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Pretest Question #1
Pembrolizumab was approved in September 2014 for 
treatment of unresectable metastatic melanoma. Which of the 
following adverse effects is a potential immune-mediated side 
effect that is related to this particular drug, which may require 
management with high-dose systemic corticosteroids followed 
by a taper dose should it occur?

A. Hyperthyroidism  JL434
B. Reversible posterior leukoencephalopathy JL435
C. Thrombocytopenia  JL436
D. Dysrhythmia  JL437



Pretest Question #2
Olaparib was initially approved for use in patients 
diagnosed with which of the following malignancies?

A. Advanced breast cancer  JL438
B. ALK-positive NSCLC  JL439
C. BRCA1 and BRCA2 advanced ovarian cancer  JL440
D. Non-Hodgkin lymphoma  JL441
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Learning Objectives
1. Discuss the pharmacology and indications of 

medications approved from late 2014 to 2015
for the management of
patients with cancer and/or hematologic diseases 

2. Describe recommended monitoring and management
of toxicities associated with these agents 

3. Describe the impact of these agents in advanced 
practice



 Sonidegib
 Gefitinib
 Dinutuximab
 Lenvatinib
 Palbociclib
 Lanreotide
 Olaparib
 Nivolumab
 Pembrolizumab

New Agents in Oncology

US FDA. Drugs. Hematology/Oncology (Cancer) Approvals & Safety Notifications. 24 August 2015. 
http://www.fda.gov/Drugs/InformationOnDrugs/ApprovedDrugs/ucm279174.htm.



Sonidegib
(LDE225)
July 24, 2015 



The Hedgehog Pathway

Amakye D, et al. Nat Med. 2013;19:1410-1422.



Sonidegib Mechanism of Action

Amakye D, et al. Nat Med. 2013;19:1410-1422.



Audience Response Question
Which laboratory value may necessitate a 
dosage decrease when initiating sonidegib?

A. Elevated serum creatinine  JL442
B. Elevated bilirubin  JL443
C. Elevated creatinine kinase  JL444
D. Elevated prothrombin (PT) time  JL445



Sonidegib
 Mechanism: SMO (smoothened) inhibitor

Somatic mutations in PTCH have been identified
in > 90 of sporadic basal cell carcinoma (BCC) and
in ~20% of medulloblastoma

 Indication: Adult patients with locally advanced BCC
that has recurred following surgery or radiation therapy
or those who are not candidates for surgery or 
radiation therapy

Novartis 2015. Odomzo (sonidegib) package insert.



Sonidegib (cont)
 Dose: 200 mg orally once daily taken on an empty stomach

at least 1 hour before or 2 hours after a meal (no renal or 
hepatic dose adjustments noted)
– Hold for:

 Severe or intolerable musculoskeletal adverse reactions
 First occurrence of serum creatinine kinase (CK) elevation between

2.5 and 10 × upper limit of normal (ULN) or recurrent serum CK 
elevation between 2.5 and 5 × ULN

– Permanently discontinue for: 
 Serum CK elevation greater than 2.5 × ULN with worsening renal 

function or serum CK elevation greater than 10 × ULN; recurrent
serum CK elevation greater than 5 × ULN

 Recurrent severe or intolerable musculoskeletal adverse reactions

Novartis 2015. Odomzo (sonidegib) package insert.



Sonidegib (cont)
 Toxicities: The most common adverse reactions occurring in

≥ 10% of patients are muscle spasms, alopecia, dysgeusia,
fatigue, nausea, musculoskeletal pain, diarrhea, decreased weight, 
decreased appetite, myalgia, abdominal pain, headache, pain, 
vomiting, and pruritus. 
– Avoid donating blood
– Obtain serum CK and creatinine levels prior to initiating therapy

and periodically during treatment

Novartis 2015. Odomzo (sonidegib) package insert.



Sonidegib (cont)
 Drug-drug interactions

– CYP3A4 substrate
 Avoid concomitant administration with moderate to strong CYP3A 

inhibitors, including but not limited to saquinavir, telithromycin, 
ketoconazole, itraconazole, voriconazole, posaconazole, and nefazodone

 Avoid concomitant administration with strong and moderate CYP3A 
inducers, including but not limited to carbamazepine, efavirenz, modafinil, 
phenobarbital, phenytoin, rifabutin, rifampin and St. John’s wort

Novartis 2015. Odomzo (sonidegib) package insert.



Sonidegib (cont)
• Embryo-fetal death or severe birth defects when administered

to a pregnant woman. It is embryotoxic, fetotoxic, and teratogenic 
in animals. 

• Verify the pregnancy status of females of reproductive potential 
prior to initiating therapy. Advise females of reproductive potential 
to use effective contraception during treatment with sonidegib 
and for at least 20 months after the last dose. 

• Advise males of the potential risk of exposure through semen and 
to use condoms with a pregnant partner or a female partner of 
reproductive potential during treatment with sonidegib and for at 
least 8 months after the last dose. 

Novartis 2015. Odomzo (sonidegib) package insert.



Treatment With Two Different Doses of Sonidegib in Patients 
With Locally Advanced or Metastatic Basal Cell Carcinoma 
(BOLT): A Multicentre, Randomized, Double-Blind Phase II Trial

Migden MR, et al. Lancet Oncol. 2015;16:716-728.

Presenter
Presentation Notes
Copyright through Elsevier – approx. $862.00



Sonidegib 
Efficacy

Migden MR, et al. Lancet 
Oncol. 2015;16:716-728.

• 43% ORR in 
Locally 
Advanced Cases

• 15% ORR in 
Metastatic 
Cases



Gefitinib

(ZD1839)
July 13, 2015 



Gefitinib
 Mechanism: EGFR tyrosine kinase inhibitor
 Indication: First-line treatment of patients with metastatic non–small cell 

lung cancer (NSCLC) whose tumors have epidermal growth factor 
receptor (EGFR) exon 19 deletions or exon 21 (L858R) substitution 
mutations

 Dose: 250 mg orally, once daily with or without food
– Obtain periodic liver function testing. Withhold for grade 2 or higher

ALT and/or AST elevations. Discontinue for severe hepatic impairment. 
 Warnings

– Interstitial lung disease (ILD); hepatotoxicity; GI perforation (discontinue); 
diarrhea (hold for grade 3 or higher); ocular disorders including keratitis
(hold); bullous and exfoliative skin disorders (hold for grade 3 or higher); 
embryofetal toxicity

ALT = alanine aminotransferase; AST = aspartate aminotransferase.
AstraZeneca 2015. Iressa (gefitinib) package insert.



Gefitinib (cont)
 Toxicity: Skin reactions and rash occurred in greater than

20% of patients
– Treat rash aggressively with antibiotics (e.g., doxycycline), topical 

medications (e.g., hydrocortisone, clindamycin, erythromycin), and 
systemic steroids if grade 3 or higher

 Drug-drug interactions
– CYP3A4 inducers: Increase to 500 mg daily in patients receiving

a strong CYP3A4 inducer
– CYP3A4 inhibitors: Monitor adverse reactions if concomitant use
– Avoid concomitant use with proton pump inhibitors
– Monitor changes in prothrombin time or international normalized

ratio if on warfarin
AstraZeneca 2015. Iressa (gefitinib) package insert.



Phase IV IFUM 
(IRESSA Follow-Up Measure) Study

Douillard JY, et al. Br J Cancer. 2014;110:55-62.



Gefitinib IFUM Results

Douillard JY, et al. Br J Cancer. 2014;110:55-62.

 ORR 69.8% (95% CI 
60.5%–77.7%)

 PFS 9.7 mo (95% CI
8.5–11.0 mo)

 Median OS 19.2 mo
(95% CI 17.0–NC;
27% maturity)

 Most common AEs
(any grade): Rash (44.9%), 
diarrhea (30.8%)ORR = overall response rate;

CI = confidence interval; 
PFS = progression-free survival; 
OS = overall survival;
AE = adverse event.



Sharma SV, et al. Nat Rev Cancer. 2007;7:169-181.

EGFR Mutations in NSCLC

Positive predictors 
of response 

• Exon 19 
deletions or 
exon 21 (L858R) 
substitution 
mutations 

Predictor of 
resistance

• Exon 20 T790M 
mutation



Dinutuximab
(ch14.18)
March 10, 2015 



Dinutuximab
 Mechanism: See upcoming slides
 Indication: In combination with granulocyte-macrophage colony-stimulating factor 

(GM-CSF), interleukin-2 (IL-2), and 13-cis-retinoic acid (RA), for the treatment of 
pediatric patients with high-risk neuroblastoma who achieve at least a partial 
response to prior first-line therapy. 

 Dose: 17.5 mg/m2/day as a diluted IV infusion over 10 to 20 hours for
4 consecutive days for up to 5 cycles (not studied in hepatic or renal failure)

– Prehydrate with normal saline 10 mL/kg over 1 hour 
– Administer morphine (50 μg/kg) IV immediately prior to initiation and then continue

as a drip at rate of 20–50 μg/kg/hr during and for 2 hours after completion 
– Administer diphenhydramine IV prior to initiation and as tolerated every 4 to 6 hours 

during infusion
– Administer acetaminophen along with diphenhydramine
– Dose may need to be held or drug permanently stopped for adverse reactions

noted in warning section

United Therapeutics 2015. Unituxin (dinutuximab) package insert.



Dinutuximab (cont)
 Warnings

– Capillary leak syndrome and hypotension: Administer required 
prehydration and monitor patients 

– Infection
– Neurologic disorders of the eyes: Interrupt for dilated pupil

with sluggish light reflex 
– Bone marrow suppression
– Electrolyte abnormalities (hyponatremia, hypokalemia, and 

hypocalcemia)
– Atypical hemolytic uremic syndrome
– Embryofetal toxicity

United Therapeutics 2015. Unituxin (dinutuximab) package insert.



Dinutuximab (cont)
 Toxicities: Occurring ≥ 25%: Pain, pyrexia, thrombocytopenia, 

lymphopenia, infusion reactions, hypotension, hyponatremia, 
increased ALT, anemia, vomiting, diarrhea, hypokalemia,
capillary leak syndrome, neutropenia, urticaria, hypoalbuminemia, 
increased AST, and hypocalcemia
– The most common serious adverse reactions (≥ 5%) are infections, 

infusion reactions, hypokalemia, hypotension, pain, fever, and 
capillary leak syndrome

 Drug-drug interactions: None reported

United Therapeutics 2015. Unituxin (dinutuximab) package insert.

ALT = alanine aminotransferase; AST = aspartate aminotransferase.



Dinutuximab (cont)
Serious Infusion Reactions
• Serious and potentially life-threatening infusion reactions

(facial and upper airway edema, dyspnea, bronchospasm, stridor, 
urticaria, and hypotension) occurred in 26% of patients

• Administer required prehydration and premedication including 
antihistamines prior to each infusion

Neuropathy
• Causes severe neuropathic pain in the majority of patients
• Administer intravenous opioid prior to, during, and for 2 hours after 

completion of infusion
• Severe (grade 3) peripheral sensory neuropathy ranged from

2% to 9% in patients with neuroblastoma
• Resolution of motor neuropathy was not documented in all cases

United Therapeutics 2015. Unituxin (dinutuximab) package insert.



Dinutuximab History and 
Mechanism of Action
 GD2 expressed on the surface of 99% of neuroblastoma cells
 Also found on nerve, skin, and brain tissue
 Earliest antibodies were generated from mice (14G2A, 3F8)
 A chimeric antibody against GD2
 Lab work late 1970s to mid 1980s
 Investigational New Drug Application process begun in 1989

United Therapeutics 2015. Unituxin (dinutuximab) package insert.



Mechanism of GD2 Antibody–Targeted Destruction 
of Neuroblastoma by CDC and ADCC

Matthay KK, et al. Clin Cancer Res. 2012;18:2740-2753.

Presenter
Presentation Notes
Mechanism of GD2 antibody-targeted destruction of neuroblastoma by CDC and ADCC. A, CDC: The mAb binds to the receptor and initiates the complement cascade, which results in the formation of a membrane attack complex that makes a hole within the cell membrane, causing cell lysis and death. B, ADCC: The Fc fragment of the monoclonal antibody binds the Fc receptors on monocytes, macrophages, granulocytes, and natural killer cells (NK). These cells in turn engulf the bound tumor cell and destroy it. Natural killer cells secrete cytokines that lead to cell death. GM-CSF, granulocyte macrophage colony-stimulating factor; IL, interleukin.



Yu AL, et al. N Engl J Med. 2010;363:1324-1334.

Dinutuximab (cont)



Lenvatinib
(E7080)
February 13, 2015 



Lenvatinib (cont)
 Mechanism: VEGFR tyrosine kinase 

– Also inhibits fibroblast growth factor (FGF) receptors, platelet-derived 
growth factor receptor alpha (PDGFRα), KIT, and RET 

 Indication: Treatment of patients with locally recurrent
or metastatic, progressive, radioactive iodine-refractory 
differentiated thyroid cancer 

 Dose: 24 mg orally, once daily (decrease to 14 mg in patients 
with severe renal or hepatic impairment)

Eisai 2015. Lenvima (lenvatinib) package insert.



Lenvatinib (cont)
 Warnings

– Typical VEGF inhibitor effects: Hypertension, cardiac failure, 
thromboembolic events, proteinuria, GI perforation, reversible 
posterior leukoencephalopathy syndrome (RPLS), bleeding

– Hepatotoxicity, QT interval prolongation, hypocalcemia,
fetal harm, impairment of thyroid-stimulating hormone suppression 
(monitor TSH levels monthly and adjust thyroid replacement 
medication); all of them require monitoring and dose adjustments
or holding the dose until corrected

Eisai 2015. Lenvima (lenvatinib) package insert.



Lenvatinib (cont)
 Toxicities: Common adverse reactions (incidence greater than

or equal to 30%) are hypertension, fatigue, diarrhea, arthralgia, 
decreased appetite, weight decreased, nausea, stomatitis, 
headache, vomiting, proteinuria, hand-foot syndrome, abdominal 
pain, and dysphonia

 Drug-drug interactions: No clinically significant interactions 
reported

Eisai 2015. Lenvima (lenvatinib) package insert.



Baseline 
Characteristics
in the 
Intention-to-Treat 
Population

Schlumberger M, et al. N Engl J Med. 2015;372:621-630.

Presenter
Presentation Notes
Table 1 Baseline Characteristics in the Intention-to-Treat Population.



Kaplan-Meier Estimate of PFS
in the Intention-to-Treat Population

Schlumberger M, et al. N Engl J Med. 2015;372:621-630.

Presenter
Presentation Notes
Figure 2 Kaplan–Meier Estimate of Progression-free Survival in the Intention-to-Treat Population. Tumor responses were assessed with the use of Response Evaluation Criteria in Solid Tumors (RECIST), version 1.1, and were confirmed by independent centralized radiologic review. Tumor responses were calculated as the maximum percentage change from baseline in the sum of the diameters of target lesions. CI denotes confidence interval, and NE not estimable.



Adverse 
Effects

Schlumberger M, et al. N Engl J Med. 2015;372:621-630.

Presenter
Presentation Notes
Table 3 Adverse Effects.



Stjepanovic N, Capdevila J. Biologics. 2014;8:129-139.

Lenvatinib (cont)



Palbociclib
(PD0332291)
February 3, 2015 



Palbociclib
 Mechanism: Inhibitor of cyclin-dependent kinase (CDK) 4 and 6
 Indication: In combination with letrozole for the treatment

of postmenopausal women with estrogen receptor (ER)–positive, 
HER2-negative metastatic breast cancer as initial
endocrine-based therapy
– Data exist with other ER receptor antagonists

 Dose: 125 mg once daily taken with food for 21 days followed
by 7 days off treatment (in combination with daily letrozole)
– Dose reduce for grade 3 or greater nonhematologic or hematologic 

toxicity (100 mg)
– No known hepatic or renal adjustments

Pfizer 2015. Ibrance (palbociclib) package insert.



Which of the following clinical parameters is 
NOT required to be checked in patients 
receiving palbociclib?

A. White blood cell count  JL446
B. Renal function  JL447
C. Platelet count  JL448
D. Estrogen receptor status  JL449

Audience Response Question



Palbociclib (cont)
 Warnings

– Neutropenia may occur (check CBC prior to therapy and every
2 weeks for first 2 cycles)

– Infections
– Embryofetal toxicity

 Toxicities: Most common adverse reactions (incidence ≥ 10%) 
were neutropenia, leukopenia, fatigue, anemia, upper respiratory 
infection, nausea, stomatitis, alopecia, diarrhea, 
thrombocytopenia, decreased appetite, vomiting, asthenia, 
peripheral neuropathy, and epistaxis

CBC = complete blood cell count
Pfizer 2015. Ibrance (palbociclib) package insert.



Palbociclib (cont)
 Drug-drug interactions

– Avoid concurrent use with strong CYP3A inhibitors. May require
dose decrease (to 75 mg)

– Avoid concurrent use with strong and moderate CYP3A inducers
– The dose of sensitive CYP3A4 substrates may need to be reduced 

when given concurrently with palbociclib

Pfizer 2015. Ibrance (palbociclib) package insert.



Palbociclib: PALOMA-1/TRIO-18
PALOMA-1/TRIO-18
 Phase II, randomized, open-label trial
 Two arms (2:1 randomization)

– Palbociclib 125 mg daily (3 wk on/1 wk off) + letrozole 2.5 mg daily 
or

– Letrozole 2.5 mg daily 

Finn RS, et al. Lancet Oncol. 2015;16:25-35.  



Palbociclib: PALOMA-1/TRIO-18 (cont)
Efficacy results: Investigator assessment of PFS in intent-to-treat 
population

Progression-free survival
Palbociclib + letrozole

(n = 84)
Letrozole 
(n = 81)

Number of PFS events (%) 41 (48.8%) 59 (72.8%)

Hazard ratio (95% CI) 0.488 (0.319–0.748)

Median PFS (95% CI) 20.2 mo (13.8–27.5 mo) 10.2 mo (5.7–12.6 mo)

Finn RS, et al. Lancet Oncol. 2015;16:25-35.  



Event
Palbociclib + letrozole (%)

(n = 83)
Letrozole (%) 

(n = 77)
Neutropenia 74* 5
Leukopenia 43 3
Anemia 35 6
Stomatitis 25 7
Nausea 25 13
Diarrhea 21 10
Alopecia 22 3
Hot flashes 21 12
Arthralgia 23 16
Fatigue 40 23

Palbociclib: PALOMA-1/TRIO-18 (cont)

*54% grade 3/4

Finn RS, et al. Lancet Oncol. 2015;16:25-35.  



CDK4 and Cyclin D Drives Progression
Through the Cell Cycle

Dickson MA. Clin Cancer Res. 2014;20:3379-3383.

 Phosphorylates Rb
and drives progression 
through the cell cycle 

 Activated by p16 loss, 
CDK4 amplification, 
cyclin D overexpression, 
or Rb loss in many 
cancers

 Also activated by 
upstream signal 
transduction

 ER receptor 

 EGFR receptor

 MAPK pathway

Presenter
Presentation Notes
CDK4 and cyclin D form a complex that phosphorylates Rb and drives progression through the cell cycle. The pathway is activated in many cancers through p16 loss, CDK4 amplification, cyclin D overexpression, or Rb loss. Three selective CDK4 inhibitors currently in clinical development inhibit the pathway and show promising antitumor activity.



Lanreotide
December 16, 2014 



Lanreotide
 Mechanism: Analog of natural somatostatin
 Indication: Retreatment of patients with unresectable, well-

or moderately differentiated, locally advanced or metastatic 
gastroenteropancreatic neuroendocrine tumors (GEP-NETs) 

 Dose: 120 mg administered every 4 weeks by deep 
subcutaneous injection 
– No renal or hepatic dose adjustments for GEP-NETs noted

Ipsen 2014. Somatuline Depot Injection (lanreotide) package insert.



Lanreotide (cont)
 Warnings

– Gallstones 
– Hypo- and/or hyperglycemia may occur; glucose monitoring is recommended 

and antidiabetic treatment adjusted accordingly
– Decrease in heart rate 

 Adverse effects: Most common adverse reactions (> 10%) are
abdominal pain, musculoskeletal pain, vomiting, headache, injection-site 
reaction, hyperglycemia, hypertension, cholelithiasis

 Drug-drug interactions
– Antidiabetic medication
– May decrease the bioavailability of cyclosporine

 Drugs affecting heart rate: Can lower heart rate; use with caution
with other drugs that lower heart rate

Ipsen 2014. Somatuline Depot Inection (lanreotide) package insert.



Progression-Free Survival 
(Intention-to-Treat Population)

Caplin ME, et al. N Engl J Med. 2014;371:224-233.

 Progression-free 
survival at 24 mo
was 65% with 
lanreotide and
33% with placebo

 Tumors were grade 
1 or 2 (Ki-67 < 10%)

Presenter
Presentation Notes
Figure 1 Progression-free Survival (Intention-to-Treat Population). Shown are estimates of progression-free survival among patients who received lanreotide at a dose of 120 mg and patients who received placebo. Kaplan–Meier curves were compared with the use of a stratified log-rank test, with stratification according to the presence or absence of tumor progression at baseline and the receipt or nonreceipt of previous therapy. The hazard ratio was derived from a Cox proportional-hazards model with terms for study treatment, the presence or absence of tumor progression at baseline, and the receipt or nonreceipt of previous therapy.



Baseline Demographic and Disease Characteristics
(Intention-to-Treat Population)

Caplin ME, et al. N Engl J Med. 2014;371:224-233.

Presenter
Presentation Notes
Table 1 Baseline Demographic and Disease Characteristics of the Patients (Intention-to-Treat Population).



Targeting Critical Signaling Pathways in NETs

Dong M, et al. Clin Cancer Res. 2012;18:1830-1836.

Blocks sst2 
and sst5, 
effectively 
reducing the 
release of 
bioactive 
peptides and 
neuroamines

Presenter
Presentation Notes
Targeting critical signaling pathways in NETs. Recent data from pivotal phase III studies have shown the importance of somatostatin, mTOR, and angiogenic pathways in NETs. RER, rough endoplasmic reticulum.



Lanreotide: Medical Management 
 Managing hormone excess 
 Somatostatin analogs (SSAs): Octreotide (PROMID trial)

30 mg IM injection every 28 days or lantreotide (CLARINET trial) 
120 mg once in 28 days, targets somatostatin receptors that are 
overexpressed on most pNETs (except insulinomas)

 SSAs also seem to have cytostatic effects that can stabilize 
metastatic disease without tumor regression in most cases 

 The effect of these agents is most pronounced in tumors
with a low proliferative index, as they have a higher burden of 
somatostatin receptors

Ipsen 2014. Somatuline Depot Injection (lanreotide) package insert.



Olaparib
(AZD-2281)
December 19, 2014 



Olaparib
 Indication(s): Monotherapy in patients with deleterious

or suspected deleterious germline BRCA mutated (as detected
by an FDA-approved test) advanced ovarian cancer who have 
been treated with three or more prior lines of chemotherapy

 NCCN: Recurrent ovarian targeted therapy (category 2A)
 Cost: $12,000/month
 How supplied: 50-mg capsules

AstraZeneca 2014. Lynparza (olaparib) package insert;
NCCN Clinical Practice Guidelines in Oncology. Ovarian cancer. V3.2014.

Presenter
Presentation Notes
This indication is approved under accelerated approval based on ORR and duration of response.  Continued approval for this indication may be contingent upon verification of clinical benefit in subsequent trialsThe FDA concurrently approved a companion diagnostic, BRACAnalysis CDx, for the qualitative detection and classification of variants in the BRCA1 and BRCA2 genes



Olaparib: Mechanism of Action

AstraZeneca 2014. Lynparza (olaparib) package insert; OncLive. 31 July 2012.
http://www.onclive.com/publications/Oncology-live/2012/July-2012/The-PARP-Inhibitors-Down-But-Not-Out

Presenter
Presentation Notes
It belongs to a new class of constructed monoclonal antibodies, bi-specific T-cell engagers (BiTEs), that exert action selectively and direct the human immune system to act against tumor cells. Blinatumomab specifically targets the CD19 antigen present on B cells.Blinatumomab is a recombinant, single-chain monoclonal antibody that possesses antigen-recognition sites for CD3 and CD19. The CD3 complex consists of T cell surface glycoproteins, while CD19 is a tumor-associated antigen. The combination of these recognition sites into one therapy is thought to promote cytotoxic T lymphocyte and helper T lymphocyte activity against CD19-expressing B-lymphocytes. - See more at: http://www.onclive.com/web-exclusives/FDA-Approves-Blinatumomab-for-Acute-Lymphoblastic-Leukemia#sthash.dNoAjGMx.dpuf��The drug acts as a connector between a protein called CD19, which is found on the surface of most B-cell lymphoblasts, and CD3, a protein on T-cell lymphocytes.



Olaparib (cont)
Multicenter, single-arm, phase II study 

Olaparib 400 mg bid
(n = 137)

Kaufman B. J Clin Oncol. 2015;33:244-250; AstraZeneca 2014. Lynparza (olaparib) package insert.

Endpoint
Outcome
(n = 137)

ORR 34% (26, 42)
PFS 7 mo
PFS at 6 mo 54.6%
Median OS 16.6 mo
OS at 12 mo 64.4%
Duration of response 7.9 mo (5.6, 9.6)

Advanced ovarian cancer with 
deleterious or suspected deleterious 
germline BRCA-mutated advanced 
• > 3 prior lines of chemotherapy    

Presenter
Presentation Notes
June 2014- rejected as maintenance ---olaparib was reviewed by the FDA’s Oncologic Drugs Advisory Committee for potential use as maintenance therapy. The committee advised the agency in a vote of 11 to 2 that the data did not support olaparib’s accelerated approval for this use. After the meeting, the company submitted additional information supporting olaparib’s use for a different indication: in patients with germline BRCA mutation–associated ovarian cancer who have received three or more chemotThe complete response rate was 2%, according to the FDA's review of the data. In a larger cohort of patients with ovarian cancer (n = 178) reported in the Journal of Clinical Oncology,1 the median progression-free survival was 7 months and 54.6% of patients were free of progression at 6 months. The median overall survival was 16.6 months, with 64.4% of patients alive at 12 months. - See more at: http://www.onclive.com/web-exclusives/FDA-Approves-Olaparib-for-Advanced-Ovarian-Cancer#sthash.vxjxEAe0.dpufherapy treatments.



 Dose: 400 mg twice daily until progressive disease or
unacceptable toxicity

 Dose adjustments
– Renal impairment (moderate/severe): Not recommended
– Hepatic impairment: Not recommended with serum bilirubin > 1.5 × ULN

 Pharmacokinetics 
– CYP3A4 strong/moderate inhibitors: Avoid 

 If unavoidable strong inhibitor: Reduce the dose to 150 mg twice daily
 If unavoidable moderate inhibitor: Reduce the dose to 200 mg twice daily

– CYP3A4 strong/moderate inducers: Avoid; if cannot avoid, be aware
of potential for decreased efficacy

– Avoid grapefruit and Seville oranges

Olaparib (cont)

AstraZeneca 2014. Lynparza (olaparib) package insert.

Presenter
Presentation Notes




Olaparib: Adverse Reactions
Adverse reactions  > 20% of 
patients with gBRCA-mutated 
advanced ovarian cancer (%)

Olaparib
(n = 53)

Placebo 
(n = 43)

Any Grade Grade 3-4 Any Grade Grade 3-4
Anemia 25 4 7 2
Nausea 75 2 37 0
Vomiting 32 4 9 0
Dyspepsia 25 0 14 0
Upper respiratory infection 43 0 16 0
Arthralgia 32 4 21 0
Rash 25 0 14 0
Decreased hemoglobin 85 8 58 2

Decreased ANC 32 8 23 0
Increased creatinine 26 0 5 0

AstraZeneca 2014. Lynparza (olaparib) package insert.

ANC = absolute neutrophil count.

Presenter
Presentation Notes
Myelodysplastic syndrome/Acute Myeloid Leukemia (MDS/AML) have been confirmed in 2% of patients enrolled in both a single arm monotherapy trial (6 out of 298) and a randomized placebo controlled trial (3 out of 136). �Overall, MDS/AML were reported in <1% of patients (22 out of 2,618) treated with LYNPARZA. The majority of MDS/AML cases were fatal (17 out of 22) and the duration of therapy in patients who developed secondary MDS/AML varied from <6 months to >2 years



Olaparib: Tips
• Weakness, weight loss
• Fever
• Signs or symptoms of infection
• Blood in urine or stool or bleeding/bruising

more easily
• Shortness of breath

Counseling

• Monitor CBC at baseline and monthly thereafter: 
For prolonged hematologic toxicities, interrupt and 
monitor counts weekly until recovery

• Signs/symptoms of pneumonitis 

Monitoring

AstraZeneca 2014. Lynparza (olaparib) package insert.



Nivolumab
(ONO-4538/BMS-936558 or MDX1106)
December 22, 2014, and March 4, 2015 



Nivolumab
 Indication(s) 

– Unresectable or metastatic melanoma and disease progression following 
ipilimumab and, if BRAF V600 mutation–positive, a BRAF inhibitor

– Metastatic squamous non–small cell lung cancer with progression
on or after platinum-based chemotherapy

 NCCN
– Melanoma: preferred regimens (category 2A)
– Non–small cell lung cancer: subsequent therapy (category 1)

 Cost: $12,500/mo or $150,000/yr
– Bristol-Myers Squibb Access Support

Bristol-Myers Squibb 2015. Opdivo (nivolumab) package insert; NCCN Clinical Practice Guidelines in Oncology. Melanoma. 
V2.2015; NCCN Clinical Practice Guidelines in Oncology. Non-Small Cell Lung Cancer. V7.2015;
BioSpace. December 23, 2014. http://www.biospace.com/News/fda-grants-accelerated-approval-for-bristol-myers/359117.

Presenter
Presentation Notes
LUNG: Checkmate 17: Metastatic squamous NSCLC (n=272)  -> PD s/p platinum based chemo. 9.2 months6 months   (0.00025, HR 0.59)NCCN- while indicated for disease progression after ipilimumab – there is NCCN consensus that this has higher response rates and less toxicity compared to ipilimumab and should be included as first line treatment option Current 1st line NCCN:Ipi (cat 1)Dabrafenib + trametinib (cat 1)Nivo/pembroClinical trialYour eligible, enrolled patients pay the first $25 of their co-pay per infusionBMS will cover the remaining amount (up to $25,000 per year per product)



Anti–PD-1: Mechanism of Action

Drake CG, et al. Nat Rev Clin Oncol. 2014;11:24-37.

Presenter
Presentation Notes
IgG4 monoclonal antibody that inhibits the PD-1 immune checkpoint proteinT-cells fight infections/cancer/viruses etc.Cancer cells essentially put on a disguise to prevent elimination known as PDL1.PDL1 then binds to PD1 on t-cells therefore deactivating the tcellBy binding to pd1, nivo prevents pdl1 from communicating and restores t cell activity to respond and kill the cancer cellsThis approach to immunotherapy is exemplified by antibodies directed against CTLA-4 (ipilimumab, tremilimumab), which block the immunosupression mediated by the interaction between B7 family members (on antigen-presenting cells) and CTLA-4 (on CD8+ and CD4+ T cells). A second major checkpoint, mediated by the interaction between PD-1 on T cells and its ligand PD-L1 on either antigen-presenting cells or tumour cells, has been the subject of several recent clinical trials, and has shown evidence of efficacy in both non-small-cell lung cancer and renal cell carcinoma



Nivolumab: CheckMate-037
Multicenter, open-label phase III, randomized

Exclusion Criteria
 Autoimmune disease/concurrent immunosuppression/ocular melanoma, history of grade IV ipilimumab adverse 

reactions (except endocrinopathies)/grade 3 ipilimumab adverse reactions not resolved or inadequately controlled 
within 12 weeks of initial events

Co-primary Endpoints
 Overall response rate in first 120 patients with ≥ 6 months of follow-up
 Overall survival to ICC

Unresectable
or metastatic 

melanoma
(n = 405) 

R
2:1

Nivolumab 3 mg/kg IV q2wk (n = 272)

Investigators’ choice chemotherapy, ICC (n = 133)
● Dacarbazine 1,000 mg/m2 IV q3wk OR
● Carboplatin (AUC 6) IV + paclitaxel 175 mg/m2 IV q3wk

Weber JS, et al. Lancet Oncol. 2015;16:375-384; Bristol-Myers Squibb 2015. Opdivo (nivolumab) package insert.

Presenter
Presentation Notes
Efficacy was evaluated in a single-arm, non-comparative, planned interim analysis of the first 120 patients who received OPDIVO in Trial 1 and in whom the minimum duration of follow up was 6 months. http://web.oncoletter.ch/files/cto_layout/Kongressdateien/ESMO2014/LBA3PR.pdfStratified by:PD-L1 expression: positive vs negative/indeterminate (positive >/= 5% tumor cell surface staining cutoff by IHC) BRAF wild-type vs V600 mutantBest overallresponse to prior CTLA4 txThe major efficacy outcome measures in this population were confirmed objective response rate (ORR) as measured by blinded independent central review using Response Evaluation Criteria in Solid Tumors (RECIST1.1) and duration of response.Treated until PD or unacceptable toxicityPts in nivo may be treated beyond initial PD if determined to be tolerating study drug and experiencing clinical benefit



Nivolumab: CheckMate-037 (cont)
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M1c disease
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BRAF V600 mutation positive

No prior anti-CTLA-4 benefit

Interim Baseline Characteristics
(n = 405)

Weber JS, et al. Lancet Oncol. 2015;16:375-384; Bristol-Myers Squibb 2015. Opdivo (nivolumab) package insert.

Presenter
Presentation Notes
Nivo in dark green (listed percentages) with ICC in light gree14% H?o brain mets vs 20%LDH 35% vs 51%



Results from interim analysis, 120 patients
 Overall survival 12.3 mo vs. 8 mo ICC*
 ORR 31.7% nivolumab (n = 120)

– 4 CR + 34 PR, 28 stable, 42 PD, 12 unknown
– 36/38 ongoing responses (95%)

 ORR 10.6% chemotherapy (n = 60)
– 0 CR + 5 PR, 16 stable, 15 PD, 11 unknown

Nivolumab: CheckMate-037 (cont)

* Interim analysis and had not met power for proper analysis

Treatment
Median time to

response  (range), mo
Median duration of response 

(range), mo
Nivolumab 2.1 (1.6, 7.4) NR (1.4+, 10+)

Chemotherapy 3.5 (2.1, 6.1) 3.6 (1.3+, 3.5)

Weber JS, et al. Lancet Oncol. 2015;16:375-384; Bristol-Myers Squibb 2015. Opdivo (nivolumab) package insert.

Presenter
Presentation Notes
Objective response rate95% of responses were ongoing ESMO 2014Among the 120 patients treated with OPDIVO, the median age was 58 years (range:25-88), 65% of patients were male, 98% were white, and the ECOG PS was 0 (58%)or 1 (42%). Disease characteristics were M1c disease (76%), BRAF V600 mutationpositive (22%), elevated LDH (56%), history of brain metastases (18%), and two ormore prior systemic therapies for metastatic disease (68%).At least 6 months F/U



Nivolumab: CheckMate-017 (cont)
Multicenter, open-label phase III, randomized

Exclusion Criteria
Autoimmune disease /concurrent immunosuppression, CNS metastases (eligible if treated and returned 
to baseline), carcinomatous meningitis, treatment with PD-L1 or PD-L2 inhibitor, CTLA-4 inhibitor,
anti-CD137, interstitial lung disease, prior docetaxel
Primary Objective: Overall survival 
Secondary Objectives: Overall response rate (ORR), progression-free survival (PFS), efficacy
by PD-L1 expression (PD-L1 testing not required for enrollment), quality of life, and safety

Unresectable
or metastatic 
squamous cell 
non–small cell 

carcinoma (n = 272) 

R
1:1

Nivolumab 3 mg/kg IV q2wk (n = 135) 
until PD

Docetaxel 75 mg/m2 q3wk (n = 137)
until PD 

Spigel DR, et al. J Clin Oncol. 2015;33 (suppl; abstract 8009); Bristol-Myers Squibb 2015. Opdivo (nivolumab) package insert.

Presenter
Presentation Notes
LUNG: Checkmate 17: Metastatic squamous NSCLC (n=272)  -> PD s/p platinum based chemo. 9.2 months6 months   (0.00025, HR 0.59)



Nivolumab: CheckMate-017 Results

Treatment Nivolumab Docetaxel

mOS, mo (95% CI) 9.2 (7.3, 13.3) 6 (5.1, 7.3)

1-year OS, (95% CI) 42 (34, 50) 24 (17, 31)

Median duration of 
response Not reached 8.4 (1.4+, 15.2+)

mPFS, mo (95% CI) 3.5 (2.1, 4.9) 2.8 (2.1, 3.5)

1-yr PFS, % (95% CI) 21 (14, 28) 6 (3, 12)

Spigel DR, et al. J Clin Oncol. 2015; 33(suppl; abstr 8009); Bristol-Myers Squibb 2015. Opdivo (nivolumab) package insert.

Presenter
Presentation Notes
83% of the population evaluated for PDL 1 expression. PD-L1 expression was not prognostic or predictive of any of the efficacy endpoints.Grade 3–4 drug-related AEs occurred in 7% (9/131) of NIVO and 55% (71/129) of DOC pts. No deaths were related to NIVO vs 3 DOC-related deaths. ConclusionsPDL-1 expressionNivolumab (n)Docetaxel (n)OS HR (95% CI)≥ 1%63560.69 (0.45, 1.05)< 1%54520.58 (0.37, 0.92)≥ 5%42390.53 (0.31, 0.89)< 5%75690.70 (0.47, 1.02)≥ 10%36330.50 (0.28, 0.89)< 10%81750.70 (0.48, 1.01)



 Dosing: 3 mg/kg IV over 60 minutes every 2 weeks
 Premedications: none
 Dose adjustments

– Renal: No adjustment for mild-to-severe impairment
– Hepatic: Not studied in moderate-to-severe impairment
– Hold for moderate or severe immune-mediated adverse events

and permanently discontinue for life-threatening*
 Pharmacokinetics: t1/2 = 26.7 days, steady state = 12 weeks
 How supplied: 40-mg and 100-mg single-use vial (SUV)

Nivolumab: Dosing Details

* See prescribing information for details. 
Bristol-Myers Squibb 2015. Opdivo (nivolumab) package insert.
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Presentation Notes




Nivolumab: Safety in Melanoma
Immune-mediated adverse reactions

Nivolumab (n = 268) ICC (n = 102)
Any grade Grade 3/4 Any grade Grade 3/4

Total % of patients with events 68 9 79 31
Fatigue 25 1 34 4
Anemia 5 1 23 5
Neutropenia 0 0 19 14
Decreased appetite 5 0 16 0
Nausea 9 0 37 2
Vomiting 3 < 1 20 2
Constipation 2 0 14 1
Diarrhea 11 < 1 15 2
Pruritus 16 0 2 0
Arthralgia 5 0 12 1

Weber JS, et al. Lancet Oncol. 2015;16:375-384; Bristol-Myers Squibb 2015. Opdivo (nivolumab) package insert.

Presenter
Presentation Notes
Discontinuations due to drug-related adverse events of any grade occurred in 2% (nivo) and 8% (ICC) of treated patients, respectively            ANY/Grade 3-4SKIN= 29%/<1%GI= 12%/1%Endo= 8/0Hepatic= 5/1Pulmonary= 2/0HSR= 2/<1Renal= 2/<1



A 46-year-old male presents today for cycle 4 pembrolizumab
He is complaining of diarrhea (7 stools above baseline) and 
headaches. Which of the following interventions is most appropriate?

A. Dose reduce pembrolizumab to 1 mg/kg  JL450
B. Hold pembrolizumab JL451
C. Permanently discontinue pembrolizumab, obtain a CT

to rule out brain mets, and educate on OTC loperamide JL452
D. Hold pembrolizumab, obtain a CT scan with pituitary cuts, and 

initiate steroids  JL453

Audience Response Question



Pembrolizumab
(MK-3475)
September 4, 2014



 Indication: Unresectable or metastatic melanoma and disease 
progression following ipilimumab and, if BRAF V600–mutation 
positive, a BRAF inhibitor

 Mechanism of action: Human programmed cell death protein 1 
(PD-1)–blocking antibody

 NCCN: Preferred regimens (category 2A)
 Cost: $12,500/mo or $150,000/yr

– Merck Access Program

Pembrolizumab

Merck 2015. Keytruda (pembrolizumab) package insert; NCCN Clinical Practice Guidelines in Oncology. Melanoma. V2.2015; 
Wall Street Journal. October 9, 2014. http://online.wsj.com/articles/fda-approves-mercks-cancer-drug-1409856320.

Presenter
Presentation Notes
Merck copay<700 % FPL = $25k>700 % FPL = 10k



Pembrolizumab: Keynote-001
Multicenter, open-label randomized phase Ib

Exclusion criteria
 Autoimmune disease/concurrent immunosuppression/severe

immune-mediated adverse reactions with ipilimumab
Primary endpoint: Overall response rate

Robert C, et al. Lancet. 2014;384:1109-1117; Merck 2015. Keytruda (pembrolizumab) package insert.

Unresectable or metastatic 
melanoma (age > 18) 
• PD within 24 wk after 
ipilimumab 
• If BRAF V600 mutation (+) 
prior tx w/BRAF inhibitor 

Pembrolizumab 2 mg/kg IV 
q3wk until PD or toxicity (n = 89)

Pembrolizumab 10 mg/kg IV 
q3wk until PD or toxicity (n = 84)

Presenter
Presentation Notes
Among the 173 patients, the median age was 61 years (64 percent were under age 65). Forty percent were female; 97 percent were white; and 66 percent and 34 percent had ECOG performance status 0 and 1, respectively. Seventeen percent were BRAF V600 mutation positive, 39 percent had elevatedlactate dehydrogenase, and 82 percent had advanced metastases (M1c).  Furthermore, 9 percent had brain metastases, and 73 percent had had two or more prior therapies for advanced or metastatic disease.



Pembrolizumab: Keynote-001 (cont)

Primary endpoint: ORR = 24% (95% CI: 15, 34) 
– 1 complete response, 20 partial responses
– Median duration of exposure, 6.2 months 
– Median 9 doses (1–23 months)

Baseline characteristics from cohort from trial 1 (n = 89)
Median age
Age > 65

59 yr (18–88)
33%

Male 53%
M1c disease 84%
Elevated LDH 44%
Brain metastases 8%
≥ 2 prior systemic therapies 70%

Robert C, et al. Lancet. 2014;384:1109-1117; Merck 2015. Keytruda (pembrolizumab) package insert.

Presenter
Presentation Notes
21 patients with an objective response---3 (14%) had progression of disease 2.8, 2.9, and 8.2 months after initial response. ---18 patients (86%) had ongoing responses with durations ranging from 1.4+ to 8.5+ months, which included 8 patients with ongoing responses of 6 months or longer. ---One additional patient developed two new asymptomatic lesions at the first tumor assessment concurrent with a 75% decrease in overall tumor burden; Secondary endpointsResponse duration, PFS, OS- no difference51% of patients were exposed to KEYTRUDA > 6 months and 21% > than 1 year. Secondary Endpoint: Response duration: not reached with median follow up of 8 months in either treatment arm (all pts had at least 6 months of follow up)  88% of responses were ongoing!Progression free survival (median): 22 weeks vs. 14 weeks (HR=0.84; 95% CI, 0.57-1.23)PFS (at 24 weeks via Kaplan-Meier estimates): 45% vs. 37%OS (at 1 yr via Kaplan-Meier estimate): 58% vs. 63% (Hazard ratio (HR)=1.09; 95% CI, 0.68-1.75)



Pembrolizumab (cont)
 Dosing: 2 mg/kg IV over 30 minutes every 3 weeks
 Premedications: None
 Dose adjustments

– Renal: No adjustment for mild-severe impairment
– Hepatic: Not studied in moderate-to-severe impairment
– Hold for moderate or severe immune-mediated adverse events

and permanently discontinue for life-threatening events*
 Pharmacokinetics: t1/2 = 26 days, steady state = 18 wk
 How supplied: 50 mg (powder) and 100 mg/4 mL (liquid)

Robert C, et al. Lancet. 2014;384:1109-1117; Merck 2015. Keytruda (pembrolizumab) package insert.

*See prescribing information for details.

Presenter
Presentation Notes
Resume once irae = grade 0-1Drug interactions= noneCoilitis/hypo-hyperthyroidism- hold moderate or severe Penumonitis/hypophysitis/nephritis - permanently d/c for severe or life threatening



Pembrolizumab: Safety
The most common adverse reactions (≥ 20%): Fatigue (47%), cough 
(30%), nausea (30%), pruritus (30%), rash (29%), decreased appetite 
(26%), constipation (21%),  arthralgia (20%), and diarrhea (20%)

Immune-mediated adverse 
reactions (n = 411)

Median 
onset

All grades
n (%)

Hepatitis 22 days 2 (0.5)
Hypo/hyperthyroidism 1.5 mo 5 (1.2)
Hypophysitis 1.7 mo 2 (0.5)
Pneumonitis 5 mo 12 (2.9)
Colitis 6.5 mo 4 (1)
Nephritis 11.6 mo 3 (0.7)

Merck 2015. Keytruda (pembrolizumab) package insert.

Presenter
Presentation Notes
Very few Grade 3 and 0 Grade 4 for common adverse reactions6 % (n=89) stopped treatment due to adverse events



Anti–PD-1 Inhibitor: Tips
• Diarrhea
• Shortness of breath, chest pain, cough
• Weight gain/loss, muscle aches, abdominal pain
• Headaches, weakness, vision changes
• Decreased urine output

Counseling

• Liver function tests, serum creatinine, thyroid 
function

• Signs/symptoms of immune-mediated adverse 
reaction (pneumonitis, colitis, etc)

Monitoring

• Corticosteroid until improvement to grade 1 or less 
and then taper over 1 monthTreatment



New Agents in Hematology
 Blinatumomab
 Panobinostat

"Drugs." Hematology/Oncology (Cancer) Approvals & Safety Notifications. US Food and Drug Administration. 
http://www.fda.gov/Drugs/InformationOnDrugs/ApprovedDrugs/ucm279174.htm.



Blinatumomab
(MT103/AMG103)
December 3, 2014



Blinatumomab
 Indication(s): Philadelphia chromosome–negative relapsed

or refractory B-cell precursor acute lymphoblastic leukemia (ALL)
 NCCN: Relapsed refractory Ph-negative ALL (category 2A)
 Cost: $178,000 

NCCN Clinical Practice Guidelines in Oncology. ALL. V2.2014; Amgen 2014. Blincyto (blinatumomab) package insert.

WARNING: CYTOKINE RELEASE SYNDROME
and NEUROLOGIC TOXICITIES

Presenter
Presentation Notes
This indication is approved under accelerated approval. Continued approval for this indication may be contingent upon verification of clinical benefit in subsequent trialshttp://www.accessdata.fda.gov/drugsatfda_docs/label/2014/125557lbl.pdfhttp://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/OncologicDrugsAdvisoryCommittee/UCM330210.pdf



Blinatumomab: Mechanism of Action

Amgen 2014. Blincyto (blinatumomab) package insert.

Presenter
Presentation Notes
It belongs to a new class of constructed monoclonal antibodies, bi-specific T-cell engagers (BiTEs), that exert action selectively and direct the human immune system to act against tumor cells. Blinatumomab specifically targets the CD19 antigen present on B cells.Blinatumomab is a recombinant, single-chain monoclonal antibody that possesses antigen-recognition sites for CD3 and CD19. The CD3 complex consists of T cell surface glycoproteins, while CD19 is a tumor-associated antigen. The combination of these recognition sites into one therapy is thought to promote cytotoxic T lymphocyte and helper T lymphocyte activity against CD19-expressing B-lymphocytes. - See more at: http://www.onclive.com/web-exclusives/FDA-Approves-Blinatumomab-for-Acute-Lymphoblastic-Leukemia#sthash.dNoAjGMx.dpuf��The drug acts as a connector between a protein called CD19, which is found on the surface of most B-cell lymphoblasts, and CD3, a protein on T-cell lymphocytes.



Blinatumomab: MT103-211
Open-label, multicenter, single-arm phase II study

≥ 45 kg, in Cycle 1: CIVI
Days 1–7 dose: 9 μg/day 
Days 8–28 dose: 28 μg/day 
Subsequent cycles: 28 μg/day 
Days 1–28
(n = 185)

Topp MS, et al. J Clin Oncol. 2014;32 (suppl; abstract 7005); Amgen 2014. Blincyto (blinatumomab) package insert.

Endpoint Outcome
95% Confidence 

interval Onset
CR 32% 26, 40 Cycle 2 
CRh 9.2% 5, 14

Ph(-) relapsed or refractory 
B-precursor ALL
• Relapsed w/1st remission

(≤ 12 months)
• Relapsed in first salvage or relapsed
• Refractory after salvage within

12 months of allo BMTx and ≥ 10% 
blasts

CRh = complete remission with partial hematologic recovery.

Presenter
Presentation Notes
median 6.7 months; range, 0.46 - 16.5 months)(relapsed with first remission duration of ≤ 12 months in first salvage or relapsed or refractory after first salvage therapy or relapsed within 12 months of allogeneic hematopoietic stem cell transplantation [HSCT], and had ≥ 10% blasts in bone marrow). 



Blinatumomab: Dosing Details
 Dosing: A single cycle of treatment consists of 4 weeks of continuous

IV infusion followed by a 2-week treatment-free interval
– If ≥ 45 kg, in cycle 1, administer blinatumomab at:

 Days 1–7: 9 μg/day 
 Days 8–28: 28 μg/day 

– For subsequent cycles, administer at 28 μg/day on days 1–28
 Premedications 

– Dexamethasone 20 mg IV 1 hour prior to the first dose of each cycle (such
as cycle 1 day 8) or when restarting after an interruption of 4 or more hours

 How supplied: 35-μg single-use vial along with an IV solution stabilizer 
(10 mL)

Amgen 2014. Blincyto (blinatumomab) package insert.

Presenter
Presentation Notes
Dose Adjustments:Renal: Hepatic:HoldPharmacokinetics: elimination t1/2  terminal phase=1.25hr, maintaining effective Css is required for achieving pharmacological effectHow Supplied:



Blinatumomab: Safety
 The most common adverse reactions (≥ 20%) in relapsed/refractory 

ALL treated with blinatumomab (n = 212) were:
– Pyrexia (62%), headache (36%), peripheral edema (25%), febrile 

neutropenia (25%), nausea (25%), hypokalemia (23%), rash (21%), 
tremor (20%), and constipation (20%) 

– A neurologic toxicity occurred in approximately 50% of patients and 
was a frequent reason for interruption of therapy.

Amgen 2014. Blincyto (blinatumomab) package insert.

Presenter
Presentation Notes
Activation of the immune system results in release of inflammatory cytokines. Cytokine release syndrome, including life-threatening or fatal events, was reported in 11% of the patientsSafety was evaluated in 212 patients with R/R ALL treated with blinatumomab. The most common adverse reactions (greater than or equal to 20%) were pyrexia (62%), headache (36%), peripheral edema (25%), febrile neutropenia (25%), nausea (25%), hypokalemia (23%), rash (21%), tremor (20%), and constipation (20%). A neurological toxicity occurred in approximately 50% of patients and was a frequent reason for interruption of therapy.



Blinatumomab: Tips
• Watch for yellowing of skin/eyes,

dark urine
• Keep the area around IV catheter clean

to prevent infections
• Do not change pump settings

Counseling

• Signs/symptoms of infection
• Cytokine release syndrome
• Neurologic toxicities
• Tumor lysis syndrome
• Liver function tests
• Drug interactions

Monitoring

Amgen 2014. Blincyto (blinatumomab) package insert.

Presenter
Presentation Notes
CRS: Serious adverse events that may be associated with CRS included pyrexia, headache, nausea, asthenia,hypotension, increased alanine aminotransferase, increased aspartate aminotransferase, and increased totalbilirubin; these events infrequently led to BLINCYTO discontinuation. Life-threatening or fatal CRS wasinfrequently reported in patients receiving BLINCYTO. In some cases, disseminated intravascularcoagulation (DIC), capillary leak syndrome (CLS), and hemophagocytic lymphohistiocytosis/macrophageactivation syndrome (HLH/MAS) have been reported in the setting of CRS. Neuro: encephalopathy, convulsions, speech disorders, disturbances in consciousness, confusion and disorientation, and coordination andbalance disorders. 



Panobinostat
(LBH-589)
February 23, 2015



Panobinostat
 Indication(s): In combination with bortezomib and dexamethasone,

is indicated for the treatment of patients with multiple myeloma who
have received at least two prior regimens, including bortezomib and
an immunomodulatory agent 

 NCCN: Preferred regimens (category 1)
 Cost: $7,000 per 3-week cycle
 How supplied: 10-, 15-, and 20-mg blister packs containing 6 capsules

Novartis 2015. Farydak (panobinostat) package insert;
NCCN Clinical Practice Guidelines in Oncology. Multiple Myeloma. V4.2015

Severe diarrhea occurred in 25% of patients. Monitor for symptoms, institute
antidiarrheal treatment, interrupt panobinostat, and then reduce dose or discontinue. 

Severe and fatal cardiac ischemic events, severe arrhythmia, and ECG changes
have occurred. Arrhythmia may be exacerbated by electrolyte abnormalities. 

Presenter
Presentation Notes
This indication is approved under accelerated approval. Continued approval for this indication may be contingent upon verification of clinical benefit in subsequent trialsObtain ECG and electrolytes at baseline and periodically during treatment as clinically indicated. 



Panobinostat: Mechanism of Action

Hideshima T, et al. Mol Cancer Ther. 2011;10:2034-2042; Novartis 2015. Farydak (panobinostat) package insert.

Presenter
Presentation Notes
http://mct.aacrjournals.org/content/10/11/2034.full.pdf



Panobinostat: Subgroup Interim Results (n = 193)
Randomized, international, two-arm, placebo-controlled

Endpoint

Panobinostat-
bortezomib-

dexamethasone
Placebo-bortezomib-

dexamethasone Hazard ratio

PFS, mo 10.6 5.8 HR 0.52
(95% CI: 0.36, 0.76)

ORR 58.5%
(95% CI: 47.9, 68.6) 

41.4% 
(95% CI: 31.6, 51.8) 

San-Miguel JF, et al. Lancet Oncol. 2014;15:1195-1206; Novartis 2015. Farydak (panobinostat) package insert.

Relapsed multiple myeloma 
who have received at least
2 prior regimens:
• including bortezomib and
• immunomodulatory agent

Panobinostat, bortezomib, 
dexamethasone

(n = 387) 

Placebo, bortezomib, 
dexamethasone 

(n = 381)

Presenter
Presentation Notes
The ECOG performance status was 0 to 1 in 93% of patients. 48% of patients received 2 or 3 prior lines of therapy More than half (57%) of the patients had prior stem cell transplantation. The approval of FARYDAK was based upon the efficacy and safety in a prespecified subgroup analysis of 193 patients who had received prior treatment with both bortezomib and an immunomodulatory agent and a median of 2 prior therapies as the benefit:risk appeared to be greater in this more heavily pretreated population than in the overall trial population. At the time of interim analysis, overall survival was not statistically different between arms. Overall survival data are not yet mature, although at the time of this analysis, median overall survival was 33·64 months (95% CI 31·34–not estimable) for the panobinostat group and 30·39 months (26·87–not estimable) for the placebo group (HR 0·87, 95% CI 0·69–1·10; p=0·26). Complete response 	8 (8.5%) 	             2 (2.0%) 	Near complete response 	13 (13.8%)      7 (7.1%) 	Partial response 	34 (36.2%) 	             32 (32.3%) 	



 Treatment phase 1: Cycles 1–8, 3-week cycles (total time 24 wk)
– Panobinostat 20 mg orally once daily 3 times a week for 2 weeks

per 3-week cycle
– Bortezomib 1.3 mg/m2 IV twice weekly for 2 weeks per 3-week cycle
– Dexamethasone 20 mg orally per day of bortezomib and the day after

each dose
 Dose adjustments

– Renal impairment (moderate/severe): No adjustment
– Hepatic impairment: 15 mg (bilirubin 1x ULN), 10 mg (bilirubin 1.5–3x ULN)

Panobinostat: Dosing Details

Novartis 2015. Farydak (panobinostat) package insert.

ULN = upper limit of normal.

Presenter
Presentation Notes
Prior to initiation and periodically during treatment, perform pregnancy testing, assess CBC, evaluate ECG, and correct any electrolyte abnormalities (including potassium and magnesium). Do not initiate therapy if the baseline platelet count is less than 100 x 10(9)/L or if the baseline absolute neutrophil count is less than 1.5 x 10(9)/L. Do not initiate if the QTc is more than 450 msec or if there are clinically significant baseline ST-segment or T-wave abnormalities. During clinical trials, ECG was evaluated prior to each of the first 8 cycles; and electrolytes were evaluated prior to the start of each cycle, on day 11 of cycles 1 to 8, and at the start of each of cycles 9 to 16 [1].Treatment Phase 2: Cycles 9-16, 3 week cycles (Total time 24 additional weeks):Patients achieving clinical benefit (defined as a response category of ‘No Change’, PR, MR, nCR, or CR) without unresolved severe or medically significant toxicity may be considered for another 8 cycles of therapy at modified dosing.Panobinostat 20 mg orally once daily 3 times a week for 2 weeks per 3 week cycleBortezomib 1.3mg/m2 intravenously once weekly for 2 weeks per 3 week cycleDexamethasone 20 mg orally per day of bortezomib and the day after each dose



Panobinostat: Dosing Details (cont)
 Pharmacokinetics 

– CYP3A4 strong/moderate inhibitors: Avoid 
 If unavoidably strong: Reduce the starting dose 10 mg 

– CYP3A4 strong/moderate inducers: Avoid
– CYP2D6 substrates: Avoid or monitor for toxicity
– Avoid drugs that prolong QTc interval
– Avoid star fruit, pomegranate, pomegranate juice, grapefruit juice, 

and grapefruit

Novartis 2015. Farydak (panobinostat) package insert.

Presenter
Presentation Notes
AUC 70% reduced exposure with 3A4 inducer



Panobinostat: Safety
 The most common adverse reactions (> 20%) on the

panobinostat-containing arm were:
– Diarrhea, fatigue, nausea, peripheral edema, decreased appetite, pyrexia,

and vomiting. Serious adverse reactions included pneumonia, diarrhea, 
thrombocytopenia, fatigue, and sepsis.

– There was an increased incidence in deaths not due to progressive disease
(7% vs. 3.2%) on the panobinostat-containing arm.

 The most common hematologic abnormalities included:
– Thrombocytopenia and neutropenia

 The most common chemistry abnormalities were:
– Hypophosphatemia and hypokalemia. ECG changes, including new T-wave 

changes and ST-segment depressions, occurred in 64% vs. 42% in controls. 
Arrhythmia occurred in 12% vs. 5% in controls. 

Novartis 2015. Farydak (panobinostat) package insert.

Presenter
Presentation Notes
Safety was evaluated in 758 patients with relapsed multiple myeloma who were treated with panobinostat-bortezomib-dexamethasone or placebo-bortezomib-dexamethasone. The most common adverse reactions (>20%) on the panobinostat-containing arm were diarrhea, fatigue, nausea, peripheral edema, decreased appetite, pyrexia, and vomiting. Serious adverse reactions included pneumonia, diarrhea, thrombocytopenia, fatigue, and sepsis. There was an increased incidence in deaths not due to progressive disease (7% vs. 3.2%) on the panobinostat-containing arm.The most common hematologic abnormalities included thrombocytopenia and neutropenia; the most common chemistry abnormalities were hypophosphatemia and hypokalemia. ECG changes, including new T-wave changes and ST-segment depressions, occurred in 64% of patients in the panobinostat-containing arm and 42% in the control arm. Arrhythmias occurred more frequently in patients receiving panobinostat compared to the control arm (12% vs. 5%).



Panobinostat: Tips
• Diarrhea, vomiting, dehydration
• Bleeding or infection
• Symptoms of arrhythmia, angina, 

myocardial infarction 
• Electrolytes
• Drug interactions

Counseling

• ECG at baseline and periodically
• Electrolytes
• Liver function tests
• Drug interactions
• Diarrhea
• Hemogram (thrombocytopenia, 

neutropenia, anemia)
• Infection

Monitoring

Novartis 2015. Farydak (panobinostat) package insert.

Presenter
Presentation Notes
CRS: Serious adverse events that may be associated with CRS included pyrexia, headache, nausea, asthenia,hypotension, increased alanine aminotransferase, increased aspartate aminotransferase, and increased totalbilirubin; these events infrequently led to BLINCYTO discontinuation. Life-threatening or fatal CRS wasinfrequently reported in patients receiving BLINCYTO. In some cases, disseminated intravascularcoagulation (DIC), capillary leak syndrome (CLS), and hemophagocytic lymphohistiocytosis/macrophageactivation syndrome (HLH/MAS) have been reported in the setting of CRS. Neuro: encephalopathy, convulsions, speech disorders, disturbances in consciousness, confusion and disorientation, and coordination andbalance disorders. 



New in Supportive Care
 Pegfilgrastim on-body injector

– Approved in January 2015
– Apply same day as chemotherapy and it delivers dose 27 hours

after being placed
– Patient must remain 4 inches away from electronic devices

 Filgrastim-sndz
– First FDA-approved biosimilar March 6, 2015!

"Drugs." Hematology/Oncology (Cancer) Approvals & Safety Notifications. US Food and Drug Administration, August 24, 2015; 
Amgen 2014. Neulasta (pegfilgrastim) package insert; Sandoz 2014. Zarxio (filgrastim-sndz) package insert.

Presenter
Presentation Notes
Not MRI safe Ct/xray etcWater proof up to 8 ft x 1 hourNot for direct sun light exposureNot hottubKeep at least 4 inches away from cellphones, microwaves, etc. 



Posttest Question #1
Pembrolizumab was approved in September 2014 for 
treatment of unresectable metastatic melanoma. Which of the 
following adverse effects is a potential immune-mediated side 
effect that is related to this particular drug, which may require 
management with high-dose systemic corticosteroids followed 
by a taper dose should it occur?

A. Hyperthyroidism  JL454
B. Reversible posterior leukoencephalopathy JL455
C. Thrombocytopenia  JL456
D. Dysrhythmia  JL457



Posttest Question #2
Olaparib was initially approved for use in patients 
diagnosed with which of the following malignancies?

A. Advanced breast cancer  JL459
B. ALK-positive NSCLC  JL460
C. BRCA1 and BRCA2 advanced ovarian cancer  JL461
D. Non-Hodgkin lymphoma  JL462
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