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The purpose of VA PBM Services drug monographs is to provide a comprehensive drug review for making formulary decisions. These documents will be updated when new clinical data warrant additional formulary discussion. Documents will be placed in the Archive section when the information is deemed to be no longer current.
Executive Summary:  

· Lapatinib is an inhibitor of intracellular tyrosine kinase domains of Epidermal Growth Factor Receptor (EGFR [ErbB1]) and of Human Epidermal Receptor Type 2 (HER2 [ErbB2]) receptor, which inhibits tumor growth.
· It is one of two HER2-directed therapies that are available in the treatment of breast cancer.  Trastuzumab, a humanized monoclonal antibody, has an established role in HER2-positive metastatic breast cancer.  Lapatinib has not been directly compared to trastuzumab in the first-line setting.  

· The evidence to support the FDA indication in HER2-positive advanced or metastatic breast cancer in patients who have received prior therapy that included an anthracycline, a taxane and trastuzumab is available as Phase III data which shows an improvement in TTP (8.4 vs. 4.4 months; p<0.001) when lapatinib is used in combination with capecitabine compared to capecitabine alone.  The median PFS, a secondary endpoint, was also statistically greater in the combination arm.  A difference in median overall survival was not observed between groups.

· The evidence to support the FDA indication in postmenopausal women with HER-2 positive, HR+ metastatic breast cancer shows that the combination of lapatinib + letrozole improves the primary outcome of median PFS compared to letrozole + placebo.  The median PFS was 8.2 vs. 3 months (HR=0.71; 95% CI 0.53-0.96; p=0.19) in the lapatinib + letrozole vs. letrozole + placebo arms, respectively.  No improvement in PFS was noted among HER-2 negative tumors.  
· Use of lapatinib has resulted in decreases in left ventricular ejection fraction. Patients should be evaluated for left ventricular systolic dysfunction prior to initiation of lapatinib.

· Lapatinib has been associated with hepatotoxicity and has a boxed warning concerning this risk. 
· Lapatinib has been associated with interstitial lung disease and pneumonitis and should be discontinued if patients experience severe pulmonary symptoms.

· The most common adverse effects occurring in patients receiving lapatinib in combination with capecitabine in ≥10% of patients included diarrhea (65%), palmar-plantar erythrodysesthesia (53%), nausea (44%), rash (28%), vomiting (26%), mucosal inflammation (15%), stomatitis (14%), pain in extremity (12%), dyspnea(12%), back pain (11%), dyspepsia (11%), dry skin (10%), and insomnia (10%). The most common grade 3 and 4 adverse reactions included diarrhea (14%) and hand-foot syndrome (12%).

· The most common adverse effects occurring in patients receiving lapatinib in combination with letrozole in ≥10% of patients included diarrhea (64%), rash (44%), nausea (31%), fatigue (20%), vomiting (17%), headache (14%), dry skin (13%), alopecia (13%), pruritis (12%), asthenia (12%), nail disorder (11%), anorexia (11%), and epistaxis (11%).  The most common grade 3 adverse reaction was diarrhea (9%).
· Regardless of indication, diarrhea can be severe.  Proactive management is recommended to prevent dehydration.  
· Lapatinib has multiple drug interactions as it inhibits CYP3A4, CYP2C8, and p-glycoprotein and may require dose reductions of concomitantly used drugs with a narrow therapeutic window.  In addition, it is significantly metabolized by CYP3A4, and concomitant administration of strong inhibitors or inducers of CYP3A4 will alter lapatinib concentrations significantly. 
Introduction

The purposes of this monograph are to (1) evaluate the available evidence of safety, tolerability, efficacy, cost, and other pharmaceutical issues that would be relevant to evaluating lapatinib for possible addition to the VA National Formulary; (2) define its role in therapy; and (3) identify parameters for its rational use in the VA.

Pharmacology/Pharmacokinetics1
Mechanism of Action

Lapatinib is a 4-anilinoquinazoline kinase inhibitor of the intracellular tyrosine kinase domains of both Epidermal Growth Factor Receptor (EGFR [ErbB1]) and of Human Epidermal Receptor Type 2 (HER2 [ErbB2]) receptors. Lapatinib inhibits ErbB-driven tumor cell growth in vitro and in various animal models.
Absorption

Absorption of lapatinib is incomplete and variable with serum drug concentrations appearing after 0.25 hours (range 0-1.5 hours). Peak plasma concentrations (Cmax) of lapatinib are achieved in approximately 4 hours after administration. Daily dosing of lapatinib results in steady state concentrations within 6-7 days.

At the dose of 1250 mg daily, steady state Cmax values (mean; 95% confidence interval) were 2.43 mcg/mL (1.57-3.77 mcg/mL) and AUC were 36.2 mcg-hr/mL (23.4-56 mcg-hr/mL). Divided daily dosing of lapatinib resulted in approximately 2-fold higher exposure at steady state (AUC) compared to the same total dose administered daily.


Absorption of lapatinib is increased when administered with food. Lapatinib AUC values were approximately 3- and 4-fold higher (Cmax approximately 2.5-3-fold higher) when administered with a low fat (5% fat-500 calories or with a high fat (50% fat – 1000 calories) meal, respectively.

Distribution

Lapatinib is highly bound to albumin and alpha-1 acid glycoprotein (>99%). In vitro studies indicate that lapatinib is a substrate for the transporters breast cancer resistance protein (BCRP, ABCG2) and p-glycoprotein (p-gp, ABCB1). Lapatinib has also been shown to inhibit p-gp, BCRP, and the hepatic uptake transporter OATP 1B1, in vitro at clinically relevant concentrations.

Metabolism

Lapatinib undergoes extensive metabolism via CYP3A4 and CYP3A5, with minor contributions from CYP2C19 and CYP2C8 to a variety of oxidated metabolites, none of which accounts for more than 14% of the dose recovered in the feces or 10% of lapatinib concentration in plasma.
Elimination

At clinical doses, the terminal phase half-life following a single dose was 14.2 hours; accumulation with repeated dosing indicates a steady-state half-life of 24 hours. Elimination of lapatinib is predominantly via CYP-mediated metabolism with negligible (<2%) renal excretion. Recovery of parent lapatinib in feces accounts for a median of 27% (range 3-67%) of an oral dose. 

Studies examining the effects of age, gender, or race on the pharmacokinetics of lapatinib have not been performed.

FDA Approved Indication(s) and Off-label Uses1
FDA Approved Indications:

· In combination with capecitabine, lapatinib is used for the treatment of patients with advanced or metastatic breast cancer whose tumors overexpress HER2 and who have received prior therapy including an anthracycline, a taxane, and trastuzumab

· In combination with letrozole, lapatinib is used for the treatment of postmenopausal women with hormone receptor positive metastatic breast cancer that overexpresses HER2 receptor for whom hormonal therapy is indicated

This section is not intended to promote any off-label uses. Off-label use should be evidence-based. See VA PBM-MAP and Center for Medication Safety’s Guidance on “Off-label” Prescribing (available on the VA PBM Intranet site only).

Potential off-label indications include:
The treatment of Non-Small Cell Lung Cancer, prostate, esophageal and gastric cancer, in combination with cetuximab for the treatment of colorectal and head and neck cancers and as preoperative chemotherapy in early stage breast cancer.

Current VA National Formulary Alternatives

Treatment options for patients with overexpressed HER2 metastatic breast cancer, who have progressed on an anthracycline, taxane and trastuzumab include combination regimens of trastuzumab with other first-line cytotoxic agents (i.e. docetaxel, paclitaxel, vinorelbine, capecitabine), trastuzumab plus lapatinib or lapatinib plus capecitabine.  Trastuzumab, capecitabine and lapatinib are not on VA National Formulary, but the other cytotoxic agents listed are included.  

Treatment options for postmenopausal women with hormone-receptor positive metastatic breast cancer that overexpress HER2 include anastrazole, letrozole, exemestane and the combination of lapatinib plus letrozole.  There is data to suggest a benefit from the combination of trastuzumab and anastrazole, which may be an alternative.  Both anastrazole and letrozole are listed on the VA National Formulary.

Dosage and Administration1
HER2 Positive Metastatic Breast Cancer: The recommended dose of lapatinib is 1250 mg by mouth once daily on Days 1-21 continuously in combination with capecitabine 2000 mg/m2/day (given orally in 2 doses approximately 12 hours apart) on Days 1-14 in a repeating 21-day cycle. Lapatinib should be taken at least one hour prior to or one hour after a meal and doses should not be divided. Capecitabine should be taken with food or within 30 minutes of food. Treatment should continue until disease progression or unacceptable toxicity occurs.  Missed doses should not be made up.
Hormone Receptor Positive, HER2 Positive Metastatic Breast Cancer: The recommended dose of lapatinib is 1500 mg by mouth once daily in combination with letrozole 2.5 mg once daily. Lapatinib should be taken at least one hour prior to or one hour after a meal and doses should not be divided.

Dosage Modifications:

· Cardiac Events

· Discontinue lapatinib if decreased left ventricular ejection fraction (LVEF) is present (Grade 2 or greater by National Cancer Institute Common Terminology Criteria for Adverse Events OR below institution’s lower limit of normal)

· If after a minimum of 2 weeks, the LVEF returns to normal and the patient is asymptomatic lapatinib may be restarted at a reduced dose of 1000 mg/day in combination with capecitabine or at 1250 mg/day in combination with letrozole.  

· Hepatic Impairment

· Patients with severe hepatic impairment (Childs-Pugh Class C) should have their lapatinib dose reduced. For patients with HER2 positive breast cancer, the dose should be reduced to 750 mg/day, and for patients receiving lapatinib for hormone receptor positive, HER2 positive breast cancer, the dose should be reduced to 1000 mg/day. 

· Pharmacokinetic data predicts this dosing should produce an area under the curve similar to patients with normal hepatic function, but no clinical data exists with this dosing.
· Renal Impairment

· No specific recommendations exist for patients with renal impairment or those patients receiving hemodialysis

· Renal impairment is unlikely to affect the pharmacokinetics of lapatinib since less than 2% of an administered dose is eliminated by the kidneys.

· Concomitant Strong CYP3A4 Inhibitors

· Should be avoided in patients receiving lapatinib (including grapefruit)
· If patients must receive a strong CYP3A4 inhibitor, a dose reduction of lapatinib to 500 mg/day should be considered

· This dose adjustment is based on pharmacokinetic studies and no clinical data exists.
· If the strong CYP3A4 inhibitor is discontinued, a 1 week washout should be allowed before upward titration to indicated dose.
· Concomitant Strong CYP3A4 Inducers

· Should be avoided in patients receiving lapatinib

· If a patient must receive a strong CYP inducer, lapatinib should be titrated slowly from 1250 mg/day to 4500 mg/day for the HER2 positive metastatic breast cancer indication or from 1500 mg/day to 5500 mg/day for the hormone receptor positive, HER2 positive metastatic breast cancer indication if tolerated

· This dosing regimen is based solely on pharmacokinetic studies and no clinical data currently exists.

· If the strong CYP3A4 inducer is discontinued, the lapatinib dose should be reduced to the indicated dose.

· Other Toxicities

· Discontinuation or interruption of dosing with lapatinib may be considered when patients develop ≥Grade 2 NCI CTCAE toxicity and can be restarted at 1250 mg/day when the toxicity improves to Grade 1 or less. If the toxicity recurs, then lapatinib in combination with capecitabine should be restarted at a lower dose (1000 mg/day) and in combination with letrozole should be restarted at a lower dose of 1250 mg/day.
Efficacy
Efficacy Measures2-5
Efficacy measures typically utilized in metastatic breast cancer studies are as follows:
· Time to progression of disease (commonly defined as the time from randomization to disease progression or death due to breast cancer)
· Progression free survival (defined as time from randomization to disease progression or death from any cause)
· Overall survival

· Overall response rate

· Rate of clinical benefit (typically defined as a composite outcome of complete response, partial response, or stable disease for at least six months)

Summary of efficacy findings2-5
I. Evidence supporting indication in combination with capecitabine for the treatment of patients with advanced or metastatic breast cancer whose tumors overexpress HER2 and who have received prior therapy including an anthracycline, a taxane and trastuzumab

Geyer CE, Forster J, Lindquist D, Chan S, Romieu CG, et al. Lapatinib plus capecitabine for HER-2 positive advanced breast cancer. N Engl J Med. 2006; 355(26): 2733-43.

· The primary outcome of this trial, Time to Progression (TTP), was statistically greater in the lapatinib + capecitabine vs. capecitabine monotherapy arm (8.4 vs. 4.4 months; p<0.001).  The secondary outcome of median PFS was statistically greater in the combination arm (8.4 vs. 4.1 months, p<0.001).

· Most common AEs include diarrhea, hand-foot syndrome, nausea, vomiting, fatigue and rash.  The combination of lapatinib + capecitabine resulted in more grade 1 and 2 diarrhea than capecitabine alone.  Rates of grade 3 or 4 diarrhea were similar between the treatment arms.  Rates of hand-foot syndrome were comparable between treatment arms as well.
· No Patient-Related Outcomes (PRO) were evaluated.

Cameron D, Casey M, Oliva C, Newstat B, et al. Lapatinib plus capecitabine in women with HER-2 positive advanced breast cancer: final survival analysis of a phase III randomized trial. The Oncologist. 2010; 15: 924-34.

· These investigators updated a survival analysis of the data from the Geyer trial. 

· A statistically significant median overall survival time was not observed in this final survival analysis (HR 0.87; 95% CI 0.70-1.08; p=0.206).

· A Cox Regression Model for overall survival was performed to control for confounding variables, but still did not indicate a statistically significant result between patients receiving combination vs. monotherapy.
II. Evidence supporting use in combination with letrozole for the treatment of postmenopausal women with hormone receptor positive metastatic breast cancer that overexpressed the HER2 receptor for whom hormonal therapy is indicated

Johnston S, Pippen J, Pivot X, Lichinitser M, Sadghi S, et al. Lapatinib combined with letrozole versus letrozole and placebo as first-line therapy for postmenopausal hormone receptor positive metastatic breast cancer. J Clin Oncol. 2009; 27: 5538-46.

· Johnston and colleagues investigated the use of lapatinib plus letrozole for treatment of hormone receptor positive (HR+), postmenopausal metastatic breast cancer. 

· In the subset of patients with HER-2 positive, HR+ disease, median progression free survival was increased from 3.0 months in the patients receiving monotherapy compared to 8.2 months for patients receiving combination therapy (HR=0.71; 95% CI 0.53-0.96; p=0.019).
· In the Intent To Treat (ITT) population, the addition of lapatinib to letrozole therapy resulted in a modest difference of PFS between groups (11.9 months for combination therapy vs. 10.8 months in the monotherapy group; HR=0.86, 95% CI 0.76-0.98; p=0.026).  There was no statistical difference in ORR or Clinical Benefit Rate between the arms.  There was no improvement in PFS among the HER-2 negative tumors.

· Based on the improvement in median PFS, this trial provides support for the use of lapatinib in combination with letrozole for patients with HER-2 positive, HR+, postmenopausal metastatic breast cancer.

· Most common AEs were diarrhea, rash, nausea, arthralgia and fatigue.  There was a higher incidence of diarrhea and rash in the combination group.  The majority of toxicities were grade 1 or 2.  Sixty patients (10%) in the combination group experienced grade 3 or 4 diarrhea; 15% of these required drug discontinuation.
III. Phase III evidence supporting a potential off-label use

Blackwell KL, Burstein HJ, Storniolo AM, et al. Randomized study of lapatinib alone or in combination with trastuzumab in women with ErbB2-Positive, trastuzumab-refractory metastatic breast cancer. J Clin Oncol. 2010; 28: 1124-1130.

· This study examined the effect of lapatinib in combination with trastuzumab vs. monotherapy with lapatinib on trastuzumab-refractory metastatic breast cancer.

· The primary endpoint was PFS.  Patients in the combination therapy group had a longer progression free survival (12 weeks compared to 8.1 weeks; HR 0.73, 95% CI 0.57-0.93, p=0.008).

· This study demonstrates that lapatinib in combination with trastuzumab improves PFS compared to lapatinib alone in HER2+ patients with MBC, who have progressed on trastuzumab-based therapy.
· The most common AEs were diarrhea, rash, nausea and fatigue.  The incidence of grade 3 or 4 diarrhea was similar for both groups (7%).  An LVEF decrease of > 20% relative to baseline was reported in 8 patients in the combination arm and 3 patients in the monotherapy arm.  
For further details on the efficacy results of the clinical trials, refer to Appendix:  Clinical Trials (page 12).

Adverse Events (Safety Data)1
Deaths and Other Serious Adverse Events (Sentinel Events)

No data identified.
Common Adverse Events in HER2 Positive Metastatic Breast Cancer
Table 1: Adverse Reactions Occurring in ≥10% of Patients 

	
	Lapatinib 1250 mg/day + Capecitabine 2000 mg/m2/day (n=198)
	Capecitabine 2500 mg/m2/day

	Reactions
	All Grades
	Grade 3
	Grade 4
	All Grades
	Grade 3
	Grade 4

	
	%
	%
	%
	%
	%
	%

	Gastrointestinal Disorders

	Diarrhea
	65
	13
	1
	40
	10
	0

	Nausea
	44
	2
	0
	43
	2
	0

	Vomiting
	26
	2
	0
	21
	2
	0

	Stomatitis
	14
	0
	0
	11
	<1
	0

	Dyspepsia
	11
	<1
	0
	3
	0
	0

	Skin and Subcutaneous Tissue Disorders

	Palmar-plantar erythrodysesthesia
	53
	12
	0
	51
	14
	0

	Rash
	28
	2
	0
	14
	1
	0

	Dry skin
	10
	0
	0
	6
	0
	0

	General disorders and administrative site conditions

	Mucosal inflammation
	15
	0
	0
	12
	2
	0

	Musculoskeletal and connective tissue disorders

	Pain in extremity
	12
	1
	0
	7
	<1
	0

	Back pain
	11
	1
	0
	6
	<1
	0

	Respiratory, thoracic, and mediastinal disorders

	Dyspnea
	12
	3
	0
	8
	2
	0

	Psychiatric Disorders

	Insomnia
	10
	<1
	0
	6
	0
	0


Common Adverse Events in Hormone Receptor Positive Metastatic Breast Cancer

Table 2: Adverse Reactions Occurring in ≥10% of Patients
	
	Lapatinib 1500 mg/day + Letrozole 2.5 mg/day (N=654)
	Letrozole 2.5 mg/day (N=624)

	Reactions
	All Grades (%)
	Grade 3 (%)
	Grade 4 (%)
	All Grades
	Grade 3 (%)
	Grade 4 (%)

	Gastrointestinal Disorders

	Diarrhea
	64
	9
	<1
	20
	<1
	0

	Nausea
	31
	<1
	0
	21
	<1
	0

	Vomiting
	17
	1
	<1
	11
	<1
	<1

	Anorexia
	11
	<1
	0
	9
	<1
	0

	Skin and Subcutaneous Tissue Disorders

	Rash
	44
	1
	0
	13
	0
	0

	Dry skin
	13
	<1
	0
	4
	0
	0

	Alopecia
	13
	<1
	0
	7
	0
	0

	Pruritis
	12
	<1
	0
	9
	<1
	0

	Nail Disorder
	11
	<1
	0
	<1
	0
	0

	General Disorders and Administrative Site Conditions

	Fatigue
	20
	2
	0
	17
	<1
	0

	Asthenia
	12
	<1
	0
	11
	<1
	0

	Nervous System Disorders

	Headache
	14
	<1
	0
	13
	<1
	0

	Respiratory, thoracic, and mediastinal disorders

	Epistaxis
	11
	<1
	0
	2
	<1
	0


Precautions/Contraindications1
Precautions

· Decreased left ventricular ejection fraction
· Lapatinib has been reported to decrease LVEF. In clinical trials, the majority (>57%) of LVEF decreases occurred within the first 12 weeks of treatment, however the data regarding long-term effects are limited. LVEF should be assessed in all patients prior to initiation of treatment with lapatinib to assure patients have a baseline LVEF within normal limits.

· Hepatotoxicity

· AST or ALT >3 times the upper limit of normal and total bilirubin >2 times the upper limit of normal have been observed in clinical trials (<1% of patients) and post marketing experience. Hepatotoxicity may be severe and deaths have been reported though causality has not been determined. Hepatotoxicity may occur at any point in treatment. Liver function tests should be monitored at baseline and every 4-6 weeks of therapy, and as clinically indicated. If changes in liver function are severe, therapy with lapatinib should be discontinued and patients should not be rechallenged.
· Patients with severe hepatic impairment

· If lapatinib is to be administered to patients with severe pre-existing hepatic impairment, dose reduction should be considered. In patients who develop severe hepatotoxicity while on lapatinib therapy, lapatinib should be discontinued and patients should not be rechallenged.

· Diarrhea

· Diarrhea has been reported during treatment with lapatinib. Proactive management of diarrhea with anti-diarrheal agents is paramount in decreasing risk of dehydration. Severe cases of diarrhea may require supplementation of oral or intravenous fluids and/or electrolytes, and interruption or discontinuation of therapy with lapatinib.

· Interstitial lung disease

· As monotherapy and in combination with other chemotherapies, lapatinib has been associated with interstitial lung disease and pneumonitis. Patients should be monitored for pulmonary symptoms indicative of interstitial lung disease or pneumonitis. Lapatinib should be discontinued in patients who experience pulmonary symptoms indicative of interstitial lung disease/pneumonitis which are ≥Grade 3 (NCI CTCAE).

· QT prolongation

· Lapatinib should be administered with caution to patients who have or may develop prolongation of QTc, as QT prolongation was observed in an uncontrolled, open label dose escalation study of lapatinib. Patients at risk include those with hypokalemia or hypomagnesemia, with congenital long QT syndrome, patients taking anti-arrhythmic medications or other medicinal products that lead to QT prolongation, and cumulative high-dose anthracycline therapy. Electrolyte abnormalities that can lead to arrhythmias should be corrected prior to administration of lapatinib.

· Use in pregnancy

· Pregnancy Category D

· Based on animal studies, lapatinib is expected to result in adverse reproductive effects, including death. No adequate or well controlled studies have been conducted in pregnant women, and if a patient becomes pregnant while on this drug, the patient should be informed of the potential risk to the fetus.
· Lapatinib administered to rats during organogenesis and through lactation led to death of offspring within the first 4 days after birth.

· Women should be advised to not become pregnant while taking lapatinib.

Contraindications

· Lapatinib is contraindicated in patients with known severe hypersensitivity (i.e. anaphylaxis) to this product or any of its components.
Look-alike / Sound-alike (LA / SA) Error Risk Potential
As part of a JCAHO standard, LASA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LASA information from four data sources (Lexi-Comp, USP Online LASA Finder, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion:

LA/SA for generic name lapatinib: DASAtinib-LAPAtinib/SUNItinib-SORAfenib
LA/SA for trade name Tykerb:  Ticlid, Cytomel
Drug Interactions1
Drug-Drug Interactions

Lapatinib inhibits CYP3A4, CYP2C8, and p-glycoprotein (p-gp, ABCB2) in vitro at clinically relevant concentrations and is a weak inhibitor of CYP3A4 in vivo. Caution should be used and dose reduction of the concomitant substrate drug should be considered when dosing lapatinib concurrently with medications with narrow therapeutic windows that are substrates of CYP3A4, CYP2C8, or p-gp. Lapatinib did not significantly inhibit the following enzymes: CYP1A2, CYP2C9, CYP2C19, and CYP2D6 or UGT enzymes, though the clinical significance is unknown.
· Concomitant Substrates

· Midazolam

· CYP3A4 substrate

· Following co-administration of lapatinib and midazolam 24-hour systemic exposure (AUC) of orally administered midazolam increased 45%, while 24-hour AUC of intravenously administered midazolam increased 22%.

· Paclitaxel

· CYP2C8 and p-gp substrate

· In cancer patients receiving lapatinib and paclitaxel 24-hour systemic exposure (AUC) of paclitaxel was increased 23%; however this increase in paclitaxel exposure may have been underestimated from the in vivo evaluation due to study design limitations.

· Digoxin

· P-gp substrate

· Following co-administration of lapatinib and digoxin, systemic AUC of an oral digoxin dose increased approximately 2.8-fold. 

· Monitoring: serum digoxin concentrations should be monitored prior to initiation of lapatinib and throughout co-administration. 

· Dose Adjustments: if digoxin serum concentration is >1.2 ng/mL the digoxin dose should be reduced by half.

· Concomitant Strong CYP3A4 Inhibitors

· Lapatinib undergoes extensive metabolism by CYP3A4, and concomitant administration of strong inhibitors or inducers of CYP3A4 alter lapatinib concentrations significantly

· Should be avoided in patients receiving lapatinib

· If patients must receive a strong CYP3A4 inhibitor, a dose reduction of lapatinib to 500 mg/day should be considered

· This dose adjustment is based on pharmacokinetic studies and no clinical data exists.

· If the strong CYP3A4 inhibitor is discontinued, a 1 week washout should be allowed before upward titration to indicated dose.

· Concomitant Strong CYP3A4 Inducers

· Should be avoided in patients receiving lapatinib

· If a patient must receive a strong CYP inducer, lapatinib should be titrated slowly from 1250 mg/day to 4500 mg/day for the HER2 positive metastatic breast cancer indication or from 1500 mg/day to 5500 mg/day for the hormone receptor positive, HER2 positive metastatic breast cancer indication if tolerated

· This dosing regimen is based solely on pharmacokinetic studies and no clinical data currently exists.

· If the strong CYP3A4 inducer is discontinued, the lapatinib dose should be reduced to the indicated dose.

· Drugs that Inhibit Drug Transport Systems

· Lapatinib is a substrate of the efflux pump p-glycoprotein.

· If lapatinib is administered with drugs that inhibit p-gp, increased concentrations of lapatinib are likely, and caution should be exercised.

Drug-Lab Interactions

Table 3: Selected Laboratory Abnormalities

	
	Lapatinib 1250 mg/day + Capecitabine 2000 mg/m2/day
	Capecitabine 2500 mg/m2/day

	Parameters
	All Grades (%)
	Grade 3 (%)
	Grade 4 (%)
	All Grades (%)
	Grade 3 (%)
	Grade 4(%)

	Hematologic

	Hemoglobin
	56
	<1
	0
	53
	1
	0

	Platelets
	18
	<1
	0
	17
	<1
	<1

	Neutrophils
	22
	3
	<1
	31
	2
	1

	Hepatic

	Total bilirubin
	45
	4
	0
	30
	3
	0

	AST
	49
	2
	<1
	43
	2
	0

	ALT
	37
	2
	0
	33
	1
	0


Table 4: Selected Laboratory Abnormalities

	
	Lapatinib 1500 mg/day + Letrozole 2.5 mg/day
	Letrozole 2.5 mg/day

	Hepatic Parameters
	All Grades (%)
	Grade 3
	Grade 4
	All Grades (%)
	Grade 3
	Grade 4

	AST
	53
	6
	0
	36
	2
	<1

	ALT
	46
	5
	<1
	35
	1
	0

	Total Bilirubin
	22
	<1
	<1
	11
	1
	<1


Acquisition Costs

Refer to VA pricing sources for updated information.

Pharmacoeconomic Analysis

No published pharmacoeconomic analyses were identified.
Conclusions

Lapatinib is an inhibitor of intracellular tyrosine kinase domains of EGFR and HER2 receptors.  It is one of two HER2-directed therapies that are available in the treatment of breast cancer.  Trastuzumab, a humanized monoclonal antibody, has an established role in HER2-positive metastatic breast cancer.  Lapatinib has not been directly compared to trastuzumab in the first-line setting.  

Phase III data indicates an improvement in TTP (8.4 vs. 4.4 months; p<0.001) in HER2-positive advanced or metastatic breast cancer in patients who have received prior therapy that included an anthracycline, a taxane and trastuzumab when lapatinib is used in combination with capecitabine compared to capecitabine alone.  The median PFS, a secondary endpoint, was also statistically greater in the combination arm.  A difference in median overall survival was not observed between groups.

The evidence indicates that the combination of lapatinib + letrozole improves the primary outcome of median PFS in postmenopausal women with HER-2 positive, HR+ metastatic breast cancer compared to letrozole + placebo.  The median PFS was 8.2 vs. 3 months (HR=0.71; 95% CI 0.53-0.96; p=0.19) in the lapatinib + letrozole vs. letrozole + placebo arms, respectively.  No improvement in PFS was noted among HER-2 negative tumors.  
Lapatinib’s major side effects include gastrointestinal and dermatologic toxicities.  Diarrhea can be severe.  Proactive management is recommended to prevent dehydration.  A boxed warning highlights the risk of hepatotoxicity with lapatinib.

Lapatinib is available in an oral formulation which may benefit those patients who are unable to receive intravenous therapies.  
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Appendix:  Clinical Trials

A literature search was performed on PubMed/Medline (1966 to April 2012) using the search terms lapatinib and Tykerb©. The search was limited to studies performed in humans and published in English language. Reference lists of review articles and the manufacturer’s AMCP dossier were searched for relevant clinical trials. All randomized controlled trials published in peer-reviewed journals were included.

	Table 5: Geyer et al.
	

	Citation
	Geyer CE, Forster J, Lindquist D, Chan S, Romieu CG, et al. Lapatinib plus capecitabine for HER-2 positive advanced breast cancer. N Engl J Med. 2006;355(26):2733-43.

	Study Goals
	Geyer, et al2 published a Phase III trial demonstrating efficacy and safety of lapatinib when used in combination with capecitabine for treatment of HER-2 positive advanced or metastatic breast cancer. 

	Methods
	Study Design 

A phase 3, randomized, open label study was conducted comparing lapatinib plus capecitabine to capecitabine monotherapy in women with progressive, HER2-positive, locally advanced or metastatic breast cancer. Women were randomly assigned in a 1:1 ratio to receive lapatinib plus capecitabine or capecitabine alone. Randomization in permuted blocks of six women was performed within strata defined according to disease stage and the presence or absence of visceral disease. The combination regimen consisted of lapatinib 1250 mg by mouth daily, 1 hour prior to or after breakfast, on days 1-21 of a 21 day cycle, and capecitabine at a dose of 2000 mg per square meter of body surface area in two divided doses on days 1 through 14 of the 21 day cycle. Patients received capecitabine monotherapy at a dose of 2500 mg per square meter of body surface area in two divided doses on days 1-14 of a 21 day cycle. The primary end point was the time to progression, defined as the time from randomization to disease progression or death due to breast cancer. Secondary endpoints were progression free survival, defined as the time from randomization to disease progression or death due to any cause; overall survival; the overall response rate; the rate of clinical benefit, defined as complete response, partial response, or stable disease for at least 6 months; and safety.

Data Analysis

A total of 266 time to progression events were required to achieve statistical power of 90%, with a two sided, 5% type 1 error, to detect a 50% increase in the median time to progression (from an estimated 3 months in the group receiving capecitabine monotherapy to 4.5 months in the treatment group). An analysis of overall survival was to be performed after 457 deaths had occurred, giving a statistical power of 80% to detect a 30% increase in median survival (from 8 months in the monotherapy group to 10.4 months in the treatment group). To meet both of these requirements, an enrollment of 528 women was planned. The intention to treat population, including all women undergoing randomization, was used for efficacy analysis. Log-rank tests stratified according to the stage of disease and the presence or absence of visceral disease were used to analyze time to event endpoints, and Fisher’s exact tests were used for tumor response rates. To account for the risk of death that was not related to breast cancer, cumulative incidence curves were used to summarize the time to progression. Kaplan-Meier curves were used to summarize progression-free survival and overall survival. An independent data and safety monitoring group reviewed the safety and efficacy data, with a planned interim analysis of disease progression conducted after 133 independently assessed events. 

	Criteria
	Inclusion Criteria
· HER2-positive, locally advanced breast cancer (T4 primary tumor and stage IIIB or IIIC disease) or metastatic breast cancer that progressed after treatment with regimens that included an anthracycline, a taxane, and trastuzumab for at least 6 weeks

· Measurable disease according to the Response Evaluation Criteria in Solid Tumors (RECIST), with criteria modified to include lesions that were 15-19 mm in diameter as assessed by means of methods other than CT

· Eastern Cooperative Oncology Group (ECOG) performance status of 0-1

· Left ventricular ejection fraction (LVEF) within the institution’s normal range

· Life expectancy of at least 12 weeks

· Adequate renal, hepatic, and hematologic function

· Central nervous system (CNS) metastases eligible if clinically stable for >3 months after discontinuation of corticosteroid and anticonvulsant therapy

Exclusion Criteria

· Women previously treated with capecitabine (but 5-FU permitted)

· Preexisting heart disease

· Conditions affecting GI absorption


	Results
	Table 5: Baseline Characteristics of Geyer, et al.

Treatment Group

Control Group

Median Age

54 years

51 years

Hormone Receptor Positive

48%

47%

Metastatic Disease

96%

96%

Previous Therapy

Anthracyclines

97%

97%

Taxanes

98%

97%

Fluorouracil

51%

57%

Vinorelbine

44%

43%

Trastuzumab
96%

97%

A preplanned interim analysis of time to progression allowed early reporting of the results based on 114 disease-progression events (45 events in L + C vs. 69 events in C alone).

Table 6: Efficacy Results from Geyer, et al

NR = 324 

Lapatinib + Capecitabine

Capecitabine Monotherapy

HR, 95% CI, p-value

Outcome

N =163

N = 161

Median Time to progression of disease

8.4 months

4.4 months

0.49 (0.34-0.71; p<0.001)

Median Progression free survival

8.4 months

4.1 months

0.47 (0.33-0.67; p<0.001)

Overall response rate

22% (95% CI 16-29)

14% (95% CI 9-21)

P=0.09

Rate of clinical benefit

27%

18%

Not reported

Safety

Most common ADRs: diarrhea, hand-foot syndrome, nausea, vomiting, fatigue, and rash. Grade 4 diarrhea occurred in two women in the combination therapy group (1%). One case of each grade 4 fatigue, headache, and dizziness reported in the monotherapy group. Diarrhea, dyspepsia, and rash occurred more often in the group receiving combination therapy. 

Five women had a fatal adverse event: two in the combination therapy group and three in the monotherapy group. The death of one woman in the monotherapy group, who had diarrhea, vomiting, and small bowel obstruction, was determined to be related to drug toxicity.

Adverse events led to discontinuation of therapy in 22 women in the combination therapy group (13%) and in 18 women of the monotherapy group (12%).

Asymptomatic cardiac events occurred in 4 women in the combination therapy group and in one woman in the monotherapy group. All of these events in the combination therapy group were considered to be related to treatment. Prinzmetal’s angina developed in one of the four women. It resolved when the study treatment was permanently discontinued, but there was a subsequent drop in the LVEF. An asymptomatic cardiac event occurred in one of the four women after tumor progression, and in the remaining two women, treatment with lapatinib was resumed at a dose of 1000 mg daily without recurrence of cardiac event. The cardiac event in the monotherapy group was unrelated to treatment and did not resolve.

	Conclusions
	These results provide evidence in support of the use of lapatinib and capecitabine for women with progression of HER2 positive breast cancer after treatment with trastuzumab.


	Table 6: Cameron et al.
	

	Citation
	Cameron D, Casey M, Oliva C, Newstat B, et al. Lapatinib plus capecitabine in women with HER-2 positive advanced breast cancer: final survival analysis of a phase III randomized trial. The Oncologist. 2010;15:924-34.

	Study Goals
	Cameron, et al.3 published a final overall survival analysis of the data previously reported by Geyer et al. The study design, eligibility criteria, treatment plan, and statistical analysis can be seen from the previous study. This publication included updated survival analysis of all women (n=399) who underwent randomization.

	Methods
	Study Design 

A phase 3, randomized, open label study was conducted comparing lapatinib plus capecitabine to capecitabine monotherapy in women with progressive, HER2-positive, locally advanced or metastatic breast cancer. Women were randomly assigned in a 1:1 ratio to receive lapatinib plus capecitabine or capecitabine alone. Randomization in permuted blocks of six women was performed within strata defined according to disease stage and the presence or absence of visceral disease. The combination regimen consisted of lapatinib 1250 mg by mouth daily, 1 hour prior to or after breakfast, on days 1-21 of a 21 day cycle, and capecitabine at a dose of 2000 mg per square meter of body surface area in two divided doses on days 1 through 14 of the 21 day cycle. Patients received capecitabine monotherapy at a dose of 2500 mg per square meter of body surface area in two divided doses on days 1-14 of a 21 day cycle. The primary end point was the time to progression, defined as the time from randomization to disease progression or death due to breast cancer. Secondary endpoints were progression free survival, defined as the time from randomization to disease progression or death due to any cause; overall survival; the overall response rate; the rate of clinical benefit, defined as complete response, partial response, or stable disease for at least 6 months; and safety.

Data Analysis

A total of 266 time to progression events were required to achieve statistical power of 90%, with a two sided, 5% type 1 error, to detect a 50% increase in the median time to progression (from an estimated 3 months in the group receiving capecitabine monotherapy to 4.5 months in the treatment group). An analysis of overall survival was to be performed after 457 deaths had occurred, giving a statistical power of 80% to detect a 30% increase in median survival (from 8 months in the monotherapy group to 10.4 months in the treatment group). To meet both of these requirements, an enrollment of 528 women was planned. The intention to treat population, including all women undergoing randomization, was used for efficacy analysis. Log-rank tests stratified according to the stage of disease and the presence or absence of visceral disease were used to analyze time to event endpoints, and Fisher’s exact tests were used for tumor response rates. To account for the risk of death that was not related to breast cancer, cumulative incidence curves were used to summarize the time to progression. Kaplan-Meier curves were used to summarize progression-free survival and overall survival. An independent data and safety monitoring group reviewed the safety and efficacy data, with a planned interim analysis of disease progression conducted after 133 independently assessed events. 

	Criteria
	Inclusion Criteria
· HER2-positive, locally advanced breast cancer (T4 primary tumor and stage IIIB or IIIC disease) or metastatic breast cancer that progressed after treatment with regimens that included an anthracycline, a taxane, and trastuzumab for at least 6 weeks

· Measurable disease according to the Response Evaluation Criteria in Solid Tumors (RECIST), with criteria modified to include lesions that were 15-19 mm in diameter as assessed by means of methods other than CT

· Eastern Cooperative Oncology Group (ECOG) performance status of 0-1

· Left ventricular ejection fraction (LVEF) within the institution’s normal range

· Life expectancy of at least 12 weeks

· Adequate renal, hepatic, and hematologic function

· Central nervous system (CNS) metastases eligible if clinically stable for >3 months after discontinuation of corticosteroid and anticonvulsant therapy

Exclusion Criteria

· Women previously treated with capecitabine (but 5-FU permitted)

· Preexisting heart disease

· Conditions affecting GI absorption


	Results
	Table 8: Overall Survival Results from Cameron, et al.

Lapatinib + Capecitabine
Capecitabine alone
HR, 95% CI, p-value

Median Overall Survival
75.0 weeks

64.7 weeks

0.87 (0.70-1.08; p=0.206)

Table 9: Summary of Cox regression model for overall survival (n=408)
Covariate

Effect tested

HR (95% CI)

p-value

Treatment Group

Lapatinib + capecitabine vs. capecitabine

0.81 (0.65-1.00)

0.051

Metastatic Sites

<3 vs. ≥3

0.64 (0.51-0.79)

<0.001

ECOG performance status score

0 vs. ≥1

0.56 (0.45-0.70)

<0.001

Liver metastases

No vs. yes

0.52 (0.41-0.65)

<0.001

Table 10: Most frequently reported serious adverse events (>3 reports)

Adverse event (n)

Lapatinib + capecitabine (n=207)
Lapatinib + capecitabine crossover patients (n=36)

Capecitabine monotherapy (n=191)

Diarrhea

7

1

5

Dehydration

3

0

3

Vomiting

2

1

3

Dyspnea

3

0

1

Nausea

0

1

3

Safety

Most common ADRs: diarrhea, hand-foot syndrome, nausea, vomiting, fatigue, and rash. Grade 4 diarrhea occurred in two women in the combination therapy group (1%). One case of each grade 4 fatigue, headache, and dizziness reported in the monotherapy group. Diarrhea, dyspepsia, and rash occurred more often in the group receiving combination therapy. 

Five women had a fatal adverse event: two in the combination therapy group and three in the monotherapy group. The death of one woman in the monotherapy group, who had diarrhea, vomiting, and small bowel obstruction, was determined to be related to drug toxicity.

Adverse events led to discontinuation of therapy in 22 women in the combination therapy group (13%) and in 18 women of the monotherapy group (12%).

Asymptomatic cardiac events occurred in 4 women in the combination therapy group and in one woman in the monotherapy group. All of these events in the combination therapy group were considered to be related to treatment. Prinzmetal’s angina developed in one of the four women. It resolved when the study treatment was permanently discontinued, but there was a subsequent drop in the LVEF. An asymptomatic cardiac event occurred in one of the four women after tumor progression, and in the remaining two women, treatment with lapatinib was resumed at a dose of 1000 mg daily without recurrence of cardiac event. The cardiac event in the monotherapy group was unrelated to treatment and did not resolve.

	Conclusions
	A trend toward an overall survival benefit was seen in the treatment group, but no statistical significance was observed. 


	Table 6: Johnston et al.
	

	Citation
	Johnston S, Pippen J, Pivot X, Lichinitser M, Sadghi S, et al. Lapatinib combined with letrozole versus letrozole and placebo as first-line therapy for postmenopausal hormone receptor positive metastatic breast cancer. J Clin Oncol. 2009;27:5538-46.

	Study Goals
	Johnston, et al4 examined the use of lapatinib plus letrozole for treatment of HER-2 positive, hormone receptor positive metastatic breast cancer.

	Methods
	Study Design

This study was a Phase III, double blind, placebo controlled, parallel group, multicenter, randomized clinical trial. Patients were stratified by sites of disease (soft tissue/visceral or bone-only disease) and prior adjuvant anti-estrogen therapy (< 6 months since discontinuation or ≥ 6 months since discontinuation or no prior endocrine therapy). The combination regimen consisted of lapatinib 1500 mg and letrozole 2.5 mg orally daily; the control group consisted of matching placebo and letrozole 2.5 mg orally daily. The primary endpoint was investigator assessed progression free survival, defined as time from random assignment until the earliest date of disease progression or death as a result of any cause in the HER2-positive population. Secondary end points included overall response rate (ORR); clinical benefit rate (CBR), defined as complete response, partial response, or stable disease for ≥6 months; overall survival (OS); safety; and progression free survival for the intent to treat HR positive population.

Statistical Analysis
A total of 1280 HR positive patients were required to ensure that 218 patients with HER2 positive tumors were enrolled to obtain 173 events with 80% power to detect a hazard ratio of 0.645 (α=0.05). Additionally, 612 events were needed in the ITT population to provide 90% power to detect an HR of 0.769. To ensure that the overall type I α error rate was preserved, a closed hierarchical testing procedure was used, whereby progression free survival was initially tested in the HER2 positive population at an α-level of 0.05. Testing was performed in the ITT population at an α level of 0.05 only if statistical significance was achieved in the HER2 positive population. Progression free survival and overall survival were summarized using the Kaplan Meier method and compared between treatment arms using a stratified log-rank test, stratifying for site of disease and prior adjuvant anti-estrogen therapy. To further explore the impact of well-known pre-specified baseline prognostic factors on progression free survival and overall survival, a predefined stepwise Cox regression model was used. 

	Criteria
	Inclusion Criteria

· Histologically confirmed stage IIIB/IIIC or IV ER-positive and/or progesterone receptor (PgR) positive invasive breast cancer.
· ECOG performance status of 0-1

· Normal organ function

· LVEF within normal limits of institution

Exclusion Criteria

· Prior therapy for advanced or metastatic disease

· Extensive symptomatic visceral disease


	Results
	Table 12: Baseline Characteristics of Johnston, et al.

Treatment Group

Control Group

Intent to Treat Population

Median Age

62 years (31-94)
63 years (35-95)
HR Receptor Status

ERPR+

65%

64%

ER+PR-

14%

14%

Median Number of Metastatic Sites

2 (range 0-7)
2 (range 0-7)
HER2 Positive Population

Median Age

60 years (44-85)
59 years (45-87)
HR Receptor Status

ERPR+

67%

64%

ER+PR-

17%

19%

Median number of metastatic sites

2 (range 1-7)
2 (range 1-7)
Table 13: Efficacy Data for Johnston, et al.

HER-2 Positive Population (n=219)
Lapatinib 1500 mg po daily + letrozole 2.5 mg po daily

Placebo + letrozole 2.5 mg po daily
Outcome

N = 111

N = 108

Investigator assessed PFS
8.2 months

3.0 months

HR 0.71 (0.53-0.96; p=0.019)

Overall response rate

28%

15%

OR 0.4 (0.2-0.9; p=0.021)

Clinical benefit rate*

48%

29%

OR 0.4 (0.2-0.8; p=0.003)

Median OS
33.3 months

32.3 months

HR 0.74 (0.5-1.1; p=0.113)

*Complete response, partial response, or stable disease for ≥6 months

Table 14: Efficacy Data for Johnston, et al
ITT Hormone Receptor Positive Population (n=1286)
Lapatinib 1500 mg po daily + letrozole 2.5 mg po daily

Placebo + letrozole 2.5 mg po daily
Outcome

N = 642

N = 644

Investigator assessed PFS
11.9 months

10.8 months

HR 0.86 (0.76-0.98; p=0.026)

Overall response rate

33%

32%

0.726

Clinical benefit rate* 

58%

56%

0.761


	*Complete response, partial response, or stable disease for ≥6 months

Safety

Most common adverse effects included diarrhea, rash, nausea, arthralgia, and fatigue; higher incidence of diarrhea and rash in combination therapy group. Of the 10% of patients in the combination arm with grade 3 or 4 diarrhea, 15% required discontinuation. For the remainder, diarrhea was managed by dose reduction (19%), dose interruption (36%), or supportive intervention without treatment dose adjustments (31%). Treatment related LVEF decline and elevation of liver function tests were infrequent. Seven patients had symptomatic decline of LVEF; two patients were on letrozole-placebo and 5 patients were on combination therapy. One patient in the letrozole-placebo arm was thought to have drug induced liver injury (ALT/AST>3x upper limit of normal, total bilirubin ≥1.5x upper limit of normal, and alkaline phosphatase<2x upper limit of normal) compared with eight patients in the combination arm. Two of the eight women in the combination arm and the patient in the placebo arm required drug discontinuation which resulted in resolution of LFTs; the other six patients’ laboratory abnormalities resolved without drug discontinuation. A total of 16 fatalities (8 in each group) due to serious adverse events occurred. Only three events were deemed due to study drug: one due to hepatobiliary in the combination therapy arm and one due to cardiac problems in the placebo arm and another due to dyspnea in the placebo arm.

	

	Conclusions
	This trial confirmed that lapatinib in combination with letrozole significantly prolonged PFS compared to letrozole alone in women with known HER-2 positive, hormone receptor positive metastatic breast cancer. 




	Table 7: Blackwell et al.
	

	Citation
	Blackwell KL, Burstein HJ, Storniolo AM, et al. Randomized study of lapatinib alone or in combination with trastuzumab in women with ErbB2-Positive, trastuzumab-refractory metastatic breast cancer. J Clin Oncol. 2010;28:1124-1130.

	Study Goals
	Blackwell et al examined the effect of lapatinib vs. combination therapy with trastuzumab plus lapatinib on trastuzumab-refractory metastatic breast cancer.

	Methods
	Study Design

This study was a phase III, randomized, multicenter, open-label study designed to compare the efficacy and safety of lapatinib alone or lapatinib in combination with trastuzumab in patients with HER-2 positive metastatic breast cancer who had experienced progression on trastuzumab monotherapy. Patients were stratified based on hormone receptor and visceral disease status and randomly assigned in a 1:1 ratio to receive either oral lapatinib 1500 mg daily or oral lapatinib 1000 mg daily in combination with intravenous trastuzumab 2 mg/kg weekly (after initial  mg/kg loading dose). Efficacy assessments were performed every 4 weeks through week 16, and every 8 weeks thereafter. Patients with objective disease progression after receiving at least 4 weeks of study treatment with lapatinib monotherapy were permitted to cross over into the combination therapy arm. Patients discontinuing study therapy before disease progression were monitored for progression every 8 weeks until the start of another anticancer therapy or until lost to follow-up. Patients were observed for survival every 12 weeks.
Statistical Analysis
A total of 192 progression free survival (PFS) events were required to achieve 80% power (two-sided alpha of 0.05) to detect a 50% increase (Hazard Ratio=0.667) in median PFS (from an estimated 8 weeks in the monotherapy group to 12 weeks in the combination therapy group). The ITT population, comprising all randomly assigned patients, was used for efficacy analysis. PFS and overall survival were summarized using Kaplan-Meier curves and compared between treatment arms using log-rank tests stratified for hormone receptor and visceral disease status. Fisher’s exact tests were used for the difference in overall tumor response rate and clinical benefit response rate between treatment arms. Zelen’s test for homogeneity of the odds ratios across all strata was performed as a measure of validation. Cox regression models using stepwise selection was used to determine the effect of various baseline covariates on PFS and overall survival.

	Criteria
	· Inclusion Criteria

· Women ≥18 years old
· Histologically or cytologically confirmed breast cancer
· Metastatic disease that progressed on their most recent treatment regimen, which must have contained trastuzumab

· Tumors were required to have ErbB2 gene amplification
· Must have received either anthracycline and taxane based regimens in either the adjuvant or metastatic setting

· At least one measurable lesion by RECIST criteria or bone only disease

· ECOG performance status of ≤2

· Adequate hematologic, renal, and hepatic function

· Cardiac ejection fraction within the institution’s normal range


	Results
	Table 16: Baseline Characteristics of Blackwell, et al.

Lapatinib (n=148)
Lapatinib Plus Trastuzumab (n=148)
Intent to Treat Population

Median Age

51 years (29-78)
52 years (26-81)
ECOG Performance Status
0
69 (47%)
80 (54%)
1
73 (49%)
61 (41%)
2
6 (4%)
7 (5%)
Median # of prior chemotherapy regimens
4
5
≥ 6 prior regimens
41 (28%)
50 (34%)
Median # of prior trastuzumab regimens for MBC
3
3
HER-2 Positive
146
147
ERPR-

75 (51%)
75 (51%)
Visceral Disease
110 (74%)
105 (71%)
Table 17: Efficacy Data for Blackwell, et al
ITT Hormone Receptor Positive Population (n=296)

Lapatinib 

Lapatinib Plus Trastuzumab
HR, 95% CI, p-value

Outcome

n=148
n=148
Progression Free Survival
8.1 weeks
      12 weeks
0.73 (0.57-0.93 p=0.008)
Progression Free Survival at 6 months
13%
28%
0.71 (0.52-0.98; p=0.027)
Overall response rate
6.9%
10.3%
p=0.46
Clinical benefit response rate

12.4%

24.7%

p=0.01

Median overall survival 

39 weeks

51.6 weeks

0.75 (0.53-1.07; p=0.106)

Patients with better performance status, lower number of metastatic sites (<3 sites), and absence of liver metastases had better progression free survival and overall survival. After adjustments for these covariates, the treatment effect retained significance (HR=0.72; 95% CI 0.56-0.92; p=0.0095). When overall survival was corrected for covariates, a trend in improvement of survival was maintained (HR=0.71; 95% CI 0.50-1.01; p=0.0596). 
Safety

The incidence of most adverse effects was similar between treatment groups. Adverse events reported in at least 10% of the study population can be seen in Table 18. The incidence of grade 1 and 2 diarrhea was the only adverse event occurring in significantly more patients in the combination therapy group (p=0.03). Adverse events leading to permanent treatment discontinuation occurred in 17 patients (11%) in the combination therapy group compared to 9 patients (6%) in the monotherapy treatment group. Six patients had fatal serious adverse events. One patient in the combination arm with cardiac failure considered treatment related died as a result of probable but unconfirmed pulmonary embolism. Other deaths were not thought to be due to study treatment. Eight patients in the combination therapy group had at least one serious adverse event that presented with a decline in LVEF defined as serious, five of which were reported as an asymptomatic transient LVEF decrease. 

Table 18: Safety Data for Blackwell, et al

Adverse Event, All Grades

Lapatinib (n=146)

Lapatinib plus Trastuzumab (n=149)

Diarrhea

70 (48%)

90 (60%)

Rash

43 (29%)

33 (22%)

Nausea

41 (28%)

41 (28%)

Fatigue

28 (19%)
32 (21%)
Vomiting
26 (18%)
21 (14%)
Dyspnea
14 (10%)
18 (12%)
Anorexia

14 (10%)

17 (11%)

Cough

14 (10%)

8 (5%)

Dermatitis, acneiform

14 (10%)

8 (5%)

Headache

13 (9%)

15 (10%)



	Conclusions
	This study demonstrated that lapatinib in combination with trastuzumab improved PFS compared to lapatinib alone in patients who have progressed on prior trastuzumab-based therapy.  
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