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CLINICAL PHARMACOLOGY REVIEW
NDA Number 209089 and 209090 (related INDs - 126506 & 126507)

Submissions Date 03/31/2016

Submission Type 505(b)(2) – Partial Rx-to-OTC switch

Proposed Brand Name XYZAL® Allergy 24HR (NDA 209089)
Children’s XYZAL® Allergy 24HR (NDA 209090)

Generic Name
Levocetirizine Dihydrochloride Tablets (NDA 209089), 5 mg
Levocetirizine Dihydrochloride Oral Solution (NDA 209090), 
2.5 mg/5 mL 

Sponsor UCB Inc. 

Route of Administration Oral

Dosage Form Immediate release scored tablet: 5 mg (NDA 209089)
Solution: 2.5 mg/5 ml (NDA 209090)

Dosage Strength Tablet: 5 mg (NDA 209089)
Solution: 2.5 mg/5 ml (NDA 209090)

Proposed Dosing 
Regimen

Adults and children 12 years of age and older: 5 mg qd
Children 6 to 11 years of age: 2.5 mg qd
Children 2-5 years of age: 1.25 mg qd

Proposed Indication(s)

Temporarily relieves these symptoms due to hay fever or other 
respiratory allergies: 

• runny nose
• sneezing
• itchy, watery eyes
• itching of the nose or throat

Proposed Population(s)
Adults and children 12 years of age and older
Children 6 to 11 years of age
Children 2-5 years of age

OND Divisions Nonprescription Clinical Evaluation, and
Pulmonary, Allergy, and Rheumatology Products

OCP Division Clinical Pharmacology II

Reviewer Bhawana (Bavna) Saluja, Ph.D.

Team Leader Anshu Marathe, Ph.D.

Molecular Structure
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Office of Clinical Pharmacology Recommendation

Office of Clinical Pharmacology/Division of Clinical Pharmacology II, has reviewed NDA 209089 and 
209090 submitted by UCB, Inc., requesting partial prescription (Rx) to over-the-counter (OTC) switch of 
XYZAL® (levocetirizine dihydrochloride) tablet (NDAs 022064) and oral solution (NDA 022157),  and 
found the proposed drug product acceptable from a clinical pharmacology perspective.

FDA Regulatory History of XYZAL® Tablet (NDA 022064) & Oral Solution (NDA 022157)

• On May 25, 2007, XYZAL® (levocetirizine dihydrochloride) 5mg Tablet was first approved under 
NDA 022064 for the relief of symptoms associated with seasonal allergic rhinitis (SAR) and 
perennial allergic rhinitis (PAR), and for the treatment of the uncomplicated skin manifestations of 
chronic idiopathic urticarial (CIU) in adults and children 6 years of age or older. 

• On January 25, 2008, XYZAL® (levocetirizine dihydrochloride) 0.5mg/mL oral solution was first 
approved for the relief of symptoms associated with SAR and PAR, and treatment of 
uncomplicated skin manifestations of CIU for patients 6 years of age and older.

• On August 21, 2009, the pediatric supplemental NDA for XYZAL® (levocetirizine 
dihydrochloride) 0.5mg/mL oral solution was approved for the relief of symptoms associated with 
SAR in children 2 years of age and older, and for the relief of symptoms of PAR and treatment of 
uncomplicated skin manifestations of CIU for children 6 months of age and older.

Background of This Submission

XYZAL® (levocetirizine dihydrochloride) 5mg tablet and 2.5 mg/5 mL oral solution is currently available 
in the U.S. as a prescription treatment for SAR, PAR, and CIU. The current submission requests a change 
of status from prescription to nonprescription use of levocetirizine dihydrochloride tablets (5 mg) and oral 
solution (2.5 mg/5 mL) for the temporary relief of symptoms due to hay fever or other respiratory 
allergies (runny nose, sneezing, itchy, watery eyes and itching of the nose or throat).

There is no new human pharmacokinetics and bioavailability or clinical pharmacology studies submitted 
to support of this Rx-to-OTC switch application. A label comprehension study (CONCENTRICS 
PROTOCOL #15060) was submitted in support of this switch. 

General Pharmacokinetics Information of Levocetirizine Hydrochloride1

• Absorption: 
Levocetirizine is rapidly and extensively absorbed following oral administration. In adults, peak 
plasma concentrations are achieved 0.9 hour after administration of the oral tablet. The 
accumulation ratio following daily oral administration is 1.12 with steady state achieved after 2 
days. Peak concentrations are typically 270 ng/mL and 308 ng/mL following a single and a 
repeated 5 mg once daily dose, respectively. Food had no effect on the extent of exposure (AUC) 
of the levocetirizine tablet, but Tmax was delayed by about 1.25 hours and Cmax was decreased 
by about 36% after administration with a high fat meal; therefore, levocetirizine can be 
administered with or without food. A dose of 5 mg (10 mL) of XYZAL® oral solution is 
bioequivalent to a 5 mg dose of XYZAL® tablets. Following oral administration of a 5 mg dose of 

1 Prescribing information, NDA 022064 (revised 11/2016)
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XYZAL® oral solution to healthy adult subjects, the mean peak plasma concentrations were 
achieved approximately 0.5 hour post-dose.

• Distribution: The mean plasma protein binding of levocetirizine in vitro ranged from 91 to 92%, 
independent of concentration in the range of 90-5000 ng/mL, which includes the therapeutic 
plasma levels observed. Following oral dosing, the average apparent volume of distribution is 
approximately 0.4 L/kg, representative of distribution in total body water. 

• Metabolism: The extent of metabolism of levocetirizine in humans is less than 14% of the dose 
and therefore differences resulting from genetic polymorphism or concomitant intake of hepatic 
drug metabolizing enzyme inhibitors are expected to be negligible. Metabolic pathways include 
aromatic oxidation, N-and O-dealkylation, and taurine conjugation. Dealkylation pathways are 
primarily mediated by CYP 3A4 while aromatic oxidation involves multiple and/or unidentified 
CYP isoforms. 

• Elimination: The plasma half-life in adult healthy subjects was about 8 to 9 hours after 
administration of oral tablets and oral solution, and the mean oral total body clearance for 
levocetirizine was approximately 0.63 mL/kg/min. The major route of excretion of levocetirizine 
and its metabolites is via urine, accounting for a mean of 85.4% of the dose. Excretion via feces 
accounts for only 12.9% of the dose. Levocetirizine is excreted both by glomerular filtration and 
active tubular secretion. Renal clearance of levocetirizine correlates with that of creatinine 
clearance. In patients with renal impairment the clearance of levocetirizine is reduced. 

• Drug Interaction: In vitro data on metabolite interaction indicate that levocetirizine is unlikely to 
produce, or be subject to metabolic interactions. Levocetirizine at concentrations well above Cmax 
level achieved within the therapeutic dose ranges is not an inhibitor of CYP isoenzymes 1A2, 2C9, 
2C19, 2A1, 2D6, 2E1, and 3A4, and is not an inducer of UGT1A or CYP isoenzymes 1A2, 2C9 
and 3A4. No formal in vivo drug interaction studies have been performed with levocetirizine.

•  
o Pediatric Patients – 

Data from a pediatric pharmacokinetic study with oral administration of a single dose of 5 
mg levocetirizine in 14 children age 6 to 11 years with body weight ranging between 20 
and 40 kg show that Cmax and AUC values are about 2-fold greater than that reported in 
healthy adult subjects in a cross-study comparison. The mean Cmax was 450 ng/mL, 
occurring at a mean time of 1.2 hours, weight-normalized, total body clearance was 30% 
greater, and the elimination half-life 24% shorter in this pediatric population than in adults.
Dedicated pharmacokinetic studies have not been conducted in pediatric patients younger 
than 6 years of age. A retrospective population pharmacokinetic analysis was conducted in 
323 subjects (181 children 1 to 5 years of age, 18 children 6 to 11 years of age, and 124 
adults 18 to 55 years of age) who received single or multiple doses of levocetirizine 
ranging from 1.25 mg to 30 mg. Data generated from this analysis indicated that 
administration of 1.25 mg once daily to children 6 months to 5 years of age results in 
plasma concentrations similar to those of adults receiving 5 mg once daily.

o Geriatric Patients – Limited pharmacokinetic data are available in elderly subjects. 
Following once daily repeat oral administration of 30 mg levocetirizine for 6 days in 9 
elderly subjects (65–74 years of age), the total body clearance was approximately 33% 
lower compared to that in younger adults. The disposition of racemic cetirizine has been 
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shown to be dependent on renal fimction rather than on age. This finding would also be

applicable for levocetirizine, as levocetirizine and cetirizine are both predominantly

excreted in urine. Therefore, the XYZAL® dose should be adjusted in accordance with

renal fimction in elderly patients.

Renal Impairment — Levocetirizine exposure (AUC) exhibited 1.8-, 3.2-, 4.3—, and 5.7-fold

increase in mild, moderate, severe, renal impaired, and end-stage renal disease patients,

respectively, compared to healthy subjects. The corresponding increases ofhalf-er

estimates were 1.4-, 2.0-, 2.9-, and 4—fold, respectively.

The total body clearance of levocetirizine after oral dosing was correlated to the creatinine

clearance and was progressively reduced based on severity of renal impairment. Therefore,

it is recommended to adjust the dose and dosing intervals of levocetirizine based on

creatinine clearance in patients with mild, moderate, or severe renal impairment. In end-

stage renal disease patients (CLCR < 10 mL/min) levocetirizine is contraindicated. The

amount of levocetirizine removed during a standard 4—hour hemodialysis procedure was

<10%. The dosage ofXYZAL® should be reduced in patients with mild renal impairment.

Both the dosage and frequency of administration should be reduced in patients with

moderate or severe renal impairment. mm M“)

I Mild renal impairment (creatinine clearance [CLCR] = 50-80 mL/min): a dose of 2.5

mg once daily

I Moderate renal impairment (CLCR = 30-50 mL/min): a dose of 2.5 mg once every

other day

I Severe renal impairment (CLCR = 10-30 mL/min): a dose of 2.5 mg twice weekly

(administered once every 3—4 days)

I End—stage renal disease patients (CLCR < 10 mL/min) or patients undergoing

hemodialysis should not receive levocetirizine 1b) (4)

o Hepatic Impainnent — XYZAL‘D has not been studied in patients with hepatic impairment.

Detailed Labe

The non-renal clearance (indicative ofhepatic contribution) was found to constitute about

28% of the total body clearance in healthy adult subjects alter oral administration.

As levocetirizine is mainly excreted unchanged by the kidney, it is unlikely that the

clearance of levocetirizine is significantly decreased in patients with solely hepatic

impairment.

ling Recommendations

XYZALO tablet and oral solution are being proposed for a partial OTC switch. The relevant clinical

pharmacology

1. In the

discussion is below -

XYZALO Allergy 24HR and Children’s XYZAL® Allergy 24HR Drug Facts, the

recommendation for patients who have kidney disease is “Do not use”. This is reasonable as it is
known that apparent clearance of levocetirizine correlates with that of creatinine clearance, and is

progressively reduced with the severity of renal impairment. Systemic exposure, represented by

AUC, exhibited 1.8-, 3.2-, 4.3-, and 5.7-fold increase in mild, moderate, severe renal impaired and

end—stage renal disease (ESRD) patients, respectively, compared to healthy subjects. There was a

corresponding increase in half-life estimates of 1.4-, 2.0-, 2.9-, and 4-fold, respectively.

Accordingly, the current label of prescribing XYZAL® recommends adjustment of the dose and
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