JEMPERLI, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis. 
Pneumonitis led to discontinuation of JEMPERLI 
in 0.6% patients. 

Systemic corticosteroids were required in all 
patients with pneumonitis. Pneumonitis resolved 
in 86% of the 7 patients. Two patients reinitiated 
JEMPERLI after symptom improvement; of these, 
1 patient had recurrence of pneumonitis.

Immune-Mediated Colitis
JEMPERLI can cause immune-mediated 
colitis. Cytomegalovirus infection/reactivation 
have occurred in patients with corticosteroid-
refractory immune-mediated colitis treated 
with PD-1/PD-L1–blocking antibodies. In cases 
of corticosteroid-refractory colitis, consider 
repeating infectious workup to exclude 
alternative etiologies. 

Immune-mediated colitis occurred in 1.4% 
(7/515) of patients receiving JEMPERLI, 
including Grade 2 (0.8%) and Grade 3 (0.6%) 
adverse reactions. Colitis led to discontinuation 
of JEMPERLI in 1 (0.2%) patient.

Systemic corticosteroids were required in 29% 
(2/7) of patients with colitis. Colitis resolved in 
71% of the 7 patients. Of the 3 patients in whom 
JEMPERLI was withheld for colitis, all reinitiated 
treatment with JEMPERLI.

Immune-Mediated Hepatitis
JEMPERLI can cause immune-mediated hepatitis, 
which can be fatal.

Immune-mediated hepatitis occurred in 0.2% 
(1/515) of patients receiving JEMPERLI, which 
was Grade 3. Systemic corticosteroids were 
required and the event resolved.

Immune-Mediated Endocrinopathies
Adrenal Insufficiency: JEMPERLI can cause 
primary or secondary adrenal insufficiency. 
For Grade 2 or higher adrenal insufficiency, 
initiate symptomatic treatment per institutional 
guidelines, including hormone replacement as 
clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information].

Adrenal insufficiency occurred in 1.4% (7/515) 
patients receiving JEMPERLI, including Grade 2 
(0.8%) and Grade 3 (0.6%). Adrenal insufficiency 
resulted in discontinuation in 1 (0.2%) patient and 
resolved in 29% of the 7 patients.

Hypophysitis: JEMPERLI can cause immune-
mediated hypophysitis. Hypophysitis can

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions (cont)
mediated adverse reactions occurred in <1%  
of the 515 patients treated with JEMPERLI  
or were reported with the use of other  
PD-1/PD-L1–blocking antibodies. Severe  
or fatal cases have been reported for some  
of these adverse reactions.

Nervous System: Meningitis, encephalitis, 
myelitis and demyelination, myasthenic 
syndrome/myasthenia gravis, Guillain-Barre 
syndrome, nerve paresis, autoimmune 
neuropathy.

Cardiac/Vascular: Myocarditis, pericarditis, 
vasculitis.

Ocular: Uveitis, iritis, other ocular inflammatory 
toxicities. Some cases can be associated with 
retinal detachment. Various grades of visual 
impairment to include blindness can occur. 
If uveitis occurs in combination with other 
immune-mediated adverse reactions, consider 
a Vogt-Koyanagi-Harada–like syndrome, as this 
may require treatment with systemic steroids to 
reduce the risk of permanent vision loss.

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

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

Endocrine: Hypoparathyroidism.

Other (Hematologic/Immune): Autoimmune 
hemolytic anemia, aplastic anemia, 
hemophagocytic lymphohistiocytosis, systemic 
inflammatory response syndrome, histiocytic 
necrotizing lymphadenitis (Kikuchi lymphadenitis), 
sarcoidosis, immune thrombocytopenia, solid 
organ transplant rejection.

5.2  Infusion-Related Reactions
Severe or life-threatening infusion-related 
reactions have been reported with PD-1/PD-L1–
blocking antibodies. Severe infusion-related
reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. All patients 
recovered from the infusion-related reactions.

Monitor patients for signs and symptoms of 
infusion-related reactions. Interrupt or slow the 
rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction 
[see Dosage and Administration (2.3) of full 
prescribing information].

5.3  Complications of Allogeneic HSCT
Fatal and other serious complications can occur 
in patients who receive allogeneic hematopoietic 
stem cell transplantation (HSCT) before or 
after being treated with a PD-1/PD-L1–blocking 
antibody. Transplant-related complications 
include hyperacute graft-versus-host disease 
(GVHD), acute GVHD, chronic GVHD, hepatic 
veno-occlusive disease after reduced intensity 
conditioning, and steroid-requiring febrile 
syndrome (without an identified infectious 
cause). These complications may occur despite 
intervening therapy between PD-1/PD-L1 
blockade and allogeneic HSCT.

Follow patients closely for evidence of 
transplant-related complications and intervene 
promptly. Consider the benefit versus risks of 
treatment with a PD-1/PD-L1–blocking antibody 
prior to or after an allogeneic HSCT.

5.4  Embryo-Fetal Toxicity
Based on its mechanism of action, JEMPERLI

Clinically relevant adverse reactions in <10%  
of patients who received JEMPERLI included:
Endocrine Disorders: Hypothyroidism, 
hyperthyroidism, hypophysitis.
Eye Disorders: Iridocyclitis.
Gastrointestinal Disorders: Colitis, acute 
pancreatitis.
General Disorders and Administration Site 
Conditions: Pyrexia, chills.
Renal and Urinary Disorders: Nephritis.
Respiratory, Thoracic, and Mediastinal 
Disorders: Pneumonitis.
Skin and Subcutaneous Tissue Disorders: 
Rash, erythema, pemphigoid.

Table 2 summarizes laboratory abnormalities 
worsening from baseline to Grade 3 or 4 in 
≥1% of patients with dMMR EC on JEMPERLI 
in GARNET.

Continued on next page

can cause fetal harm when administered 
to a pregnant woman. Animal studies have 
demonstrated that inhibition of the PD-1/
PD-L1 pathway can lead to increased risk of 
immune-mediated rejection of the developing 
fetus, resulting in fetal death. Advise pregnant 
women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective 
contraception during treatment with JEMPERLI 
and for 4 months after the last dose [see Use in 
Specific Populations (8.1, 8.3)].

6  ADVERSE REACTIONS
The following clinically significant adverse 
reactions are described elsewhere in the 
labeling: 
•   Severe and fatal immune-mediated  

adverse reactions [see Warnings and 
Precautions (5.1)]

•   Infusion-related reactions [see Warnings  
and Precautions (5.2)]

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

The pooled safety population described in 
WARNINGS AND PRECAUTIONS reflects 
exposure to JEMPERLI as a single-agent in  
515 patients with advanced or recurrent solid 
tumors in the non-randomized, open-label, 
multicohort GARNET trial that enrolled  
290 patients with endometrial cancer and  
225 patients with other solid tumors. JEMPERLI 
was administered intravenously at doses of 
500 mg every 3 weeks for 4 doses followed 
by 1,000 mg every 6 weeks until disease 
progression or unacceptable toxicity. Among the 
515 patients, 42% were exposed for ≥24 weeks 
and 26% were exposed for >48 weeks.

Mismatch Repair Deficient (dMMR) Endometrial 
Cancer
The safety of JEMPERLI was evaluated in 
GARNET in 104 patients with advanced or 
recurrent dMMR EC who received at least  
1 dose of JEMPERLI [see Clinical Studies (14.1) 
of full prescribing information]. Patients received 
JEMPERLI 500 mg every 3 weeks for 4 doses 
followed by 1,000 mg every 6 weeks as an 
intravenous infusion until disease progression or 
unacceptable toxicity. Patients with autoimmune 
disease that required systemic therapy within  
2 years of treatment or a medical condition that 
required immunosuppression were ineligible. 
Among patients receiving JEMPERLI, 47% were 
exposed for 6 months or longer and 20% were 
exposed for >1 year.

Serious adverse reactions occurred in 34% of 
patients receiving JEMPERLI. Serious adverse 
reactions in >2% of patients included sepsis 
(2.9%), acute kidney injury (2.9%), urinary tract 
infection (2.9%), abdominal pain (2.9%), and 
pyrexia (2.9%).

JEMPERLI was permanently discontinued due to 
adverse reactions in 5 (4.8%) patients, including 
increased transaminases, sepsis, bronchitis, 
and pneumonitis. Dosage interruptions due to 
an adverse reaction occurred in 23% of patients 
who received JEMPERLI. Adverse reactions that 
required dosage interruption in ≥1% of patients 
who received JEMPERLI were anemia, diarrhea, 
increased lipase, and pyrexia.

The most common adverse reactions (≥20%) 
were fatigue/asthenia, nausea, diarrhea, anemia, 

and constipation. The most common Grade 3 
or 4 adverse reactions (≥2%) were anemia and 
increased transaminases. The most common 
Grade 3 or 4 laboratory abnormalities (≥2%) 
were decreased lymphocytes, decreased 
sodium, decreased leukocytes, decreased 
albumin, increased creatinine, increased 
alkaline phosphatase and increased alanine 
aminotransferase.

Table 1 summarizes the adverse reactions that 
occurred in ≥10% of patients with dMMR EC 
on JEMPERLI in GARNET.
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or severe abdominal pain [see Warnings 
and Precautions (5.1)].

• Hepatitis: Advise patients to contact their 
 healthcare provider immediately for jaundice,  
 severe nausea or vomiting, or easy bruising or 
 bleeding [see Warnings and Precautions (5.1)].

• Immune-mediated endocrinopathies: Advise  
 patients to contact their healthcare provider 
 immediately for signs or symptoms of 
 hypothyroidism, hyperthyroidism, thyroiditis, 
 adrenal insufficiency, hypophysitis, or type 1 
 diabetes mellitus [see Warnings and Precautions 
(5.1)].

• Nephritis: Advise patients to contact their  
 healthcare provider immediately for signs 
 or symptoms of nephritis [see Warnings and 
 Precautions (5.1)].

• Severe skin reactions: Advise patients to 
 contact their healthcare provider immediately 
 for any signs or symptoms of severe skin 
 reactions, SJS, TEN, or DRESS [see Warnings 
 and Precautions (5.1)].

• Other immune-mediated adverse reactions: 
• Advise patients that immune-mediated adverse 
reactions can occur and may involve any organ 
system, and to contact their healthcare provider 
immediately for any new signs or symptoms 
[see Warnings and Precautions (5.1)].

• Advise patients of the risk of solid organ 
transplant rejection and to contact their 
healthcare provider immediately for signs or 
symptoms of organ transplant rejection [see 
Warnings and Precautions (5.1)].

Infusion-Related Reactions
• Advise patients to contact their healthcare 
 provider immediately for signs or symptoms 
 of infusion-related reactions [see Warnings and 
 Precautions (5.2)].

Complications of Allogeneic HSCT
• Advise patients of the risk of post-allogeneic 
 hematopoietic stem cell transplantation 
 complications [see Warnings and Precautions 
 (5.3)]. 

Embryo-Fetal Toxicity
• Advise females of reproductive potential of  
 the potential risk to a fetus and to inform their 
 healthcare provider of a known or suspected 
 pregnancy [see Warnings and Precautions (5.4), 
Use in Specific Populations (8.1, 8.3)].

• Advise females of reproductive potential to use 
 effective contraception during treatment with 
 JEMPERLI and for 4 months after the last dose 
[see Warnings and Precautions (5.4), Use in 
 Specific Populations (8.1, 8.3)].

Lactation
• Advise women not to breastfeed during 
 treatment with JEMPERLI and for 4 months 
 after the last dose [see Use in Specific 
 Populations (8.2)].
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6.2  Immunogenicity
As with all therapeutic proteins, there is potential 
for immunogenicity. The detection of antibody 
formation is highly dependent on the sensitivity 
and specificity of the assay. Additionally, the 
observed incidence of antibody (including 
neutralizing antibody) positivity in an assay 
may be influenced by several factors including 
assay methodology, sample handling, timing of 
sample collection, concomitant medications, 
and underlying disease. For these reasons, 
comparison of the incidence of antibodies to 
dostarlimab-gxly in the studies described below 
with the incidence of antibodies in other studies or 
to other products may be misleading.

The immunogenicity of dostarlimab was evaluated 
in GARNET. Treatment-emergent anti-drug 
antibodies (ADAs) against dostarlimab-gxly were 
detected in 2.1% of 384 patients who received 
dostarlimab-gxly at the recommended dosage. 
Neutralizing antibodies were detected in 1% 
of patients. Because of the small number of 
patients who developed ADAs, the effect of 
immunogenicity on the efficacy and safety of 
dostarlimab-gxly is inconclusive. 

8  USE IN SPECIFIC POPULATIONS

8.1  Pregnancy

Risk Summary
Based on its mechanism of action, JEMPERLI 
can cause fetal harm when administered to a 
pregnant woman [see Clinical Pharmacology 
(12.1) of full prescribing information]. There are 
no available data on the use of JEMPERLI in 
pregnant women. Animal studies have 
demonstrated that inhibition of the PD-1/PD-L1 
pathway can lead to increased risk of immune-
mediated rejection of the developing fetus 
resulting in fetal death (see Data). Human IgG4 
immunoglobulins (IgG4) are known to cross the 
placental barrier; therefore, dostarlimab-gxly has 
the potential to be transmitted from the mother to

the developing fetus. Advise women of the 
potential risk to a fetus.

In the U.S. general population, the estimated 
background risk of major birth defects and 
miscarriage in clinically recognized pregnancies 
is 2% to 4% and 15% to 20%, respectively.

Data
Animal Data: Animal reproduction studies have 
not been conducted with JEMPERLI to evaluate 
its effect on reproduction and fetal development. 
A central function of the PD-1/PD-L1 pathway is 
to preserve pregnancy by maintaining maternal 
immune tolerance to the fetus. In murine models 
of pregnancy, blockade of PD-L1 signaling has 
been shown to disrupt tolerance to the fetus and 
to result in an increase in fetal loss; therefore, 
potential risks of administering JEMPERLI during 
pregnancy include increased rates of abortion 
or stillbirth. As reported in the literature, there 
were no malformations related to the blockade 
of PD-1/PD-L1 signaling in the offspring of these 
animals; however, immune-mediated disorders 
occurred in PD-1 and PD-L1 knockout mice. 
Based on its mechanism of action, fetal exposure 
to dostarlimab-gxly may increase the risk of 
developing immune-mediated disorders or altering 
the normal immune response. 

8.2  Lactation
Risk Summary
There is no information regarding the presence of 
dostarlimab-gxly in human milk or its effects on 
the breastfed child or on milk production. Because 
of the potential for serious adverse reactions in a 
breastfed child, advise women not to breastfeed 
during treatment and for 4 months after the last 
dose of JEMPERLI.

8.3  Females and Males of Reproductive 
Potential
JEMPERLI can cause fetal harm when 
administered to a pregnant woman [see Use in 
Specific Populations (8.1)]. 
Pregnancy Testing
Verify pregnancy status in females of reproductive 
potential prior to initiating JEMPERLI [see Use in 
Specific Populations (8.1)].
Contraception
Females: Advise females of reproductive potential 
to use effective contraception during treatment 
with JEMPERLI and for 4 months after the last 
dose.

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

8.5  Geriatric Use
Of the 515 patients treated with JEMPERLI, 
51% were younger than 65 years, 37% were 
aged 65 through 75 years, and 12% were 
75 years or older. No overall differences in safety 
or effectiveness were observed between these 
patients and younger patients. 

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

Immune-Mediated Adverse Reactions
Inform patients of the risk of immune-mediated
adverse reactions that may be severe or fatal, 
may occur after discontinuation of treatment, and 
may require corticosteroid or other treatment and 
interruption or discontinuation of JEMPERLI. These 
reactions may include:
• Pneumonitis: Advise patients to contact their 

healthcare provider immediately for new or 
worsening cough, chest pain, or shortness of 
breath [see Warnings and Precautions (5.1)].

• Colitis: Advise patients to contact their 
healthcare provider immediately for diarrhea 

Table 2. Laboratory Abnormalities that Worsened 
from Baseline to Grade 3 or 4 Occurring in 
≥1% of Patients with dMMR Endometrial 
Cancer Receiving JEMPERLI in GARNET

   Laboratory Test

JEMPERLI (N=104)

All 
Gradesa

%

Grade 
3 or 4a

%

   Hematology

   Decreased lymphocytes 37 9

   Decreased leukocytes 21 2.9

   Chemistry

   Decreased albumin 30 2.9

   Increased creatinine 27 2.9

   Increased alkaline 
   phosphatase 25 2.9

   Increased aspartate    
   aminotransferase 16 1.9

   Increased alanine  
   aminotransferase 15 2.9

   Electrolytes

   Decreased sodium 26 4.8

   Increased calcium 15 1.9

   Decreased potassium 15 1.9
a Consists of new onset of laboratory abnormality or 
worsening of baseline laboratory abnormality.

6.1 Clinical Trials Experience (cont)

Continued from previous page
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MCKAY: What would you do for addi-
tional diagnostics, and would you 
initiate treatment? 

KOSIEROWSKI: I would check an MRI 
of the brain before I make that decision. 

MCKAY: Great, any other thoughts? 
Would anybody start treatment on this 
gentleman? Let’s say you get the MRI, 
and the MRI is negative. 

KOSIEROWSKI: I might continue to 
watch him for a little longer.

GOLDBERG: It’s a tough decision 
to make. You don’t want him to have 
too much bulky disease. He’s in the 
hinterland. I agree with the previous 
comment, but I don’t know. I’d have to 
look at the whole picture. [I’d look at] 
how many nodules he [has]. The disease 
is slowly progressing. He’s had a long 
disease-free interval, although it seems, 
in retrospect, it was 2 years rather than 
4 years. But I could go either way. If 
you could get a good response with a 
biologically slowly growing tumor, you 

might buy more time at the end. But 
again, I wouldn’t argue with either way.

MCKAY: What are the factors you all 
think about when you’re making the 
decision about treatment? I heard 
some of you saying number of nodules 
[and] disease burden. What are the 
things you all look at when deciding to 
treat [patients]?

GOLDBERG: I think the biggest thing 
is quality of life. 

KOSIEROWSKI: I’ll add comorbidities. 
How likely is the patient to die of some-
thing else intercurrently? This patient 
we are discussing looks well, so I don’t 
think that’s part of [the decision-making 
for him]. But certainly, comorbidities 
will determine when and [whether] we 
start therapy, [as well as] what therapy 
we’re going to use. 

CHARU: The bulk of disease will 
also be important. If he has exten-
sive disease, then one might want to 
consider treatment. 

Roundtable Discussion:  
McKay Covers First-Line Decision-
Making for Metastatic RCC

The patient is a 61-year-old man, married, and the father of 2 grown children, 
with 5 grandchildren who live nearby. He also lives an active lifestyle (takes 
daily walks and golfs regularly). He has a history of metastatic renal cell 
carcinoma and 4 years later, his recurrence of lung nodules with biopsy 
are consistent with clear cell renal cell carcinoma (RCC). In retrospect, 
the nodules had been present on scans for at least 2 years prior. The 
patient was observed based on low volume and indolence of disease and 
patient preference. Eighteen months later, he continued indolent growth 
on scans, increased total tumor burden, and a new paratracheal lymph 
node (2.0 × 1.5 cm) was observed. His ECOG performance status was 0.

DISCUSSION QUESTIONS
• What additional workup do you typically order?
• Would you initiate systemic therapy at this point?

CASE SUMMARY

Rana McKay, MD
Associate Professor of Medicine
UC San Diego Health
San Diego, CA
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MCKAY: This is a favorable-risk patient with favorable-risk 
RCC, and sometimes they can be the most challenging 
because it’s not so clear cut. 

POLLING QUESTION

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

 

CHEN: I chose a combination of either axitinib [Inlyta] plus 
pembrolizumab [Keytruda; axi-pembro] or cabozantinib 
[Cabometyx] plus nivolumab [Opdivo; cabo-nivo]. For the patients 
[described in the poll scenario], I feel that the combination of the 
tyrosine kinase inhibitor [TKI] and the anti–PD-1 drug [would] 
have a good response rate and would work well in both situations. 

MCKAY: Yes, the data are strong for immuno-oncology [IO] 
plus VEGF [inhibitor] combinations. Anybody else? What about 
the individual who had selected single-agent TKI therapy and 
switched to something else [in the second poll scenario]?

AGARWAL: I chose the single agent because the patient is 
relatively asymptomatic, with very indolent disease over years. 
With more than 2 visceral sites of disease, I would want to give 
them the combination. 

• How do you assess risk?
• Does risk status influence your first-line decision-

making for a patient like this?
• What are the primary factors that drive your 

selection of first-line therapy for patients with 
favorable-risk metastatic clear cell RCC?

 ◦ Balance of efficacy, quality of life, and safety
 ◦ Is progressive disease important to you in 

terms of clinical decision-making?
 ◦ Sites of metastasis
 ◦ Number of sites of metastasis
 ◦ Patient preference
 ◦ Other

• What about for patients on the borderline of 
favorable vs intermediate risk? What influences 
your first-line recommendations?

DISCUSSION QUESTIONS

MCKAY: I’d love to hear how you assess risk in the clinic. 
Are you doing International Metastatic RCC Database 
Consortium risk stratification? If not, what else are you 
using? How does risk stratification influence your decision 
around first-line treatment, particularly for a patient like the 
one we presented? 

ZHOU: I don’t exactly go with the risk stratification. The reason 
I don’t is because my go-to regimen is always the combination, 
whether the disease is low risk or high risk. That’s my practice.

ANAND: I use the risk stratification, but I don’t think it helps 
me guide treatment. I use it just to know [the risk status]. The 
treatments are not that different for favorable- vs poor-risk 
disease. I always use a combination, and I’ve had good expe-
rience with cabozantinib plus nivolumab as far as tolerance, 
because we use the intermediate dose of cabozantinib, and I feel 
like patients have fewer adverse events [AEs]. I’ve had some bad 
experience with lenvatinib [Lenvima] as far as [adverse] effects. 
I don’t think it’s very well tolerated. That’s been my limited expe-
rience, so I tend to use cabozantinib plus nivolumab.

GOLDBERG: I think a lot depends on presentation [of the 
disease]. Has the patient already had a nephrectomy? It also 
depends on the disease-free interval. Are they presenting 
with widespread and metastatic disease off the bat? 

I think clinical impression is more important than 
using guidelines for assessing risk. If one worries about 
[the difference] between intermediate and favorable risk, 
wait 3 months or longer and see what’s happening. But I 
just think it’s presentation that is important, [as well as] 
bulk of disease. 

MCKAY: There are a lot of recurring themes here about 
presentation, bulk of disease, tumor burden, and sites of 
metastasis. I certainly know that no risk stratification tool 
is perfect. Some of them use lab abnormalities, and if a 
patient has some chronic kidney disease because they had 
a nephrectomy, and they have a little mild anemia, are they 
truly intermediate risk? What is their status? Teasing that 
out is key. What are other [factors] that drive your decision-
making around first-line or second-line therapy?

CHEN: I do use risk stratification, but I agree with everyone 
else that clinical presentation is important. A patient who 
comes in with a brain metastasis is not going to be a low-
risk patient. [Often], the clinical presentation probably 
drives the decision-making in terms of how fast we need to 
start treatment and what treatment we use.

MCKAY: What about those patients [who] are borderline 
between favorable and intermediate risk? Does anything 

n Axitinib plus pembrolizumab 30% (3)

n Cabozantinib plus nivolumab 30% (3)

n Lenvatinib plus pembrolizumab 20% (2)

n Single-agent TKI 10% (1)

n Other 10% (1)

n Nivolumab plus ipilimumab 0% (0)

 Total votes: 10

TUMOR TYPERENAL CELL CARCINOMA

TKI, tyrosine kinase inhibitor.
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sway you one way or another? It seems like most are leaning 
toward IO plus VEGF inhibitor combinations for favorable-
risk patients. Does anybody ever consider an IO-IO combi-
nation for these individuals, knowing the durability of 
those regimens?

CHEN: I’ve used IO-IO combinations, but I’ve also run 
into more problems with immunotherapy adverse effects 
with these combinations. I had [a] patient who devel-
oped adrenal problems [as an] immune-related [adverse] 
effect. Another patient developed a hepatotoxicity with 
IO-IO therapy. I see, certainly, that there are more of the 
immune-related AEs.

MCKAY: Do you feel, in your practice, that there’s a differ-
ential [adverse] effect pattern in the favorable- vs inter-
mediate- and poor-risk patients, or not really?

CHEN: I don’t think I’ve teased that out yet.

ZHOU: I do [have the] concern that immunotherapy [AEs] 
are sometimes [more] difficult to deal with. [With other] 
medication, if you have AEs, you can hold off the medica-
tion or reduce the dose. It’s much easier to treat.

MCKAY: Has that been everybody’s general experience, 
that IO-IO combination therapy is more challenging than 
IO plus VEGF inhibitor therapy?

YEH: I think the TKI has got quite a bit of toxicity, partic-
ularly upper gastrointestinal toxicity, diarrhea, and myelo-
suppression. Neutropenia is also common, so you may 
have to dose adjust. The TKI itself is quite toxic, and that’s 
my experience, [at least].

MCKAY: Well, this has been very enlightening, to think about 
the different factors that weigh in and what your experiences 
have been around treating favorable-risk patients with combi-
nations of either IO-IO or IO plus VEGF inhibitor therapy. 

Cabozantinib (40 mg daily) plus nivolumab (240 mg 
every 2 weeks) was initiated.

DISCUSSION QUESTIONS
• What are your perspectives on the CheckMate 9ER 

(NCT03141177), KEYNOTE-426 (NCT02853331), 
and CLEAR (NCT02811861) study data? 

• When you think about the immune checkpoint 
inhibitor plus TKI combination regimens for 
favorable-risk metastatic RCC, what differentiations 
come to mind? Thinking about each combination, 
what patient profile comes to mind?

• Please discuss your real-world experience with 
each immune checkpoint inhibitor plus TKI 
regimen (axi-pembro, cabo-nivo, and lenvatinib 
plus pembrolizumab [len-pembro]).

 ◦ How do the safety profiles of the regimens 
compare?

 ◦ Thinking about each regimen, how often do 
you have to modify, interrupt, or discontinue 
treatment because of toxicity?

• To what extent does/should the TKI guide 
treatment selection? How much consideration do 
you give to the TKI included in each regimen?

CASE UPDATE

Looking at patient-reported outcomes of patients in the CheckMate 9ER trial (NCT03141177), 
investigators found that of the 323 patients randomly assigned to nivolumab plus cabozantinib, 
the change from baseline in patient-reported outcomes was associated with better outcomes 
compared with patients on sunitinib.1 There was a treatment difference of 2.38 (95% CI, 1.20-
3.56; P < .0001), with an effect size of 0.33 (95% CI, 0.17-0.50). Moreover, the combination 
therapy showed a decreased risk of meaningful deterioration on the FKSI-19 score when 
compared with the monotherapy. The HR for the first deterioration event was 0.70 (95% CI, 
0.56-0.86; P = .0007), and the HR for the confirmed deterioration event was 0.63 (95% CI, 0.50-
0.80; P = .0001). 

FROM THE DATA
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MCKAY: I would love to hear what you think of these data. 
How do you think the data apply to the favorable-risk popu-
lation? What’s been your real-world experience with [using] 
these drugs in the clinic? Let’s open the floor for discussion.

KOSIEROWSKI: At least with the IO-TKI combinations, 
you look at the IO component first, and I don’t think there’s 
much difference between them. I think the dosing frequency 
is different [for] pembrolizumab [vs] nivolumab, and that 
can be a good factor. However, I think most of the toxici-
ties we see come from the TKI part, and that’s going to be 
individual, but you’re going to identify that toxicity rela-
tively quickly. So, I just go with my first go-to [choice], then 
I modify [from] there, looking mainly at the toxicity from the 
TKI. If possible, I like to use the longer-acting IO.

MCKAY: Thanks for sharing that. Does anybody else want to 
share their experience about their real-world practice with 
these regimens and what these data highlight?

CHARU: I have issues using lenvatinib sometimes. The patients 
don’t tolerate it well, so my go-to regimen is [often] cabo-nivo.

MCKAY: Do others have that experience with lenvatinib? 
When you use lenvatinib, do you start at the 20-mg dose 
when you’re using it with pembrolizumab?

STEPHEN: I use len-pembro with good effectiveness in 
different cancer types, so I’m used to it. But I tend to start 
with the [recommended] renal dose, or maybe a little below 
the recommended dose, and then maybe increase the dose 
if the patient is tolerating it well. I am quick to dose reduce 
based on hypertension; I think that’s one of the main AEs. 
Being vigilant about it, I’ve had good luck with [that combi-
nation], but I was interested to see the data that showed 
the quality of life was better with the cabo-nivo combina-
tion,1 so maybe I should be [using] that more.

CHEN: When I use lenvatinib, I also start with a lower dose—
approximately 12 mg instead of starting at 20 mg or 18 mg—
then I go up as tolerated. Typically, I start at 12 mg. For 
cabozantinib, I’m curious to see what most physicians start 
with. Do they start with the 40-mg dose, or do they usually 
go even a little lower than 40 mg to start?

CHARU: I have started with 40 mg. I didn’t have many issues. 

MCKAY: I was going to highlight that it’s sometimes hard to 
interpret quality-of-life data, because the time point at which 
the questionnaires were deployed was different across the 3 
trials, and the instruments were all slightly different. Whether 
[the patients] had symptomatic disease at baseline was also 

different. The percentage of patients [who] were favorable vs 
poor risk differed across the studies. If patients have poor-
risk disease and they’re very symptomatic from their cancer, 
an effective therapy is going to improve their quality of life 
[From the Data1]. We see that in the cabo-nivo data.1,2 

With the axi-pembro3,4 and len-pembro5,6 [studies], there 
were more favorable-risk patients enrolled. The other inter-
esting piece about the cabozantinib data is that in the 
sunitinib arm, patients had to fill out the questionnaires 
after the 2-week hold on sunitinib. It’s interesting that the 
data looked as good as they did, because in the control arm, 
patients were filling out the survey after having a 2-week 
holiday from their TKI.1 I think [those] data [are] compel-
ling. Are there any other thoughts from the group about the 
regimens [or] the safety profiles?

GOLDBERG: I agree with you that response rate usually 
makes the patients feel better, not only physically but also 
mentally, when they’ve been told [their] test is [reporting] 
a smaller amount of cancer. One has to weigh the quality 
of life with the response rate, and it’s difficult to measure. 
Quality of life [is] almost in the eyes of the beholder [in] 
discussion with the patient. 

In my opinion, you go with the best statistics, and every-
thing is compared with sunitinib, which [almost] no one uses 
anymore. It’d be wonderful to see a study between the 3 big 
[combinations—axi-pembro, cabo-nivo, and len-pembro]—
which will never be done but would make more sense. But I 
get influenced a little by the complete response rate and the 
length of progression-free survival [PFS] with the [lenvatinib] 
over the others.2,3,5 But is there a difference? I’m not sure.

• For this patient who received first-line 
cabozantinib plus nivolumab, what would you offer 
as next-line therapy?

• How likely are you to change your practice, with 
respect to first-line decision-making for patients 
with favorable-risk metastatic RCC?

DISCUSSION QUESTIONS

KOSIEROWSKI: I assume [the patient] stopped [first-line 
treatment because of] disease progression and not toxicity?

MCKAY: [Right], not due to toxicity.

GOLDBERG: I’d go to lenvatinib. Whether to add pembrolizumab 
to it, I’m not sure, but that’s what I would go to for second line.

MCKAY: As a single agent? Or would you do it with evero-
limus [Afinitor]?

TUMOR TYPERENAL CELL CARCINOMA
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GOLDBERG: Either-or. Probably as a single agent.

MCKAY: Any other thoughts?

ZHOU: This is the frustrating part. When I move to the 
second line, I tend to choose a different class of medication, 
but [the choice is] still limited. It’s very frustrating.

MCKAY: Has anybody used tivozanib [Fotivda]?

KOSIEROWSKI: No. I guess the other thing [to consider] is 
[whether] this is primary-refractory disease or disease recur-
rence at this point.

CHO: I have used tivozanib. I think it’s a tolerable TKI. 

ZHOU: I have a patient with whom I used [everolimus], but I 
don’t know [whether] anybody here has used it. 

MCKAY: If you are likely to change your practice, what was 
it in the discussion that made you come to that conclusion? 

YEH: I think it’s the survival benefit. Regardless of which 
TKI you use, the overall survival is identical. You know [there 

will] be a survival benefit, and you know PFS may be a 
little better [with] lenvatinib, because it has probably the 
best HR.2,3,5 But overall, the risk-benefit [balance] is similar 
across the 3 big combinations. I don’t care which one [I 
use]. If the insurance would pay for it, I would use it.

MCKAY: During our discussion, there seemed to be some 
[consideration of] cabo-nivo [regarding] the quality-of-life 
data.1 Are there any other thoughts?

KRIJANOVSKI: It depends on [where] the metastases are 
and on how much [tumor] burden there is. I guess cabo-
zantinib could also be given at the lower, every-other-day 
dose, if necessary. But if metastases are in the bones, 
with or without metastases in the liver, that’s my first 
choice. In terms of sequencing, I do try to change the 
[drug class]. I go from immunotherapy to a VEGF inhib-
itor, and if the patient had immunotherapy up front, I go 
to a VEGF inhibitor by itself [or in] combination. I have 
found that patients on dialysis do well with ipilimumab 
[Yervoy] plus nivolumab. They do have a nice response 
and better tolerance.  n
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Safah Explores Disease Features and Treatment 
Options for Chronic GVHD
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Targeted OncologyTM: Can you discuss some of the 
features of chronic GVHD regarding transplant 
source, organ involvement, and scoring?
SAFAH: We know that…with bone marrow transplant [BMT], 
the patient might suffer from prolonged time to engraftment 
and hospitalization. At this point, I’m presenting the stem 
cell source and the risk of what type of GVHD to expect, 
and the burden of chronic GVHD on the patients.1 Also, 
from a similar study, when we look at chronic GVHD across 
organs, we see that the incidence is [higher] with the PBSCT 
compared with the BMT, in all organs involved.2

Now, when we do chronic GVHD assessment, we use 
other tools, and here we look at specific signs and symp-
toms that are related to [each] organ [system].2 In the skin, 
we look for tightness, we look for pruritus, we look for 
discoloration. We look at sweat glands and ability to sweat. 

For mucocutaneous, we look for dryness in the mouth and 
the eyes. Also, we look for lesions in the mouth: mucositis-
like ulcers, sores. Weight loss is a very important sign when 
it comes to evaluating chronic GVHD.

In 2014, the National Institutes of Health [NIH] standard-
ized the way we do scoring for chronic GVHD.3 What we do 
now when we evaluate patients for chronic GVHD is use the 
NIH Clinical Scoring System where we score the organs on 
a 4-point scale, 0 to 3. And what is included here that was 
not included in acute GVHD is the performance status. It’s 
very important to measure clinical performance status, and 
we report that using the ECOG or the Karnofsky [perfor-
mance statuses], because chronic GVHD and the symptom 
burden related to [it] can affect performance status, phys-
iology, and functionality.

When we do the scoring, we score them as mild, moder-
ate, and severe, and it’s mostly dependent on the number 
of organs involved.2 So, if it’s 1 to 2, it’s mild, especially 
if there is no lung [involvement]. However, between the 
moderate and severe, it’s usually the number of organs— 
3 or more—and the lung score. If it’s lung score 1, it’s 
moderate. If it is 2 or 3, it becomes severe.

Can you discuss the pathophysiology of the 
different phases of chronic GVHD?
When we look at chronic GVHD, it’s very important to 
remember it goes through phases.4 I think of it as 3 phases. 
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• A woman aged 35 years received busulfan and cyclophosphamide conditioning and peripheral blood stem cell 
transplantation (PBSCT) from a matched unrelated donor for acute myeloid leukemia.

• She received tacrolimus plus methotrexate as graft-vs-host disease (GVHD) prophylaxis. 
• She experienced the following: 

Month Symptom/signs Treatment

1 Grade 2 acute skin GVHD Glucocorticoids (successful)

6 Vaginal dryness Topical estrogen

11 Dry eyes/foreign body sensation Topical agents (partial success)

12 Muscle and joint pain limits daily exercise routine Prednisone (successful)

17 Sclerodermatous changes 

Drop in passive range of motion

Drop in FEV1 (forced expiratory volume in 1 second), drop 
in carbon monoxide–diffusing capacity without dyspnea

Ancillary skin care

Stretching to preserve/regain range of motion

None, but closer follow-up of pulmonary function tests 

CASE
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The early inflammatory phase starts when we give the 
patient the high-dose chemotherapy, with or without radia-
tion, and that results in tissue injury and the release of the 
microbial component. Tissue injury, along with the release 
of the microbial components in the gut, results in activation 
of the host antigen-presenting cells. These activated cells, 
along with release of the inflammatory cytokines, result in 
the activation of the donor T cells. 

Then we move into phase 2, where we have the thymic 
injury, and that’s why we probably have more GVHD in older 
patients compared with younger patients.4 So, with the 
thymic injury we end up with the selection of donor T cells 
that have an autoreactivity and alloreactivity. At the same 
time, we have loss of peripheral and central tolerance with 
decrease in the Tregs [regulatory T cells] as well as Bregs 
[regulatory B cells]. 

At the same time, when we look at the lymph nodes, the 
donor T follicular helper cells start promoting the expan-
sion of the B cells.4 These B cells usually are aberrant 
B cells that are producing antihost antibodies or immu-
nogenicity, resulting in aberrant plasma cells that are 
releasing these antibodies that are causing more inflam-
mation—a form of auto[antibodies] and alloantibodies 
that are leading to more inflammation and activation of 
the macrophage. 

[This] leads to the third phase where…as part of what we 
call tissue repair in severe inflammation, we end up with 
fibrosis and scarring.4 By understanding those phases, and 
what the players are in these phases, we’re trying to come 
up with treatments that can target every player—the ones 
that are causing the pathology and the disease.

Can you review some of the treatment options 
for chronic GVHD?
Because of [our improved understanding of the pathophys-
iology], we now have more effective and less toxic therapy. 
For instance, looking at ibrutinib [Imbruvica], which was 
listed on the NCCN [National Comprehensive Cancer 
Network] options: ibrutinib is a BTK [Bruton tyrosine kinase] 
inhibitor, and can affect the B cells as well as the T cells.5,6 
But, looking at belumosudil [Rezurock], as a ROCK2 [rho-
associated coiled-coil–containing protein kinase-2] inhib-
itor, it inhibits the STAT[signal transducer and activator of 
transcription]3 and STAT5 pathways. 

Looking at ruxolitinib [Jakafi] as a JAK[Janus kinase]1/
JAK2 inhibitor, it also inhibits the STAT1/3 pathway that is 
related. All of them do have an effect on the treatment of 
chronic GVHD, whether decreasing the cell proliferation, 
cell survival—in all of them—and decreasing the cytokine 
production. Whereas with ibrutinib, there is a decrease 
in the antibody production, because of its effect on the B 
cells. And with the belumosudil as well as ruxolitinib, there 

is also expansion of Treg with the decrease in the T helper 
17 cells and activation and proliferation.

When we look at the available treatments for chronic 
GVHD, the first-line treatment approach is usually, when we 
have a mild case of chronic GVHD, supportive treatment 
and topical treatment, whether it’s topical steroids or using 
a specific type of dexamethasone [Decadron] eye rinse, or 
dexamethasone mouth rinse for mild dryness of the mouth. 
However, when we start treating moderate to severe systemic 
disease, this is when we need systemic treatment. And the 
first-line therapy for systemic disease is steroids.7,8 

This is when we’re looking at the NIH criteria of having 
more than 3-organ involvement, or more than 1 organ with a 
moderate score, or when we have lung involvement, or any 
organ with severe 3 score.3 Always, when we start treatment, 
we wait for response. It is very important to monitor for infec-
tion while on steroid treatment. It’s best to start them on 
prophylaxis, whether covering for viral, bacterial, or fungal 
infection, especially when they’re on high-dose steroids, and 
continue supportive care. 

What we’re missing in GVHD in general, whether it’s acute 
or chronic, and what we’re missing very much in chronic 
GVHD are studies that will tell us what the best support-
ive care for these patients would be. In fact, we don’t have 
very good guidelines in the treatment of chronic GVHD. We 
speak of supportive care: doing stretching exercises for the 
joints, talking to the dietitian to improve weight loss and 
increase protein intake. [In addition, there is] the use of 
antidiarrheals and vaginal creams, working with an obste-
trician-gynecologist. Again, it would be nice to have more 
evidence-based guidelines on how to do the supportive care 
for these patients.

We see that for chronic GVHD we do have several options. 
Some of them are approved by the FDA, especially ruxoli-
tinib, which carries the category 1 recommendation from 
the NCCN.9 [Category 2A recommendations include] belu-
mosudil as well as ibrutinib.10,11 

POLLING QUESTION

During a live, virtual event, Safah asked participants, 
“Considering available clinical trial data, what is your 
preferred first-line therapy for patients with steroid-
refractory chronic GVHD?”

n Ruxolitinib 82% (9)

n Rituximab 18% (2)

n Ibrutinib 0% (0)

n Imatinib 0% (0)

n Belumosudil 0% (0)

n Other 0% (0)

 Total votes: 11
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Can you discuss the evidence for ibrutinib 
in chronic GVHD?
Looking at ibrutinib, it was [initially investigated in] a 
phase 1b/2, single-arm trial [NCT02195869].12,13 The trial 
was completed and led to the initial approval. It included  
42 patients. When we look at those patients, 85% had more 
than 2 organs [with involvement] at baseline, with involve-
ment of mucocutaneous being most of them. There were 
some who had gastrointestinal [GI] involvement at 36%; 
again, very few [with] liver [or] lung involvement. These 
patients had to fail at least 3 lines of prior regimens. Overall, 
the outcome was based on overall response rate [ORR] and 
there was a 69% best ORR at a median of 26-month follow-
up; 69% sustained more than 20 weeks of that response; 
11 of 18 of those who suffered from sclerosis did respond 
to the treatment; 64% tapered prednisone to less than 
0.15 mg/kg per day during the study. This was a very  
important point when we evaluate a new available therapy, 
so that it helps us taper steroids as soon as possible.

Looking at ibrutinib on follow-up studies, in the iNTE-
GRATE study [NCT02959944], they had 193 patients.14 
This time they used ibrutinib up front, and the arms were 
ibrutinib plus prednisone vs prednisone plus placebo. The 
primary analysis: at median follow-up of 25 months, the 
48-week response rate was 41% vs 37% [P = .54], the dura-
tion of response [DOR] was 16 [months] vs 10 months  
[P = .12], and there was no significant difference in the 
event-free survival for the up-front therapy [P  = .1]. 

However, looking at the iMAGINE trial [NCT03790332], 
they included 59 patients and they included pediat-
ric [patients], [aged] 1 to 22 years.15 It was a single-arm 

trial where they included 
patients who had failed at 
least 1 line of therapy, and 
the treatment was ibrutinib  
240 mg/m2. The primary 
analysis was at median 
follow-up of 20 months. They 
had a 24-week ORR of 44%, 
and 61% sustained response 
for more than 20 weeks. 

Again, when you look at 
the response curve, patients 
who were treatment naive 
did very well compared [with] 
patients with relapsed/
refractory. Looking at the 
complete response [CR] 
rate, it was, in all patients, 
8% compared with 69% 
partial response [PR].

What led to the approval of ruxolitinib 
for chronic GVHD?
The FDA approved the use of ruxolitinib for chronic GVHD 
on September 22, 2021, after failure of 1 or 2 lines of 
systemic therapy, in adults and pediatric patients who are 
12 years and older.9

The use of ruxolitinib in chronic GVHD was based on a 
phase 3 REACH3 trial [NCT03112603].16 It was an open-label, 
randomized, multicenter trial. They recruited 329 patients 
who had undergone allogeneic stem cell transplantation and 
had steroid-refractory or steroid-dependent chronic GVHD. 
Patients received ruxolitinib at 10 mg twice daily on the 
ruxolitinib arm vs the investigator’s choice of therapy. They 
followed all patients for overall response at week 24.

These are the characteristics of the patients who were 
included.16 Fifty percent received unrelated [donor] stem cell 
transplantation; 45% had failed steroids only; 40% had failed 
steroids plus calcineurin inhibitor; and 15% failed steroids, 
calcineurin inhibitors, and other. When we look at the inves-
tigator’s treatment of choice, including ECP [extracorporeal 
photopheresis], methotrexate, MMF [mycophenolate mofetil 
(CellCept)], sirolimus [Rapamune], infliximab [Remicade], 
rituximab [Rituxan]—whatever we use in our practice—
including ibrutinib and imatinib [Gleevec]. The efficacy data 
revealed that the ORR at week 24 was 49.7% of the patients 
receiving ruxolitinib vs 25.6% in the patients receiving the 
treatment of choice [Figure 116], and there was a signifi-
cant difference, clinically significant [odds ratio, 2.99; 95% 
CI, 1.86-4.80; P < .001]. Ruxolitinib showed superior efficacy 
over control but led to a higher incidence of grade 3 throm-
bocytopenia and anemia. 

Partial response

Ruxolitinib (n = 165)

Pa
tie

nt
s 

(%
)

Control (n = 164)

Complete response

64.2
53.7

6.7

ORR: 25.6

ORR: 49.7

0

20

40

60

80

100

43

22.6

3.0

6.7

FIGURE 1. ORR at 24 Weeks in the REACH3 Trial16

ORR, overall response rate.
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At week 24…the CR rate was almost double in the ruxoli-
tinib compared [with] the control arm.16 Looking at week 24  
symptom improvement, it was 24.2% with ruxolitinib vs 
11.0% in the control arm. Looking at best ORR at any time 
during the 24 weeks, you see it was 76.4% in the ruxolitinib 
arm vs 60.4% in the control arm, with a better CR rate in 
the ruxolitinib arm [Figure 216]. Keep in mind that there 
was a crossover allowed. Sixty-one patients who crossed 
over from the control arm to the ruxolitinib arm also had a 
response, and the best ORR was similar to what we see in 
the overall intent-to-treat population, 78.7% at data cutoff, 
4 CRs plus 44 PRs, consistent with a best overall response 
for ruxolitinib in the randomized population.

Looking at failure-free survival, we see that again, 
from the Kaplan-Meier curve, the median duration was 
more than 18.6 months in the ruxolitinib arm compared 
[with] 5.7 months in the control arm [HR, 0.37; 95% CI, 
0.27-0.51; P < .001].16 Looking at the DOR from the 
Kaplan-Meier curve, it was not reached in the ruxolitinib 
arm vs 6.24 months in the control arm.

[In terms of] adverse events [AEs]: [there are] the cyto-
penias.16 Ruxolitinib can cause cytopenias, so there was 
more anemia and thrombocytopenia in the ruxolitinib arm 
vs the control arm, especially with grade 3. These patients 
need close follow-up and support. 

Can you discuss the data supporting the use of 
belumosudil for chronic GVHD?
The ROCK inhibitor belumosudil was approved based on 
the ROCKstar trial [NCT03640481], which was a phase 2,  
multicenter, open-label trial that included patients older 

than 18 years with active 
chronic GVHD.17 Those 
patients had to fail 
between 2 and 5 lines of 
prior systemic therapy, 
so they were [very] sick 
with their chronic GVHD 
and refractory to treat-
ment. They had to have a 
stable steroid dose of at 
least 14 days. They were 
randomized to receive 
200 mg once daily vs  
200 mg twice daily, and at 
the end, the FDA approved 
the drug to be given as 
200 mg once daily.

The primary end point 
was looking at ORR. [In 
terms of] baseline char-
acteristics, the majority of 

patients had mucocutaneous, but there were some patients 
with [involvement in] lungs, esophagus, upper GI, lower GI, 
and a few in the liver. Looking at the patient characteris-
tics, they included patients who had failed prior ibrutinib as 
well as prior ruxolitinib.

The ORR was around 76% in the intent-to-treat population. 
But all the subgroups that were evaluated benefited from 
the treatment with the belumosudil, including the patients 
who had failed previous ibrutinib and previous ruxolitinib.

When we look at the response by organ, we see improve-
ment in all organs, whether it is the fascia and the GI 
tract or the mucocutaneous. The majority had very good 
complete remission seen mostly in the GI tract, followed 
by, as we see usually, the mucocutaneous organs. I was 
impressed also by the liver [response], but [there were 
fewer patients] with [involvement in] the liver and the lungs.

Looking at the overall survival and failure-free survival, 
the failure-free survival at 6 months was reported 
at 75% and at 1 year it was 56%.17 Two-year overall 
survival was 89%.

It is a well-tolerated drug. Most patients were main-
tained on a good relative dose intensity of more than 
95%.17 When we look at grade 3 and 4 AEs, we see pneu-
monia, hypertension, and hyperglycemia. Looking at 
cytopenias: anemia of grade 3 to 4 was in 3%, neutro-
penia was 2%, and thrombocytopenia was 2%. It is well 
tolerated, especially when it comes to cytopenias. There 
was 1 case of EBV [Epstein-Barr virus] viremia and 1 case 
of CMV [cytomegalovirus] reactivation. n

FOR FULL LIST OF REFERENCES, VISIT TARGETEDONC.COM
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*See the NCCN Guidelines for detailed recommendations, including other options. JAK=janus kinase; NCCN=National Comprehensive Cancer Network® (NCCN®).

Why step back, when   
you can move forward?
VONJO® (pacritinib)—discover a treatment tailored 
to your cytopenic myelofibrosis patients with low 
platelet counts (<50 x 109/L).1

Recommended option by NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)

Indication
VONJO is indicated for the treatment of adults with intermediate or 
high-risk primary or secondary (post-polycythemia vera [PPV] or 
post-essential thrombocythemia [PET]) myelofibrosis (MF) with a 
platelet count below 50 × 109/L.

This indication is approved under accelerated approval based on 
spleen volume reduction. Continued approval for this indication may 
be contingent upon verification and description of clinical benefit in 
a confirmatory trial(s).

Important Safety Information 
CONTRAINDICATIONS
VONJO is contraindicated in patients concomitantly using strong 
CYP3A4 inhibitors or inducers as these medications can significantly 
alter exposure to pacritinib, which may increase the risk of adverse 
reactions or impair efficacy.

WARNINGS AND PRECAUTIONS
Hemorrhage: Serious (11%) and fatal (2%) hemorrhages have 
occurred in VONJO-treated patients with platelet counts <100 x 109/L. 
Serious (13%) and fatal (2%) hemorrhages have occurred in VONJO-
treated patients with platelet counts <50 x 109/L. (cont. on next page)

Explore efficacy and safety data at VONJO.com.

Please see Important Safety Information and Brief Summary on the 
following pages and full Prescribing Information at VONJO.com.

VONJO is available as 100 mg capsules, for oral use.

VONJO® is a registered trademark of CTI BioPharma Corp.  
©2022 CTI BioPharma Corp.  All rights reserved. US-PAC-2200108 11/2022

NCCN 
Guidelines®
Category 2A 
Recommendations2*

Pacritinib (VONJO) recommendations include first- and second-line usage:
•  First-line treatment option for higher-risk myelofibrosis patients with platelet counts 

<50 x 109/L who are not candidates for transplant
•  Consider as a second-line treatment option for patients with higher-risk myelofibrosis 

who are not candidates for transplant with platelet counts ≥50 x 109/L with no response 
or loss of response to one prior JAK inhibitor and for patients with symptomatic 
lower-risk myelofibrosis with platelet counts <50 x 109/L with no response or loss of 
response to initial treatment



Important Safety Information (cont.)
WARNINGS AND PRECAUTIONS (cont.)
Hemorrhage (cont.): Grade ≥3 bleeding events (defined as requiring transfusion or invasive 
intervention) occurred in 15% of patients treated with VONJO compared to 7% of patients 
treated with control arm. Due to hemorrhage, VONJO dose reductions, dose interruptions, or 
permanent discontinuations occurred in 3%, 3%, and 5% of patients, respectively. Avoid use of 
VONJO in patients with active bleeding and hold VONJO 7 days prior to any planned surgical or 
invasive procedures.
Assess platelet counts periodically, as clinically indicated. Manage hemorrhage using 
treatment interruption and medical intervention. In the case of severe bleeding, hold VONJO 
until hemorrhage resolves. When the bleeding has resolved, restart treatment at 50% of the 
last given dose. If the bleeding recurs, discontinue treatment with VONJO. In the event of 
life-threatening bleeding, discontinue VONJO.
Diarrhea: VONJO caused diarrhea in approximately 48% of patients compared to 15% of 
patients treated with the control arm. The median time to resolution in VONJO-treated patients 
was 2 weeks. The incidence of reported diarrhea decreased over time with 41% of patients 
reporting diarrhea in the first 8 weeks of treatment, 15% in Weeks 8-16, and 8% in Weeks 16-24. 
Diarrhea resulted in treatment interruption in 3% of VONJO-treated patients. None of the VONJO-
treated patients reported diarrhea that resulted in treatment discontinuation. Serious diarrhea 
adverse reactions occurred in 2% of patients treated with VONJO compared to none in the 
control arm.
Control preexisting diarrhea before starting VONJO treatment. Manage diarrhea with 
antidiarrheal medications, fluid replacement, and dose modification. Treat diarrhea with 
antidiarrheal medications promptly at the first onset of symptoms. Interrupt or reduce VONJO 
dose in patients with significant diarrhea despite optimal supportive care. In patients with 
Grade 3 or 4 diarrhea, hold VONJO until it resolves to Grade ≤1 or baseline, and restart VONJO at 
the last given dose. Intensify antidiarrheal regimen and provide fluid replacement. For 
recurrent diarrhea, hold VONJO until the diarrhea resolves to Grade ≤1 or baseline, and restart 
VONJO at 50% of the last given dose once the toxicity has resolved. Concomitant antidiarrheal 
treatment is required for patients restarting VONJO.
Thrombocytopenia: VONJO can cause thrombocytopenia. VONJO dosing was reduced due to 
worsening thrombocytopenia in 2% of patients with preexisting moderate to severe 
thrombocytopenia (platelet count <100 x 109/L). VONJO dosing was reduced due to worsening 
thrombocytopenia in 2% of patients with preexisting severe thrombocytopenia (platelet count 
<50 x 109/L). Monitor platelet count prior to VONJO treatment and as clinically indicated during 
treatment. Interrupt VONJO in patients with clinically significant worsening of 
thrombocytopenia that lasts for more than 7 days. Restart VONJO at 50% of the last given dose 
once the toxicity has resolved. If toxicity recurs, hold VONJO. Restart VONJO at 50% of  
the last given dose once the toxicity has resolved.
Prolonged QT Interval: VONJO can cause prolongation of the QTc interval. QTc prolongation of 
>500 msec was higher in VONJO-treated patients than in patients in the control arm  
(1.4% vs 1%). QTc increase from baseline by 60 msec or higher was greater in VONJO-treated 
patients than in control arm patients (1.9% vs 1%). Adverse reactions of QTc prolongation were 
reported for 3.8% of VONJO-treated patients and 2% of control arm patients. No cases of 
torsades de pointes were reported.
Avoid use of VONJO in patients with a baseline QTc of >480 msec. Avoid use of drugs with significant 
potential for QTc prolongation in combination with VONJO. Correct hypokalemia prior to and during 
VONJO treatment. Manage QTc prolongation using VONJO interruption and electrolyte management. 
In the case of QTc prolongation >500 msec or >60 msec from baseline, hold VONJO. If QTc 
prolongation resolves to ≤480 msec or baseline within 1 week, restart VONJO at the same dose. If 
time to resolution is >1 week, restart VONJO at a reduced dose.
Major Adverse Cardiac Events (MACE): Another Janus associated kinase (JAK) inhibitor has 
increased the risk of MACE, including cardiovascular death, myocardial infarction, and stroke 
(compared to those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. 
Consider the benefits and risks for the individual patient prior to initiating or continuing 
therapy with VONJO, particularly in patients who are current or past smokers and patients with 
other cardiovascular risk factors. Patients should be informed about the symptoms of serious 
cardiovascular events and the steps to take if they occur.
Thrombosis: Another JAK inhibitor has increased the risk of thrombosis, including deep venous 
thrombosis, pulmonary embolism, and arterial thrombosis (compared to those treated with TNF 
blockers) in patients with rheumatoid arthritis, a condition for which VONJO is not indicated. 
Patients with symptoms of thrombosis should be promptly evaluated and treated appropriately.
Secondary Malignancies: Another JAK inhibitor has increased the risk of lymphoma and 
other malignancies, excluding non-melanoma skin cancer (NMSC), (compared to those treated 
with TNF blockers) in patients with rheumatoid arthritis, a condition for which VONJO is not 
indicated. Patients who are current or past smokers are at additional increased risk. 
Consider the benefits and risks for the individual patient prior to initiating or continuing 
therapy with VONJO, particularly in patients with a known malignancy (other than a 
successfully treated NMSC), patients who develop a malignancy, and patients who are current 
or past smokers.

Risk of Infection: Another JAK inhibitor has increased the risk of serious infections (compared 
to best available therapy) in patients with myeloproliferative neoplasms. Serious bacterial, 
mycobacterial, fungal, and viral infections may occur in patients treated with VONJO. Delay 
starting therapy with VONJO until active serious infections have resolved. Observe patients 
receiving VONJO for signs and symptoms of infection and manage promptly. Use active 
surveillance and prophylactic antibiotics according to clinical guidelines.
DRUG INTERACTIONS
Effect of Other Drugs on VONJO: VONJO is predominantly metabolized by CYP3A4. 
Coadministration of VONJO with strong CYP3A4 inhibitors or inducers are contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inhibitors or inducers.
Effect of VONJO on Other Drugs: VONJO is an inhibitor of CYP1A2, CYP3A4, P-glycoprotein 
(P-gp), breast cancer resistance protein (BCRP), and organic cation transporter 1 (OCT1) in vitro. 
Concomitant administration of VONJO with these substrates may increase their plasma 
concentrations. Avoid coadministration of VONJO with drugs that are sensitive substrates of 
CYP1A2, CYP3A4, P-gp, BCRP, or OCT1.
ADVERSE REACTIONS
Fatal adverse reactions occurred in 8% of patients receiving VONJO 200 mg twice daily and in 
9% of patients treated with best available therapy (BAT). The fatal adverse reactions among 
patients treated with VONJO 200 mg twice daily included events of disease progression (3%), 
and multiorgan failure, cerebral hemorrhage, meningorrhagia, and acute myeloid leukemia in 
<1% of patients each, respectively. 
Serious adverse reactions occurred in 47% of patients treated with VONJO 200 mg twice daily 
and in 31% of patients treated with BAT. The most frequent serious adverse reactions occurring 
in ≥3% patients receiving VONJO 200 mg twice daily were anemia (8%), thrombocytopenia 
(6%), pneumonia (6%), cardiac failure (4%), disease progression (3%), pyrexia (3%), and 
squamous cell carcinoma of skin (3%). 
Permanent discontinuation due to an adverse reaction occurred in 15% of patients receiving 
VONJO 200 mg twice daily compared to 12% of patients treated with BAT. The most frequent 
reasons for permanent discontinuation in ≥2% of patients receiving VONJO 200 mg twice daily 
included anemia (3%) and thrombocytopenia (2%).
The most common adverse reactions in ≥20% of patients (N=106) were diarrhea, 
thrombocytopenia, nausea, anemia, and peripheral edema.
USE IN SPECIFIC POPULATIONS
Pregnancy: There are no available data on VONJO use in pregnant women to evaluate for a 
drug-associated risk of major birth defects, miscarriage, or adverse maternal or fetal outcomes. 
Advise pregnant women of the potential risk to a fetus. Consider the benefits and risks of VONJO 
for the mother and possible risks to the fetus when prescribing VONJO to a pregnant woman.
Lactation: There are no data on the presence of pacritinib in either human or animal milk, the 
effects on the breastfed child, or the effects on milk production. It is not known whether VONJO 
is excreted in human milk. Because of the potential for serious adverse reactions in the 
breastfed child, advise patients that breastfeeding is not recommended during treatment with 
VONJO, and for 2 weeks after the last dose.
Infertility: Pacritinib reduced male mating and fertility indices in BALB/c mice. Pacritinib may 
impair male fertility in humans.
Pediatric Use: The safety and effectiveness of VONJO in pediatric patients have not been 
established.
Hepatic Impairment: Administration of a single dose of VONJO 400 mg to subjects with 
hepatic impairment resulted in a decrease in the geometric mean area under the 
concentration curve (AUC) of pacritinib by 8.5%, 36%, and 45% in subjects with mild 
[Child-Pugh A], moderate [Child-Pugh B], or severe hepatic impairment [Child-Pugh C], 
respectively, compared to subjects with normal hepatic function. Avoid use of VONJO in 
patients with moderate [Child-Pugh B] or severe hepatic impairment [Child-Pugh C].
Renal Impairment: Administration of a single dose of VONJO 400 mg to subjects with renal 
impairment resulted in approximately 30% increase in maximal concentration (C

max) and AUC 
of pacritinib in subjects with eGFR 15 to 29 mL/min and eGFR <15 mL/min on hemodialysis 
compared to subjects with normal renal function (eGFR ≥90 mL/min). Avoid use of VONJO in 
patients with eGFR <30 mL/min.
Please see Brief Summary on the following pages and full Prescribing Information  
at VONJO.com.

References: 1. VONJO. Prescribing information. CTI BioPharma Corp.; 2022. 2. Referenced with 
permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for 
Myeloproliferative Neoplasms V.3.2022. © National Comprehensive Cancer Network, Inc 2022.  
All rights reserved. Accessed August 11, 2022. To view the most recent and complete version of the 
guidelines, 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.



VONJO® (pacritinib) capsules, for oral use
Initial U.S. Approval: 2022
BRIEF SUMMARY: Consult the package insert for complete prescribing 
information.
1 INDICATIONS AND USAGE
VONJO® (pacritinib) is indicated for the treatment of adults with intermediate or 
high-risk primary or secondary (post-polycythemia vera [PPV] or post-essential 
thrombocythemia [PET]) myelofibrosis (MF) with a platelet count below  
50 × 109/L.
This indication is approved under accelerated approval based on spleen 
volume reduction. Continued approval for this indication may be contingent 
upon verification and description of clinical benefit in a confirmatory trial(s).
2 DOSAGE AND ADMINISTRATION
2.1 Recommended Dosage
The recommended dosage of VONJO is 200 mg orally twice daily, with or 
without food. Swallow capsules whole. Do not open, break, or chew capsules.
Patients who are on treatment with other kinase inhibitors before the initiation 
of VONJO must taper or discontinue according to the prescribing information for 
that drug.
4 CONTRAINDICATIONS
VONJO is contraindicated in patients concomitantly using strong CYP3A4 
inhibitors or inducers as these medications can significantly alter exposure to 
pacritinib, which may increase the risk of adverse reactions or impair efficacy.
5 WARNINGS AND PRECAUTIONS
5.1 Hemorrhage
Serious (11%) and fatal (2%) hemorrhages have occurred in VONJO-treated 
patients with platelet counts <100 x 109/L. Serious (13%) and fatal (2%) 
hemorrhages have occurred in VONJO-treated patients with platelet counts  
<50 x 109/L. Grade ≥3 bleeding events (defined as requiring transfusion or 
invasive intervention) occurred in 15% of patients treated with VONJO compared 
to 7% of patients treated with control arm. Due to hemorrhage, VONJO dose 
reductions, dose interruptions, or permanent discontinuations occurred in 3%, 
3%, and 5% of patients, respectively.
Avoid use of VONJO in patients with active bleeding and hold VONJO 7 days prior 
to any planned surgical or invasive procedures. Assess platelet counts 
periodically, as clinically indicated. Manage hemorrhage using treatment 
interruption and medical intervention.
5.2 Diarrhea
VONJO caused diarrhea in approximately 48% of patients compared to 15% of 
patients treated with the control arm. The median time to resolution in VONJO-
treated patients was 2 weeks. The incidence of reported diarrhea decreased 
over time with 41% of patients reporting diarrhea in the first 8 weeks of 
treatment, 15% in Weeks 8-16, and 8% in Weeks 16-24. Diarrhea resulted in 
treatment interruption in 3% of VONJO-treated patients. None of the VONJO-
treated patients reported diarrhea that resulted in treatment discontinuation. 
Serious diarrhea adverse reactions occurred in 2% of patients treated with 
VONJO compared to no such adverse reactions in patients in the control arm.
Control preexisting diarrhea before starting VONJO treatment. Manage diarrhea 
with antidiarrheal medications, fluid replacement, and dose modification. Treat 
diarrhea with antidiarrheal medications promptly at the first onset of 
symptoms. Interrupt or reduce VONJO dose in patients with significant diarrhea 
despite optimal supportive care.
5.3 Thrombocytopenia
VONJO can cause worsening thrombocytopenia. VONJO dosing was reduced 
due to worsening thrombocytopenia in 2% of patients with preexisting 
moderate to severe thrombocytopenia (platelet count <100 x 109/L). VONJO 
dosing was reduced due to worsening thrombocytopenia in 2% of patients with 
preexisting severe thrombocytopenia (platelet count <50 x 109/L). Monitor 
platelet count prior to VONJO treatment and as clinically indicated during 
treatment. Interrupt VONJO in patients with clinically significant worsening of 
thrombocytopenia that lasts for more than 7 days. Restart VONJO at 50% of the 
last given dose once the toxicity has resolved. If toxicity recurs, hold VONJO. 
Restart VONJO at 50% of the last given dose once the toxicity has resolved.  

5.4 Prolonged QT Interval
VONJO can cause prolongation of the QTc interval. QTc prolongation of >500 msec 
was higher in VONJO-treated patients than in patients in the control arm (1.4% 
vs 1%). QTc increase from baseline by 60 msec or higher was greater in VONJO-
treated patients than in control arm patients (1.9% vs 1%). Adverse reactions of 
QTc prolongation were reported for 3.8% of VONJO-treated patients and 2% of 
control arm patients. No cases of torsades de pointes were reported.
Avoid use of VONJO in patients with a baseline QTc of >480 msec. Avoid use of 
drugs with significant potential for QTc prolongation in combination with VONJO. 
Correct hypokalemia prior to and during VONJO treatment. Manage QTc 
prolongation using VONJO interruption and electrolyte management.
5.5 Major Adverse Cardiac Events (MACE)
Another Janus associated kinase (JAK) inhibitor has increased the risk of MACE, 
including cardiovascular death, myocardial infarction, and stroke (compared to 
those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. 
Consider the benefits and risks for the individual patient prior to initiating or 
continuing therapy with VONJO, 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.
5.6 Thrombosis
Another JAK inhibitor has increased the risk of thrombosis, including deep 
venous thrombosis, pulmonary embolism, and arterial thrombosis (compared 
to those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. Patients with symptoms of 
thrombosis should be promptly evaluated and treated appropriately.
5.7 Secondary Malignancies
Another JAK inhibitor has increased the risk of lymphoma and other 
malignancies, excluding non-melanoma skin cancer (NMSC), (compared to 
those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. Patients who are current or past 
smokers are at additional increased risk. 
Consider the benefits and risks for the individual patient prior to initiating or 
continuing therapy with VONJO, particularly in patients with a known 
malignancy (other than a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past smokers.
5.8 Risk of Infection
Another JAK inhibitor has increased the risk of serious infections (compared to 
best available therapy) in patients with myeloproliferative neoplasms. Serious 
bacterial, mycobacterial, fungal, and viral infections may occur in patients 
treated with VONJO. Delay starting therapy with VONJO until active serious 
infections have resolved. Observe patients receiving VONJO for signs and 
symptoms of infection and manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines.
5.9 Interactions With CYP3A4 Inhibitors or Inducers
Coadministration of VONJO with strong CYP3A4 inhibitors or inducers is 
contraindicated. Avoid concomitant use of VONJO with moderate CYP3A4 
inhibitors or inducers. 
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere 
in the labeling:  
 • Hemorrhage [see Warnings and Precautions (5.1)]
 • Diarrhea [see Warnings and Precautions (5.2)]
 • Thrombocytopenia [see Warnings and Precautions (5.3)]
 • Prolonged QT Interval [see Warnings and Precautions (5.4)]
 • Major Adverse Cardiac Events [see Warnings and Precautions (5.5)]
 • Thrombosis [see Warnings and Precautions (5.6)]
 • Secondary Malignancies [see Warnings and Precautions (5.7)]
 • Risk of Infection [see Warnings and Precautions (5.8)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug and may not reflect the 
rates observed in practice.
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6 ADVERSE REACTIONS (cont.)
6.1 Clinical Trials Experience (cont.)
PERSIST-2 Trial
The safety of VONJO was evaluated in the randomized, controlled PERSIST-2 
trial. In PERSIST-2, key eligibility criteria included adults with intermediate or 
high-risk primary or secondary (PPV or PET) MF with splenomegaly and a 
platelet count ≤100 × 109/L. Prior JAK inhibitor therapy was permitted. Patients 
received VONJO at 200 mg twice daily (n=106), 400 mg once daily (n=104), or 
best available therapy ([BAT] n=98). Forty-seven (44%) of the 106 patients 
treated with VONJO 200 mg twice daily had a baseline platelet count of  
<50 x 109/L. The 400 mg once daily dose could not be established to be safe,  
so further information on this arm is not provided.
In PERSIST-2, among the 106 patients treated with VONJO 200 mg twice daily, 
the median baseline hemoglobin was 9.7 g/dL, and the median drug exposure 
was 25 weeks. Fifty-four percent of patients were exposed for 6 months, and 
18% were exposed for approximately 12 months. Accounting for dose 
reductions, the average daily dose (mean relative dose intensity) and median 
daily dose (median relative dose intensity) were 380 mg (95%) and 400 mg 
(100%), respectively, for patients receiving VONJO twice daily. 
The median age of patients who received VONJO 200 mg twice daily was 67 years 
(range: 39 to 85 years), 59% were male, 86% were White, 3% were Asian, 2% were 
Native Hawaiian or Other Pacific Islander, 0% were Black, 9% did not report race, 
and 87% had an Eastern Cooperative Oncology Group performance status of 0 to 1.
Serious adverse reactions occurred in 47% of patients treated with VONJO  
200 mg twice daily and in 31% of patients treated with BAT. The most frequent 
serious adverse reactions occurring in ≥3% patients receiving VONJO 200 mg 
twice daily were anemia (8%), thrombocytopenia (6%), pneumonia (6%), 
cardiac failure (4%), disease progression (3%), pyrexia (3%), and squamous cell 
carcinoma of skin (3%). Fatal adverse reactions occurred in 8% of patients 
receiving VONJO 200 mg twice daily and in 9% of patients treated with BAT. The 
fatal adverse reactions among patients treated with VONJO 200 mg twice daily 
included events of disease progression (3%), and multiorgan failure, cerebral 
hemorrhage, meningorrhagia, and acute myeloid leukemia in <1% of patients 
each, respectively.
Permanent discontinuation due to an adverse reaction occurred in 15% of 
patients receiving VONJO 200 mg twice daily compared to 12% of patients 
treated with BAT. The most frequent reasons for permanent discontinuation in 
≥2% of patients receiving VONJO 200 mg twice daily included anemia (3%) and 
thrombocytopenia (2%).
Drug interruptions due to an adverse reaction occurred in 27% of patients who 
received VONJO 200 mg twice daily compared to 10% of patients treated with BAT. 
The most frequent reasons for drug interruption in ≥2% of patients receiving 
VONJO 200 mg twice daily were anemia (5%), thrombocytopenia (4%), diarrhea 
(3%), nausea (3%), cardiac failure (3%), neutropenia (2%), and pneumonia (2%).
Dosage reductions due to an adverse reaction occurred in 12% of patients who 
received VONJO 200 mg twice daily compared to 7% of patients treated with 
BAT. Adverse reactions requiring dosage reduction in ≥2% of patients who 
received VONJO 200 mg twice daily included thrombocytopenia (2%), 
neutropenia (2%), conjunctival hemorrhage (2%), and epistaxis (2%).
The most common adverse reactions in ≥20% of patients (N=106) were 
diarrhea, thrombocytopenia, nausea, anemia, and peripheral edema.
Table 5 summarizes the common adverse reactions in PERSIST-2 during 
randomized treatment.
Table 5  Adverse Reactions Reported in ≥10% Patients Receiving VONJO (200 mg 

Twice Daily) or BAT During Randomized Treatment in PERSIST-2

Adverse Reactions

VONJO (200 mg Twice Daily)
(N=106)

Best Available Therapy
(N=98)

All Gradesa 
%

Grade ≥3 
%

All Gradesa 
%

Grade ≥3 
%

Diarrhea 48 4 15 0
Thrombocytopenia 34 32 23 18
Nausea 32 1 11 1
Anemia 24 22 15 14
Peripheral edema 20 1 15 0
Vomiting 19 0 5 1
Dizziness 15 1 5 0
Pyrexia 15 1 3 0
Epistaxis 12 5 13 1
Dyspnea 10 0 9 3
Pruritus 10 2 6 0
Upper respiratory tract infection 10 0 6 0
Cough 8 2 10 0

a Grade by CTCAE Version 4.03.

7 DRUG INTERACTIONS
7.1 Effect of Other Drugs on VONJO
Strong and Moderate CYP3A4 Inhibitors 
VONJO is predominantly metabolized by CYP3A4. In a clinical drug interaction 
study, a single dose of VONJO 400 mg was administered following treatment 
with clarithromycin, a strong CYP3A4 inhibitor. Clarithromycin was administered 
as 500 mg twice daily for 5 days, which is a submaximal regimen for CYP3A4 
inhibition. Compared to VONJO administered alone, the area under the 
concentration curve (AUC) and maximal concentration (Cmax) of pacritinib 
increased by 80% and 30%, respectively, upon coadministration with 
clarithromycin. The increase in exposure to pacritinib may be even higher when 
tested following a longer treatment with clarithromycin that results in maximal 
CYP3A4 inhibition. The impact of moderate CYP3A4 inhibitors on the 
pharmacokinetics of VONJO has not been investigated in clinical studies. 
Coadministration of VONJO with strong CYP3A4 inhibitors is contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inhibitors.
Strong and Moderate CYP3A4 Inducers 
In a clinical drug interaction study, a single dose of VONJO 400 mg was 
administered following treatment with rifampin, a strong CYP3A4 inducer, at 
600 mg once daily for 10 days. Compared to VONJO administered alone, the AUC 
and Cmax of pacritinib decreased by 87% and 51%, respectively, upon 
coadministration with rifampin. The impact of moderate CYP3A4 inducers on 
the pharmacokinetics of VONJO has not been investigated in clinical studies. 
Coadministration of VONJO with strong CYP3A4 inducers is contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inducers.
7.2 Effect of VONJO on Other Drugs
CYP1A2 or CYP3A4 Substrates
VONJO is an inhibitor of CYP1A2 and CYP3A4 in vitro. Concomitant administration 
of VONJO with CYP1A2 or CYP3A4 substrates may increase the plasma 
concentrations of these substrates. Avoid coadministration of VONJO with drugs 
that are sensitive substrates of CYP1A2 or CYP3A4. 
P-gp, BCRP, or OCT1 Substrates
VONJO is an inhibitor of P-glycoprotein (P-gp), breast cancer resistance protein 
(BCRP), and organic cation transporter 1 (OCT1) in vitro. Concomitant 
administration of VONJO with P-gp, BCRP, or OCT1 substrates may increase the 
plasma concentrations of these substrates. Avoid coadministration of VONJO 
with drugs that are sensitive substrates of P-gp, BCRP, or OCT1.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no available data on VONJO use in pregnant women to evaluate for a 
drug-associated risk of major birth defects, miscarriage, or adverse maternal or 
fetal outcomes. In animal reproduction studies, administration of pacritinib to 
pregnant mice or rabbits at exposures that were considerably lower than those 
observed at the recommended human dose were associated with maternal 
toxicity and embryonic and fetal loss. Advise pregnant women of the potential 
risk to a fetus. Consider the benefits and risks of VONJO for the mother and 
possible risks to the fetus when prescribing VONJO to a pregnant woman.
The estimated background risk of major birth defects and miscarriage for the 
indicated population(s) 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
Pacritinib was administered orally to pregnant mice at doses of 30, 100, or  
250 mg/kg/day from gestation day 6 to gestation day 15. Pacritinib was also 
administered orally to pregnant rabbits at doses of 15, 30, or 60 mg/kg/day from 
gestation day 7 until gestation day 20. In both species, pacritinib was 
associated with maternal toxicity, which resulted in postimplantation loss in 
mice, abortions in rabbits, and reduced fetal body weights in mice and rabbits 
at exposures 0.1 times (mice) and 0.3 times (rabbits) the exposure at the 
recommended human dose (AUC-based). In mice, the high dose was 
associated with an increased incidence of an external malformation (cleft 
palate) in the presence of maternal toxicity.

105858_074_ctiepj_2022_jadpro_prog_ad_fa.indd   4105858_074_ctiepj_2022_jadpro_prog_ad_fa.indd   4 8/16/22   10:44 AM8/16/22   10:44 AM



6 ADVERSE REACTIONS (cont.)
6.1 Clinical Trials Experience (cont.)
PERSIST-2 Trial
The safety of VONJO was evaluated in the randomized, controlled PERSIST-2 
trial. In PERSIST-2, key eligibility criteria included adults with intermediate or 
high-risk primary or secondary (PPV or PET) MF with splenomegaly and a 
platelet count ≤100 × 109/L. Prior JAK inhibitor therapy was permitted. Patients 
received VONJO at 200 mg twice daily (n=106), 400 mg once daily (n=104), or 
best available therapy ([BAT] n=98). Forty-seven (44%) of the 106 patients 
treated with VONJO 200 mg twice daily had a baseline platelet count of  
<50 x 109/L. The 400 mg once daily dose could not be established to be safe,  
so further information on this arm is not provided.
In PERSIST-2, among the 106 patients treated with VONJO 200 mg twice daily, 
the median baseline hemoglobin was 9.7 g/dL, and the median drug exposure 
was 25 weeks. Fifty-four percent of patients were exposed for 6 months, and 
18% were exposed for approximately 12 months. Accounting for dose 
reductions, the average daily dose (mean relative dose intensity) and median 
daily dose (median relative dose intensity) were 380 mg (95%) and 400 mg 
(100%), respectively, for patients receiving VONJO twice daily. 
The median age of patients who received VONJO 200 mg twice daily was 67 years 
(range: 39 to 85 years), 59% were male, 86% were White, 3% were Asian, 2% were 
Native Hawaiian or Other Pacific Islander, 0% were Black, 9% did not report race, 
and 87% had an Eastern Cooperative Oncology Group performance status of 0 to 1.
Serious adverse reactions occurred in 47% of patients treated with VONJO  
200 mg twice daily and in 31% of patients treated with BAT. The most frequent 
serious adverse reactions occurring in ≥3% patients receiving VONJO 200 mg 
twice daily were anemia (8%), thrombocytopenia (6%), pneumonia (6%), 
cardiac failure (4%), disease progression (3%), pyrexia (3%), and squamous cell 
carcinoma of skin (3%). Fatal adverse reactions occurred in 8% of patients 
receiving VONJO 200 mg twice daily and in 9% of patients treated with BAT. The 
fatal adverse reactions among patients treated with VONJO 200 mg twice daily 
included events of disease progression (3%), and multiorgan failure, cerebral 
hemorrhage, meningorrhagia, and acute myeloid leukemia in <1% of patients 
each, respectively.
Permanent discontinuation due to an adverse reaction occurred in 15% of 
patients receiving VONJO 200 mg twice daily compared to 12% of patients 
treated with BAT. The most frequent reasons for permanent discontinuation in 
≥2% of patients receiving VONJO 200 mg twice daily included anemia (3%) and 
thrombocytopenia (2%).
Drug interruptions due to an adverse reaction occurred in 27% of patients who 
received VONJO 200 mg twice daily compared to 10% of patients treated with BAT. 
The most frequent reasons for drug interruption in ≥2% of patients receiving 
VONJO 200 mg twice daily were anemia (5%), thrombocytopenia (4%), diarrhea 
(3%), nausea (3%), cardiac failure (3%), neutropenia (2%), and pneumonia (2%).
Dosage reductions due to an adverse reaction occurred in 12% of patients who 
received VONJO 200 mg twice daily compared to 7% of patients treated with 
BAT. Adverse reactions requiring dosage reduction in ≥2% of patients who 
received VONJO 200 mg twice daily included thrombocytopenia (2%), 
neutropenia (2%), conjunctival hemorrhage (2%), and epistaxis (2%).
The most common adverse reactions in ≥20% of patients (N=106) were 
diarrhea, thrombocytopenia, nausea, anemia, and peripheral edema.
Table 5 summarizes the common adverse reactions in PERSIST-2 during 
randomized treatment.
Table 5  Adverse Reactions Reported in ≥10% Patients Receiving VONJO (200 mg 

Twice Daily) or BAT During Randomized Treatment in PERSIST-2

Adverse Reactions

VONJO (200 mg Twice Daily)
(N=106)

Best Available Therapy
(N=98)

All Gradesa 
%

Grade ≥3 
%

All Gradesa 
%

Grade ≥3 
%

Diarrhea 48 4 15 0
Thrombocytopenia 34 32 23 18
Nausea 32 1 11 1
Anemia 24 22 15 14
Peripheral edema 20 1 15 0
Vomiting 19 0 5 1
Dizziness 15 1 5 0
Pyrexia 15 1 3 0
Epistaxis 12 5 13 1
Dyspnea 10 0 9 3
Pruritus 10 2 6 0
Upper respiratory tract infection 10 0 6 0
Cough 8 2 10 0

a Grade by CTCAE Version 4.03.

7 DRUG INTERACTIONS
7.1 Effect of Other Drugs on VONJO
Strong and Moderate CYP3A4 Inhibitors 
VONJO is predominantly metabolized by CYP3A4. In a clinical drug interaction 
study, a single dose of VONJO 400 mg was administered following treatment 
with clarithromycin, a strong CYP3A4 inhibitor. Clarithromycin was administered 
as 500 mg twice daily for 5 days, which is a submaximal regimen for CYP3A4 
inhibition. Compared to VONJO administered alone, the area under the 
concentration curve (AUC) and maximal concentration (Cmax) of pacritinib 
increased by 80% and 30%, respectively, upon coadministration with 
clarithromycin. The increase in exposure to pacritinib may be even higher when 
tested following a longer treatment with clarithromycin that results in maximal 
CYP3A4 inhibition. The impact of moderate CYP3A4 inhibitors on the 
pharmacokinetics of VONJO has not been investigated in clinical studies. 
Coadministration of VONJO with strong CYP3A4 inhibitors is contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inhibitors.
Strong and Moderate CYP3A4 Inducers 
In a clinical drug interaction study, a single dose of VONJO 400 mg was 
administered following treatment with rifampin, a strong CYP3A4 inducer, at 
600 mg once daily for 10 days. Compared to VONJO administered alone, the AUC 
and Cmax of pacritinib decreased by 87% and 51%, respectively, upon 
coadministration with rifampin. The impact of moderate CYP3A4 inducers on 
the pharmacokinetics of VONJO has not been investigated in clinical studies. 
Coadministration of VONJO with strong CYP3A4 inducers is contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inducers.
7.2 Effect of VONJO on Other Drugs
CYP1A2 or CYP3A4 Substrates
VONJO is an inhibitor of CYP1A2 and CYP3A4 in vitro. Concomitant administration 
of VONJO with CYP1A2 or CYP3A4 substrates may increase the plasma 
concentrations of these substrates. Avoid coadministration of VONJO with drugs 
that are sensitive substrates of CYP1A2 or CYP3A4. 
P-gp, BCRP, or OCT1 Substrates
VONJO is an inhibitor of P-glycoprotein (P-gp), breast cancer resistance protein 
(BCRP), and organic cation transporter 1 (OCT1) in vitro. Concomitant 
administration of VONJO with P-gp, BCRP, or OCT1 substrates may increase the 
plasma concentrations of these substrates. Avoid coadministration of VONJO 
with drugs that are sensitive substrates of P-gp, BCRP, or OCT1.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no available data on VONJO use in pregnant women to evaluate for a 
drug-associated risk of major birth defects, miscarriage, or adverse maternal or 
fetal outcomes. In animal reproduction studies, administration of pacritinib to 
pregnant mice or rabbits at exposures that were considerably lower than those 
observed at the recommended human dose were associated with maternal 
toxicity and embryonic and fetal loss. Advise pregnant women of the potential 
risk to a fetus. Consider the benefits and risks of VONJO for the mother and 
possible risks to the fetus when prescribing VONJO to a pregnant woman.
The estimated background risk of major birth defects and miscarriage for the 
indicated population(s) 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
Pacritinib was administered orally to pregnant mice at doses of 30, 100, or  
250 mg/kg/day from gestation day 6 to gestation day 15. Pacritinib was also 
administered orally to pregnant rabbits at doses of 15, 30, or 60 mg/kg/day from 
gestation day 7 until gestation day 20. In both species, pacritinib was 
associated with maternal toxicity, which resulted in postimplantation loss in 
mice, abortions in rabbits, and reduced fetal body weights in mice and rabbits 
at exposures 0.1 times (mice) and 0.3 times (rabbits) the exposure at the 
recommended human dose (AUC-based). In mice, the high dose was 
associated with an increased incidence of an external malformation (cleft 
palate) in the presence of maternal toxicity.
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8 USE IN SPECIFIC POPULATIONS (cont.)
8.1 Pregnancy (cont.)
In a pre- and post-natal development study in mice, pregnant animals were 
dosed with pacritinib from implantation through lactation at 30, 100, or  
250 mg/kg/day. Maternal toxicity was noted at 250 mg/kg and associated  
with increased gestation length and dystocia, lowered mean birth weights  
and neonatal survival, and transiently delayed startle response, learning, and 
memory development at weaning.
8.2 Lactation
Risk Summary 
There are no data on the presence of pacritinib in either human or animal milk, 
the effects on the breastfed child, or the effects on milk production. It is not 
known whether VONJO is excreted in human milk. Because of the potential for 
serious adverse reactions in the breastfed child, advise patients that 
breastfeeding is not recommended during treatment with VONJO, and for  
2 weeks after the last dose.
8.3 Females and Males of Reproductive Potential
Infertility
Males 
Pacritinib reduced male mating and fertility indices in BALB/c mice. Pacritinib 
may impair male fertility in humans.
8.4 Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
8.5 Geriatric Use
Clinical studies of VONJO did not include sufficient numbers of subjects aged 65 
and over to determine whether they respond differently from younger subjects.   
8.6 Hepatic Impairment
Administration of a single dose of VONJO 400 mg to subjects with hepatic 
impairment resulted in a decrease in the geometric mean AUC of pacritinib by 
8.5%, 36%, and 45% in subjects with mild [Child-Pugh A], moderate [Child-Pugh 
B], or severe hepatic impairment [Child-Pugh C], respectively, compared to 
subjects with normal hepatic function. Avoid use of VONJO in patients with 
moderate [Child-Pugh B] or severe hepatic impairment [Child-Pugh C].
8.7 Renal Impairment
Administration of a single dose of VONJO 400 mg to subjects with renal 
impairment resulted in approximately 30% increase in Cmax and AUC of pacritinib 
in subjects with eGFR 15 to 29 mL/min and eGFR <15 mL/min on hemodialysis 
compared to subjects with normal renal function (eGFR ≥90 mL/min). Avoid use 
of VONJO in patients with eGFR <30 mL/min.
17 PATIENT COUNSELING INFORMATION
See FDA approved patient labeling (Patient Information).
Discuss the following with patient prior to and during treatment with VONJO:
Current therapy with another kinase inhibitor
Advise patients who are currently taking a kinase inhibitor that they must taper 
or discontinue their current kinase inhibitor therapy according to the package 
insert for that drug prior to starting VONJO.
Hemorrhage
Advise patients that VONJO can cause hemorrhage and instruct them to consult 
their healthcare provider right away if bleeding occurs. Advise patients about 
how to recognize bleeding and of the urgent need to report any unusual 
bleeding to their physician. Patients should urgently seek emergency medical 
attention for any bleeding that cannot be stopped.
Diarrhea
Advise patients that VONJO can cause diarrhea. Advise patients to stay hydrated 
while taking VONJO and to inform their physician if they experience diarrhea. 
Instruct patients to initiate antidiarrheal medications (eg, loperamide) if 
diarrhea occurs. Advise patients to urgently seek emergency medical attention 
if diarrhea becomes severe.
Thrombocytopenia
Advise patients that VONJO is associated with thrombocytopenia, and of the 
need to monitor complete blood counts before and during treatment.

Prolonged QT Interval
Advise patients to consult their healthcare provider immediately if they feel 
faint, lose consciousness, or have signs or symptoms suggestive of arrhythmia. 
Advise patients with a history of hypokalemia of the importance of monitoring 
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Major Adverse Cardiac Events (MACE) 
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indicated. Advise patients, especially current or past smokers or patients with 
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symptoms of a DVT or PE.
Secondary Malignancies
Advise patients, especially current or past smokers and patients with a known 
secondary malignancy (other than a successfully treated NMSC), that 
lymphoma and other malignancies (excluding NMSC) have been reported in 
clinical studies with another JAK inhibitor used to treat rheumatoid arthritis, a 
condition for which VONJO is not indicated.
Infections
Advise patients that treatment with another JAK inhibitor has increased the risk 
of serious infections in patients with myeloproliferative neoplasms and that 
serious bacterial, mycobacterial, fungal, and viral infections may occur in 
patients treated with VONJO. Inform patients of the signs and symptoms of 
infection and to report any such signs and symptoms promptly.
Nausea and Vomiting 
Advise patients that nausea and vomiting may occur during treatment with 
VONJO. Instruct them on how to manage nausea and vomiting and to immediately 
inform their healthcare provider if nausea/vomiting become severe.
Drug-Drug Interactions
Advise patients to inform their healthcare providers of all medications they are 
taking, including prescription and over-the-counter medications, vitamins, 
herbal products, and dietary supplements. 
Dosing
Advise patients to take VONJO twice a day, with or without food or drink, at 
similar times each day. Instruct patients to swallow the VONJO capsules whole 
and not to open, break, or chew the capsules. Instruct patients that if they miss 
a dose of VONJO, to skip the dose and take the next dose when it is due and 
return to the normal schedule. Warn patients not to take 2 doses to make up for 
the missed dose. Instruct patients to discontinue VONJO 7 days prior to any 
surgery or invasive procedures (such as cardiac catheterization, coronary 
stenting, or varicose vein ablation) due to the risk of bleeding and to only 
restart VONJO on the instruction of their healthcare provider. Patients should 
not change or stop taking VONJO without first consulting their physician.
Lactation
Advise patients to avoid breastfeeding while taking VONJO and for 2 weeks after 
the final dose. 
Additional information can be found at VONJO.com.
Manufactured and marketed by: 
CTI BioPharma Corp.
3101 Western Ave #800
Seattle, WA 98121
VONJO® is a registered trademark of CTI BioPharma Corp. 
©2022 CTI BioPharma Corp. All rights reserved.

105858_074_ctiepj_2022_jadpro_prog_ad_fa.indd   5105858_074_ctiepj_2022_jadpro_prog_ad_fa.indd   5 8/16/22   10:44 AM8/16/22   10:44 AM



DEKKER: I would do a biopsy because 
it could be liver disease, but people 
could have all kinds of other cancers. 
So yes, it looks suspicious. But if she 
had a previous lesion in the liver, or had 
a suspicious lesion, or had a bad base-
line, we would know that something 
was there, [and] I probably would be 
more comfortable to go without biopsy. 
Otherwise, I would go for biopsy in 
this situation.

FINN: Not unreasonable. Biopsies can 
be done safely. They do give more infor-
mation, and LR-5 is not 100% [diag-
nostic of HCC]. It’s well over 90%.

DEKKER: It’s still possible that she 
had one lesion, but if she did not have a 
recent colonoscopy, if there is any ques-
tionable lesions seen on the imaging, it 
would be even more reason to biopsy.

FINN: Sure, [I see] no issue there.

CHAUDHARY: What about the value 
of AFP being 380 ng/mL?

FINN: AFP is not part of the noninva-
sive diagnostic criteria for liver cancer. 
Certainly, patients can have an elevated 
AFP just with hepatitis, but it certainly 
builds the case suggesting liver cancer 
in this person. I would agree with that. 

What if it wasn’t LR-5? Would some-
one [who said no to] biopsy [now say] 
yes to biopsy, or not necessarily?

FU: If one has any doubt, they need 
to confirm the diagnosis and make 
sure it’s not a cholangiocarcinoma or 
another type of cancer because the 
treatments would be very different. In 
terms of further analysis, I think the 
biopsy mainly is just to confirm the  

Roundtable Discussion:  
Treatment Goals for HCC and 
Tolerability of Frontline Regimens

A 77-year-old White woman presented to her primary care physician 
complaining of abdominal pain and fatigue. She had cirrhosis due to 
heavy alcohol use; Crohn disease, controlled with infliximab (Remicade); 
and a history of variceal bleeding, with banding 2 months ago. Her ECOG 
performance status was 1. 

A CT scan of the chest, abdomen, and pelvis with triphasic liver 
evaluation showed a 4.5-cm Liver Imaging Reporting and Data System 
category 5 (LR-5) hepatic mass in the right lobe and metastatic disease 
in the lung. She was Child-Pugh class A, with an α-fetoprotein (AFP) 
level of 380 ng/mL. 

DISCUSSION QUESTIONS
• Would you recommend a biopsy in this patient? Would your use of 

biopsy be different if the patient did not have cirrhosis? Would it differ 
if the lesion were LR-4?

• Assuming a biopsy was obtained and confirmed hepatocellular 
carcinoma (HCC), would you suggest any further genetic analyses of 
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• Would you recommend any further imaging?
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diagnosis. I usually do not order the [genetic] testing because 
driver mutations are rare in liver cancer. I don’t know, maybe 
you can hit the jackpot [sometimes].

FINN: I would recommend further imaging. The other thing 
you can do if it’s an LR-4 lesion is you could use another 
imaging modality: a CT scan for LR-4 and MRI if it’s LR-5. It 
can confirm the finding. That used to be one of the recom-
mendations for noninvasive diagnosis, but imaging has 
gotten better. 

A biopsy was obtained, and it confirmed HCC. Using 
the American Joint Committee on Cancer (AJCC) 
staging system, it is stage IV disease and Child-Pugh 
A cirrhosis. 

CASE UPDATE

POLLING QUESTION

Considering the AJCC stage IV disease and Child-Pugh A  
cirrhosis, what frontline therapy are you most likely to 
recommend for this patient?

 
n Atezolizumab plus bevacizumab 78% (7)

n Lenvatinib 22% (2)

n Sorafenib 0% (0)

n Durvalumab 0% (0)

n Pembrolizumab 0% (0)

n Other 0% (0)

 Total votes: 9

FINN: The patient in our case is someone who is a candi-
date for systemic treatment, and atezolizumab [Tecentriq] 
plus bevacizumab [Avastin], as we know, is now probably 
the most active regimen we have in advanced liver cancer. 
It is a combination of a PD-L1 inhibitor with VEGF inhibi-
tion, which seems to be synergistic in this disease. Now 
keep in mind that before this regimen, sorafenib [Nexavar] 
was the standard of care for a long time, and then lenva-
tinib [Lenvima] was approved based on noninferiority to 
sorafenib a few years back.1 

Durvalumab [Imfinzi] as a single agent is not approved 
in liver cancer. There is a recently published paper from 
the HIMALAYA study [NCT03298451] that looked at 
durvalumab with tremelimumab [Imjudo], the CTLA-4 
inhibitor, and that combination was superior to sorafenib 
in terms of survival and objective response, but it did not 
improve PFS [progression-free survival].2 The HIMALAYA 
study also included an arm of single-agent durvalumab 
vs sorafenib, and it met its noninferiority end point. 
But neither of these regimens are FDA approved at this 

time for liver cancer. [Editor’s note: This event took place 
before the FDA granted approval to durvalumab/tremeli-
mumab for HCC.3]

Pembrolizumab [Keytruda] got accelerated approval 
in the second-line setting.4 But again, keep in mind, 
every drug studied in the second-line setting has only 
been studied after prior sorafenib. So all the things we 
have approved in the second line including regorafenib 
[Stivarga], cabozantinib [Cabometyx], ramucirumab 
[Cyramza], pembrolizumab, or even ipilimumab [Yervoy] 
plus nivolumab [Opdivo] have only been approved after 
prior sorafenib in prospective studies.

The challenges of using atezolizumab plus bevacizumab 
in this patient are [that] she had a GI [gastrointestinal] 
bleed 2 months ago, a variceal bleed, which must give 
us pause. It doesn’t mean it can’t be used, but I think 
we need to make sure that those varices are under good 
control. Often patients get scoped a few weeks after an 
initial bleed. The other thing is, she has Crohn disease. 
Again, I think that must give us pause. It is not always an 
absolute contraindication, but this patient is on infliximab, 
which is an immune suppressant. This case is leaning away 
from atezolizumab plus bevacizumab for these 2 reasons. 
In that regard, sorafenib or lenvatinib would probably be 
the more conservative choice.

POLLING QUESTION

“Of the following, which do you consider to be the most 
important in selecting systemic therapy for this patient?”

 

DISCUSSION QUESTION
How would you consider age, etiology of cirrhosis, 
toxicity, comorbidities, performance status, and  
other factors in selecting frontline systemic therapy  
for this patient?

n Safety and tolerability 40% (4)

n Survival 40% (4)

n Response rate 10% (1)

n Reimbursement 10% (1)

n Administration route 0% (0)

n Other 0% (0)

 Total votes: 10

HAJJAR: I think this patient was in her 70s. She has Crohn 
disease, has a GI bleed, and good performance status, but 
these 2 are significant comorbidities. I’d be concerned about 
bevacizumab for this patient. I would discuss it with her. I 
would tell her that there’s a chance that the Crohn disease 
might get worse and she might have detrimental GI bleeding. 
Taking into consideration the not-so-large benefit from this 
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combination compared with a well-tolerated TKI [tyrosine 
kinase inhibitor], I would be leaning more toward recom-
mending the TKI. If she were younger [without these] comor-
bidities, I would go with bevacizumab plus atezolizumab. 
But in this patient, I felt that managing the quality of life is 
more important.

DEKKER: I agree with his comments. Plus, one of the 
problems with combination regimens, especially in older, 
sicker patients, is that one never knows 100% what is 
causing the problem. 

FINN: Can you tell me what factors are making you give 
TKIs? Can someone tell me what characteristics you’re 
considering for that?

CHANDURI: I think the age and the disease, secondary 
to alcohol. This patient must have gone to the hospital 
a couple of times with portal hypertension and GI bleed. 
These are the patients who may not tolerate other kinds 
of treatment, so it will give us some time to see if they 
can tolerate TKIs. Even TKIs are very difficult for these 
patients to tolerate. I don’t have much experience, 
but the couple of patients I treated in the past could 
not tolerate them.

FINN: That’s interesting. You’re saying from your experi-
ence the patients who have these other comorbidities are 
the ones who have had challenges with a doublet.

CHANDURI: Especially if the cirrhosis is due to alcohol 
consumption. Younger patients with cirrhosis due to hepa-
titis or some other things behave differently.

FINN: From the trials, we have not seen that per se, but obvi-
ously there’s real world and there are trials. The populations 
are different, but I won’t dispute your personal experience.

DEKKER: Yes, we talk about primarily Child-Pugh A patients, 
but in many cases, patients come to us with Child-Pugh A 
disease, get chemoembolization, then get to Y90 [yttrium 90 

radioembolization]. By the time they have had 2 to 3 embo-
lization sessions, even though on the surface they are still 
Child-Pugh A, as soon as you give them something a little 
bit more strenuous, they start rapidly decompensating. I 
think this is one of the challenges of when to stop interven-
tional procedures.

FINN: Yes, that’s a very important thing especially now 
that we have so many options, and it’s not fair to just do 
treatment beyond progression for patients. When I say 
treatment, I mean TACE [transarterial chemoembolization] 
beyond progression.

DEKKER: I think that is one of the issues. If somebody 
truly has Child-Pugh A disease, they should be able to 
tolerate a combination regimen. But, in many cases, we 
do stretch a little bit and many of the patients have Child-
Pugh B disease, and that’s where all that hesitation comes 
from. I cannot speak for everybody, but I suspect this is 
one of the reasons that people see so much toxicity and 
so many issues.

FINN: How about oral vs IV [intravenous]? Does anyone have 
a preference there?

HSU: Logistically, IV is so much easier for me and my 
case manager. Oral [agents] have a lot of co-pays and 
all these things.

FINN: Yes, I’ve heard that before. 

Lenvatinib 12 mg daily was initiated. The patient 
experienced modest weight loss and reported loss 
of appetite, leading to a dose reduction to 8 mg 
daily, and she was referred for nutritional therapy. 
Imaging at 16 weeks showed a partial response. 
Eight months after initiation of therapy, treatment 
was discontinued due to disease progression.

CASE UPDATE

If she were younger [without these] comorbidities,  
I would go with bevacizumab plus atezolizumab.  
But in this patient, I felt that managing the quality  
of life is more important.”

—GEORGE HAJJAR,  MD
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FINN: Remember, lenvatinib is dosed by weight, greater or 
less than 60 kg, 12 mg vs 8 mg for those [weighing] less 
than 60 kg.5 Both these doses are less than what’s used in 
kidney cancer or thyroid cancer.

What is your approach to adverse event prevention, 
monitoring, and management with lenvatinib?

DISCUSSION QUESTION 

FINN: What’s your preferred management of hypertension, 
because it is not that infrequent? 

DEKKER: [I would] refer to…either a primary care physician 
or cardiologist.

CHO: I usually give amlodipine [Norvasc].

FINN: I like that, too. It’s very easy to manage.

CHAND: I usually send the patient with a prescription for 
amlodipine because the blood pressure can start going 
up very quickly after starting lenvatinib. According to 
the drug representatives, in the starter kits for lenva-
tinib, they usually have a blood pressure monitor. The 

pharmacies are supposed to send those to the patients 
when they first start lenvatinib for any indication. I don’t 
know if pharmacies are sending it to the patient, but 
it’s offered free from the drug company. I start off with 
amlodipine, and then if the blood pressure is still uncon-
trolled, which can be even after 10 mg of amlodipine, I 
usually send the patient to cardiology for additional anti-
hypertensives. n
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Targeted OncologyTM: Where do 
ESR1 mutations typically occur 
in patients with breast cancer, 
and how often? 
HURVITZ: Different mutations can 
occur in coding regions of the estrogen 
receptor [ER]. Most of the mutations 
are in the ligand-binding [AF2] domain. 
If you get your circulating tumor DNA 
[ctDNA] or tumor biopsy and you’re 
looking for a PI3 kinase mutation, and 
you see an ESR1 mutation, you may see 
1 of many of these [AF2 mutations]. 

The thing about ESR1 mutations is 
they’re rare in patients who are endo-
crine therapy [ET]-naive. [Fewer] than 
3% of these patients will have one. 
[However], if you’re checking ctDNA or 
tumor tissue in the second- or third-line 
setting after a patient has been on an 
aromatase inhibitor [AI] for some time, 
chances are you’re going to pick up 
patients who have one of these muta-
tions. Anywhere from 30% to 50% of 
patients with ER-positive breast cancer 
who are treated long term with an AI 
will develop an ESR1 mutation.1 

How have fulvestrant [Faslodex] 
and exemestane [Aromasin] 
performed in patients with 
ESR1–wild type vs ESR1-mutant 
advanced breast cancer?
Those data come from an analysis of 
the SoFEA [NCT00253422] and EFECT 
[NCT00065325] studies that looked 
at exemestane vs fulvestrant in meta-
static breast cancer. With respect to 
progression-free survival [PFS] and 
overall survival [OS], the patients with 
wild-type ESR1 did equally well with 
exemestane or fulvestrant.

There was no benefit in terms of 
PFS or OS. But among those patients 
who had mutant ESR1, the patients 
who were treated with exemestane 
had much worse PFS [median PFS, 

2.4 months; 95% CI, 2.0-2.6] and 
OS [rate at 12 months, 62%; 95% CI, 
45%-75%], and the patients treated 
with fulvestrant did well [median PFS,  
3.9 months; 95% CI, 3.0-6.0; 12-month 
OS rate, 80%; 95% CI, 68%-87%].2 

This is a very early indication that 
if you see a patient who has an ESR1 
mutation, an AI is probably not going 
to be the best ET for them—at least 
when given as monotherapy—and you 
might want to choose fulvestrant.

What are the highlights of the 
development of fulvestrant?
Fulvestrant was approved 20 years 
ago, and then the higher dosing 
schedule was approved 5 years later.3 
It was then evaluated [and approved] 
in combination with the CDK4/6 
inhibitor palbociclib [Ibrance] and in 
combination with alpelisib [Piqray].4,5 
In the past several years, we’ve had 
a lot of studies looking at oral formu-
lations of selective ER downregu-
lators [SERDs], with data this year 
from 2 studies. 

Which SERDs have been 
evaluated in clinical trials?
One such drug was elacestrant. It 
was studied in the EMERALD trial 
[NCT03778931]. That was the first 
phase 3 randomized trial of an oral 
SERD to be reported, and it was a 
positive study. 

There are other studies ongo-
ing. Giredestrant has been studied 
in [several] trials, and acelERA 
[NCT04576455] was a phase 3 study 
of this drug. It did not meet its end 
point, and there was an announce-
ment regarding that. Amcenestrant 
is another drug that’s been evalu-
ated. The AMEERA-3 [NCT04059484] 
study of this drug was negative, and 
the AMEERA-5 [NCT04478266] 
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study didn’t pass the futility analysis, so you won’t see 
anything about amcenestrant going forward. [However], 
we still have camizestrant, imlunestrant, rintodestrant, and 
[several] other “-estrants.” You’re going to see a lot about 
these types of drugs in the coming months and years.

How was the EMERALD study designed for the 
breast cancer population?
In this study, patients had to have ER-positive breast 
cancer, 1 to 2 prior lines of previous ET, up to 1 line of 
chemotherapy for metastatic disease, and prior treatment 
with a CDK4/6 inhibitor [or an AI]. They allowed patients 
[to enroll] regardless of whether they had an ESR1 muta-
tion in the tumor, and patients received elacestrant at  
400 mg daily or investigator’s choice of an AI or fulves-
trant. The primary end point was PFS in all the patients, 
and PFS in patients with ESR1 mutations.6 

At baseline, two-thirds of the patients had visceral metasta-
ses. Approximately a quarter of patients had prior fulvestrant 
therapy. [Approximately 80% to 85%] had prior AI therapy. 
Very few patients had received a prior mTOR or PI3 kinase 
inhibitor [0.4%-5.2%], and approximately 20% of patients 
had received prior chemotherapy for metastatic disease. 
There was an approximate 50/50 split between 1 or 2 
prior lines of ET.6 

What was the efficacy and safety seen in 
these patients?
The study was positive. The PFS in all patients was one of 
the primary end points, and it was statistically significantly 
improved, with an HR of 0.7 [95% CI, 0.55-0.88; P  =  .002]. 
The 6-month PFS rate was 34.3% vs 20.4% in the experi-
mental and control arms, respectively. In patients whose 
tumors had an ESR1 mutation, the benefit seemed to be a 
little more pronounced. Again, it was statistically significant 
[6-month PFS rate, 40.8% vs 20.8%, respectively; HR, 0.55; 
95% CI, 0.39-0.77]. This was a positive clinical trial for PFS. 

There are no OS [data] yet, but PFS was [improved] in 
both of those populations. Pretty much all subgroups bene-
fitted, even patients who had prior treatment with fulves-
trant. Patients with an ESR1 mutation did appear to benefit 
quite a lot.6 An analysis looked at elacestrant outcome [rela-
tive to the specific] standard of care that patients received 
in the control arm. They evaluated all patients, regardless of 
ESR1 mutation status, and [they did a separate evaluation 
of] just those patients who had ESR1 mutations. 

[The results were similar] when elacestrant was 
compared with fulvestrant and when elacestrant was 
compared with an AI. Elacestrant seemed to bene-
fit patients [more than] either fulvestrant or an AI, and 
the benefit seemed to be greater in those patients with 
an ESR1 mutation.7 The adverse events [AEs] were similar 

between the 2 treatment arms. There were more grade 5 
AEs in the standard-of-care arm [2.6% vs 1.7% in the control 
and experimental arms, respectively] and slightly more 
grade 3 or grade 4 AEs in the elacestrant arm [27.0% vs 
20.5% in the experimental and control arms, respectively].6 
Gastrointestinal [GI] toxicity was the main thing that distin-
guished elacestrant from the standard of care; 2.5% of 
patients in the experimental arm had grade 3 or 4 nausea 
[vs 0.9% in the control arm]. 

There was more diarrhea in patients [in the experimental 
arm than in the control arm, 13.9% vs 10.0%, respectively], 
but it tended to be grade 1 or 2. The rest of the AE profile 
looked similar when you compare the arms, with perhaps 
more constipation in the experimental arm.6 So, GI 
toxicity is the standout [concern] for me when I’m consid-
ering elacestrant.

What were the design details and results 
of the EMBER trial (NCT04188548) 
investigating imlunestrant?
Imlunestrant is another SERD. The EMBER study was a dose-
escalation study, and they did dose expansion in multiple 
cohorts—[parts A, B, C, D, and E]. In some of these cohorts, 
[imlunestrant was given] in combination with abemaciclib 
[Verzenio] or with a PI3 kinase inhibitor. Part C was done 
in HER2-positive breast cancer. 

They were looking at dose-limiting toxicity and tolerability. 
In phase 1b of this trial, they allowed up to 2 prior regimens 
for advanced disease. All patients had to have received a 
CDK4/6 inhibitor, and they had to have demonstrated sensi-
tivity to ET to have untreated de novo advanced disease.8

The objective response rate [ORR] of the 400-mg dosing 
level was 12% in advanced breast cancer; at the higher 
doses, ORR was 7%. The overall ORR [for patients of all 
dose cohorts] was approximately 8%. The clinical bene-
fit rate was 42%. The median PFS among all patients with 
advanced breast cancer was 4.3 months, and for those in 
the second-line setting, median PFS was 6.5 months. Then 
[when the data were evaluated] based on the presence of 
ESR1 mutation, those patients with an ESR1 mutation, who 
typically tend to do worse, seemed to do as well or better 
[than patients without an ESR1 mutation].

Are there data to support the use of camizestrant in 
advanced breast cancer?
There was a press release that reported an improved 
PFS for camizestrant vs fulvestrant in the SERENA-2 
study [NCT04214288]. It was a phase 2 trial in advanced 
ER-positive breast cancer.9 We’re expecting to see a report 
of this at an upcoming meeting. n
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of neurologic toxicity, including ICANS, during treatment and treat promptly. Withhold TECVAYLI™ until neurologic 
toxicity resolves or permanently discontinue based on severity.

TECVAYLI™ is available only through a restricted program called the TECVAYLI™ Risk Evaluation and Mitigation 
Strategy (REMS).

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



Brief Summary of Prescribing Information for TECVAYLI™ (teclistamab-cqyv)
TECVAYLI™ (teclistamab-cqyv) injection, for subcutaneous use

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

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

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

CONTRAINDICATIONS
None.

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

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

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

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

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

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

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

ADVERSE REACTIONS
The following adverse reactions are also described elsewhere in the labeling:
• Cytokine Release Syndrome [see Warnings and Precautions]
• Neurologic Toxicity including ICANS [see Warnings and Precautions]
• Hepatotoxicity [see Warnings and Precautions]
• Infections [see Warnings and Precautions]
• Neutropenia [see Warnings and Precautions]
•  Hypersensitivity and Other Administration Reactions [see Warnings and Precautions]
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the 
clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not 
reflect the rates observed in practice.

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

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

Adverse Reactions

TECVAYLI 
(N=165)

Any Grade  
(%)

Grade 3 or 4 
(%)

General disorders and administration site conditions
Pyrexia 76 3#

Injection site reaction1 37 0.6#

Fatigue2 33 2.4#

Chills 16 0
Pain3 15 1.8#

Edema4 13 0
Immune system disorders

Cytokine release syndrome 72 0.6#

Hypogammaglobulinemia5 11 1.2#

Musculoskeletal and connective tissue disorders
Musculoskeletal pain6 44 4.2#

Bone pain 16 3#

Infections
Upper respiratory tract infection7 26 2.4#

Pneumonia8* 24 15
Urinary tract infection9 11 5#

TECVAYLI™ (teclistamab-cqyv) injection



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

Adverse Reactions

TECVAYLI 
(N=165)

Any Grade  
(%)

Grade 3 or 4 
(%)

Gastrointestinal disorders
Nausea 25 0.6#

Diarrhea 21 2.4#

Constipation 18 0
Vomiting 12 0.6#

Nervous system disorders
Headache 25 0.6#

Motor dysfunction10 16 0
Sensory neuropathy11 15 1.2#

Encephalopathy12 13 0
Vascular disorders

Hypotension 18 1.2#

Hemorrhage13* 12 1.8
Hypertension14 12 4.8#

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

Cardiac disorders
Cardiac arrhythmia16 16 1.8

Metabolism and nutrition disorders
Decreased appetite 11 0.6#

Renal and urinary disorders
Acute kidney injury17 11 3.6

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Laboratory Abnormality

TECVAYLI 
(N=1651)

All Grades  
(%)

Grade 3 or 4  
(%)

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

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

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

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

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

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on the mechanism of action, TECVAYLI may cause fetal harm when administered to a pregnant 
woman [see Clinical Pharmacology (12.1) in Full Prescribing Information]. There are no available data on the 
use of TECVAYLI in pregnant women. No animal reproductive or developmental toxicity studies have been 
conducted with TECVAYLI. Teclistamab-cqyv causes T-cell activation and cytokine release; immune activation 
may compromise pregnancy maintenance. Human immunoglobulin G (IgG) is known to cross the placenta; 
therefore, teclistamab-cqyv has the potential to be transmitted from the mother to the developing fetus. Advise 
women of the potential risk to the fetus.
TECVAYLI is associated with hypogammaglobulinemia, therefore, assessment of immunoglobulin levels in 
newborns of mothers treated with TECVAYLI should be considered.
In the U.S. general population, the estimated background risk of major birth defects and miscarriage in clinically 
recognized pregnancies is 2% to 4% and 15% to 20%, respectively.

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

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

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

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

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

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

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

Manufactured by:
Janssen Biotech, Inc.
Horsham, PA 19044
U.S. License Number 1864

© 2022 Janssen Pharmaceutical Companies
For patent information: www.janssenpatents.com

cp-336974v1

TECVAYLI™ (teclistamab-cqyv) injection TECVAYLI™ (teclistamab-cqyv) injection



TUMOR TYPE

December 2022  | Case-Based Roundtable Meetings Spotlight    55

MAHAJAN: I think 25 mg/m2 is a bit too 
much. I think 20 mg/m2 is reasonable to 
prevent severe myelosuppression.

MONK: Does anyone want to speak 
for the 25 mg/m2?

BARAI: We realize that many patients 
don’t tolerate it well, but because this 
patient is relatively young, it is worth-
while starting at 25 mg/m2. And if 
necessary, use the growth factor, 
and if still necessary, bring it down in 
the next cycle.

GHAZAL: I tend to disagree with that. 
We have a study already, a random-
ized trial, which showed the 20 mg/m2  
is just as good in efficacy and much 
lower toxicity.1 I don’t know [whether] 
I would consider the 25 mg/m2, 
because it’s just more toxicity and 
no extra benefit.

MONK: I’m not sure this is where we 
would debate it, but I thought [the 
patient] might have lost a little efficacy. 
But efficacy is not everything when 
you’re dealing with toxicity.

Roundtable Discussion: Participants 
Consider the Use of Cabazitaxel 
in Metastatic Castration-Resistant 
Prostate Cancer 

A man aged 75 years presented with intermittent right hip pain, but his 
physical examination was unremarkable. Clinical work-up showed that 
his prostate-specific antigen (PSA) level was at 32.6 ng/mL and his 
transrectal ultrasonography biopsy Gleason 4 + 4 grade was group 4. Bone 
scan and abdominal/pelvic CT scan results were negative, and he was 
given a diagnosis of stage T2N0M0 disease with an ECOG performance 
score of 1. He was then treated with external beam radiation therapy plus 
androgen deprivation therapy for 18 months. There was an undetectable 
PSA level at 6-month follow-up and his testosterone at castrate level was 
asymptomatic, but 6 months later he developed pain, and his PSA level 
was back up to 29.4 ng/mL and testosterone levels were at 10 ng/dL. 
Lesions and a left pelvic lymphadenopathy were identified, and he is now 
considered to have metastatic disease and be castration resistant. 

The patient then started treatment on enzalutamide (Xtandi) at 160 mg 
by mouth daily and his PSA decreased to a nadir of 3.9 ng/mL 4 months 
after starting enzalutamide. After 8 months on enzalutamide, the patient 
had a PSA level of 60.7 ng/mL; abdominal/pelvic CT showed enlargement 
of known pelvic lymph nodes and bone scan showed progressive disease. 
The patient was then on docetaxel (Taxotere) at 75 mg/m2 intravenously 
every 3 weeks and daily prednisone 5 mg by mouth every 12 hours. After 
those 6 cycles, the patient developed bilateral digital neuropathy and 
docetaxel was held. After 3 months, he had rising PSA and new back pain.

DISCUSSION QUESTION
What dose of cabazitaxel (Jevtana) would you use at this point in 
metastatic castration-resistant prostate cancer (mCRPC)?

CASE SUMMARYJ. Paul Monk, MD (Moderator)
The Ohio State University 
Comprehensive Cancer Center

The James Cancer Hospital & Solove 
Research Institute

Columbus, OH

PARTICIPANT LIST  
(in speaking order)

Neeraj Mahajan, MD
Bharat Barai, MD
Hassan Ghazal, MD
Brian Mulherin, MD
Xuan Huang, MD
Karim Anwar, MD
Melhem Jabbour, MD
Roger Fleischman, MD
Neel Shah, MD
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MULHERIN: This is not curative therapy. This is very late-
line therapy in somebody who’s over 65 years old.

MONK: Fair enough. Will we all agree that growth factors 
would be used in this setting, either dose? I think we would.

• What are the National Comprehensive Cancer 
Network (NCCN) guidelines for the use of 
cabazitaxel in mCRPC?

• How do you select the next line of therapy for a 
patient with mCRPC who has received docetaxel 
and an androgen receptor (AR)-targeted therapy?

DISCUSSION QUESTIONS

MONK: [According to the NCCN, they say to,] “consider caba-
zitaxel and concurrent steroid for patients who are not candi-
dates for docetaxel or intolerant to docetaxel.”2 Moreover, 
cabazitaxel is associated with a lower rate of peripheral 
neuropathy, especially at 20 mg/m2, than docetaxel, and 
may be appropriate in patients with preexisting periph-
eral neuropathy. 

I agree with that. I’m pleasantly surprised that I don’t see 
neuropathy worsening. Maybe it’s a selection factor, that they 
made it through docetaxel and they’re just not going to get it, 
but I’ve not seen neuropathy. Cabazitaxel is also approved for 
use in the postdocetaxel second-line setting, and then, either 
dose can be used, and growth factor should be considered. 
When you combine carboplatin—because there are data in 
so-called aggressive variants—you want to lower the cabazi-
taxel. Does this ring true for everyone?

GHAZAL: Yes, for me.

HUANG: Yes, I agree.

MULHERIN: I agree.

MONK: Would you give cabazitaxel to a patient who did not 
tolerate docetaxel well? What if the patient had completed 
greater than 6 cycles—would your recommendation differ? 
Have you used the combination?

ANWAR: I’ve used carboplatin and cabazitaxel in patients 
with liver metastatic disease. I see some shortened response, 
but by that time most of these patients are very refractory. I 
would still try if they have not tolerated docetaxel well [and] 
if their disease is progressing.

JABBOUR: Yes, I would use cabazitaxel if the patient did not 
tolerate docetaxel well. I think it’s a good option, where we 

don’t have many options, technically. But I did use it before, 
in [individuals] who did not tolerate docetaxel.

GHAZAL: I agree, and I had the same experience. Again, this 
is where 20 mg/m2 would be even more tolerable than the 
docetaxel every 3 weeks.

FLEISCHMAN: I was going to ask the moderator: Do you 
think the interval between the docetaxel and the cabazitaxel 
makes a difference? Suppose somebody had docetaxel years 
ago and now they progressed—would you give docetaxel 
again, or would you switch? Or do you think if it recurs within 
6 months, is it going to work?

MONK: That’s provocative, especially in this age of giving 
docetaxel early in the castration-sensitive setting. It’s been 
brought up there, where you did not stop docetaxel because 
of failure, but it was just 6 cycles.

FLEISCHMAN: Exactly what I’m talking about.

MONK: I’ve considered it, but that’s not my routine. So, no; 
if there’s a long period of time between docetaxel, I usually 
try docetaxel again. I feel like we have evidence that caba-
zitaxel works after docetaxel, so trying to get everything in, 
that’s what I usually do. 

FLEISCHMAN: Plus, do we know how it works after  
12 cycles of docetaxel, even though it’s split up to 6 and 6?

GHAZAL: We do have some data, years ago, in terms of what 
we call retreatment with docetaxel, but, again, these were 
different types of patients.

FLEISCHMAN: What about cabazitaxel after the second 
round of docetaxel—how well does that work? I don’t know 
[whether] we know that.

MONK: I don’t know [whether] we know that, either.

MULHERIN: And the cumulative risk for neuropathy if 
they’ve already had it. If it’s a year later—what if it’s 3 or 
4 years later, does that make [a difference]? I have used it 
again but only if it was a very long time interval in between. 
Every time I’ve done that, at least in terms of the neurop-
athy, it was a long discussion with the patient about what 
they wanted to do. Sometimes it’s driven by other things like 
co-pays, right? Docetaxel, Part B, all those sorts of things. But 
I think every time I did that, certainly in terms of the neurop-
athy, we regretted it; because, as with something like oxalipl-
atin [Eloxatin], the previous neuropathy, it was still there. So, 
they were hypersensitive to it. Again, what do you do with  
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neuropathy? You can’t, it’s problematic and there is a role, 
but you need to think about it carefully.

MONK: One more question on this. How about in your 
BRCA2-mutant patients? After a PARP inhibitor, would you 
consider carboplatin-cabazitaxel? I’m just curious about that. 
[Has anyone had] that experience?

FLEISCHMAN: Giving carboplatin, certainly. I don’t know 
about the combination.

• How does the sequencing of abiraterone (Zytiga) 
and enzalutamide affect your treatment plan?

• Where in that sequence do you use cabazitaxel?

DISCUSSION QUESTIONS

FLEISCHMAN: I think when the data look at switching from 
enzalutamide to abiraterone vs abiraterone to enzalutamide, 
abiraterone is much worse if you started with enzalutamide, 
whereas you get a better response if you go from abiraterone 
to enzalutamide. 

In the CARD trial [NCT02485691], was it roughly equal that 
[individuals] were on abiraterone and then went to enzalu-
tamide, vs enzalutamide to abiraterone?3 In other words, 
if everybody had been on abiraterone and went to enzalu-
tamide, I don’t think the advantage might be as strong.

MONK: I heard those data as well, and I don’t know [whether] 
that [information] was available at the start of the CARD trial 
and whether they stratified [From the Data3]. It was certainly 
a mixture, so that’s provocative to know whether if you did it 
one way or the other if it would have been as striking a differ-
ence. I don’t think it’s reported out.

FLEISCHMAN: Right.

HUANG: I save the cabazitaxel for later-line use. I realize that 
when [patients] progress, one after another, and then they 
get more bone metastases, and they become less tolerable 
to cabazitaxel, it’s probably better to use—the data do show 
it’s better than the other, the AR-signaling agent.3 But I’m 
thinking [that] for tolerability purposes, we probably should 
consider using cabazitaxel earlier.

MONK: Any other opinions on that?

GHAZAL: The fact is we have survival advantage proven in a 
randomized trial, but mind you, the entry criteria, these are 
PSA doubling times on the lower side. You can argue, [indi-
viduals] who have PSA doubling time more than a year or 
who had prolonged response to, let’s say, abiraterone—those 
do not fit exactly the CARD entry criteria. But most of our 
patients fall in the CARD entry criteria, so changing mech-
anism of action is a better strategy to prolong life in these 
patients, [rather] than going to another AR agent.

FLEISCHMAN: How many [individuals] who went from 
abiraterone to enzalutamide or enzalutamide to abiraterone 
ended up later getting cabazitaxel? Probably none of them. 
They’re not dead necessarily, so is it clear that they couldn’t 
have gone on to cross over to the other arm?

MONK: Crossover was allowed, and I do think post–clinical 
trial therapy did include individuals who went on to either 
arm. So, no; I do think there was a mixture of subsequent 
therapies involved. That prior point, I think that’s something 
I follow. I have occasional patients who are on abiraterone or 
enzalutamide for 3-plus years. I think the record in my clinic is  
6 years. So that’s unusual, but that does seem to suggest 

In the phase 4 CARD trial, patients with mCRPC were eligible to enroll if they had progressed for a 
year or more on prior alternative androgen receptor-targeted agents (ARTA), and ultimately  
255 patients were randomized 1:1 to either 25 mg/m2 of cabazitaxel plus prednisone and granulocyte 
colony-stimulating factor (n = 129) and either 1000 mg of abiraterone plus prednisone or 160 mg of 
enzalutamide (n = 126). Most patients in each group had pain, with higher PSA and radiologic levels, 
as their most common type of disease progression at the time of study enrollment, with 86 patients 
in the cabazitaxel arm and 90 patients in the abiraterone or enzalutamide group. However, prior 
alternative ARTA was similar between patients given either abiraterone or enzalutamide at 43.4% who 
progressed after abiraterone and 55.8% given enzalutamide in the cabazitaxel arm. 

FROM THE DATA
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that in changing from abiraterone to enzalutamide, you 
might get some mileage out of this—unusual patient, but 
that’s anecdotal. I certainly don’t think we have any data 
to suggest that we know that for sure.

FLEISCHMAN: You’re saying that somebody got 6 years 
from enzalutamide after failing abiraterone?

MONK: No, the front line. Front line, they got a long benefit.

FLEISCHMAN: But when I switch, I usually get 4 to  
6 months at best.

MONK: That’s my experience, too. It’s short; 1 scan, maybe.

FLEISCHMAN: It’s short, and if you go from enzalutamide 
to abiraterone it’s even worse, in my opinion.

GHAZAL: I heard an explanation one time. I don’t know 
[whether] that’s about pharmacokinetics of abiraterone 
use after enzalutamide, that the enzalutamide doesn’t 
get out of your system quickly and it can interfere with 
the abiraterone dose in your bloodstream. That may be an 
explanation for why giving abiraterone after enzalutamide 
may take a month before you get to a level where you 
really have an effective dose of abiraterone. That’s 1 expla-
nation why that sequence didn’t seem to work as well.

MAHAJAN: My impression is that that is a settled 
issue; like if you have used 1, there’s no point trying any 
of the other 4.

GHAZAL: It’s a different mechanism of action, obviously. 
The 2 drugs are not the same.

MAHAJAN: We have radioactive therapy as well, the lute-
tium [177Lu-PSMA-617; Pluvicto]. Then also we have more 
data with cabazitaxel.

MULHERIN: I’d also point out that despite this, cabazi-
taxel is chemotherapy; it’s going to be less well tolerated 
than another hormonal agent for most patients, regard-
less of which one you’re looking at. Since these data were 
released, yes, I practice based on this. If somebody is very 
elderly and frail, obviously there are some patients you’re 
just not going to want to give chemotherapy to. 

So, some patients…you don’t like it, but you may end 
up putting them on another hormonal agent, regard-
less of what the data show. They’re just not going to be 
candidates. It doesn’t mean that that strategy is dead, 
but assuming they are candidates for it, yes. I think for 
most patients, yes, I agree, I’d move on to cabazitaxel. 

Most patients with mCRPC are not 50-year-old mara-
thon runners; they’re older than that, and they have 
other comorbidities.

MONK: Is anyone ordering AR-V7 [androgen receptor 
splice variant V7]? Does anyone find that useful?

GHAZAL: Initially I was ordering when it first came out, 
but when the follow-up data showed there was not a good 
correlation with what’s happening clinically, I stopped 
doing it. It has ups and downs.

MONK: I haven’t ordered it in years. I find that if I even 
do it, I follow the PSA even though PSA is problematic. I 
don’t find AR-V7 that useful.

Where do you see cabazitaxel and 177Lu-PSMA-617 
fitting into the treatment landscape for mCRPC?

DISCUSSION QUESTION

MONK: For eligible patients, what factor would influence 
your use of 177Lu-PSMA-617? Liver/lung involvement, high 
volume/rapid progressing? Are there specific groups or 
types of patients who you would not want to refer for this 
imaging or use of 177Lu-PSMA-617? Where do you envision 
these therapeutics fitting into the treatment landscape for 
mCRPC: cabazitaxel vs 177Lu-PSMA-617?

SHAH: For rapidly progressing patients, I prefer the caba-
zitaxel and carboplatin.

MONK: Any other thoughts on these points?

GHAZAL: No, I agree. Access obviously is a problem, so 
you may end up doing cabazitaxel anyway because of the 
poor access we have had so far to the actual treatment. 
I realized in our center we needed a specific license for 
this specific radioactive compound, and that takes time as 
well. With the access problem, I think most [individuals] 
are obviously using cabazitaxel first. 

In competition in this line, a PARP inhibitor would also be 
in this line of therapy competing with both 177Lu-PSMA-617 
or cabazitaxel, especially with the newer data from the 
PROpel trial [NCT03732820] combining PARP with 
abiraterone or enzalutamide.4 Again, provocative data, 
especially in BRCA wild type. PARPs are here to stay, 
and we need to also include them if you want a complete 
discussion about how you sequence these agents, because 
this is where PARP can also fit in. n
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Consider CD123, CD4, and CD56 when BPDCN is suspected.1,2,7,*

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

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

CD123

CD56

CD4

Visit BPDCNinfo.com to learn more

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

 ➤ AML

 ➤ Leukemia cutis

 ➤ Myeloid sarcoma

 ➤ NK / T-cell lymphoma

 ➤ ALL

 ➤ MDS

 ➤ CMML

 ➤ CTCL

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

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

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