
Xopenex® (levalbuterol HCl) Inhalation Solution, 0.31 mg*, 0.63 mg*, 1.25 mg*
(zo´p∂-neks˝) *Potency expressed as levalbuterol
BRIEF SUMMARY
INDICATIONS AND USAGE: Xopenex (levalbuterol HCl) Inhalation Solution is indicated for the treatment or prevention of bronchospasm in adults,
adolescents and children 6 years of age and older with reversible obstructive airway disease.
CONTRAINDICATIONS: Xopenex (levalbuterol HCl) Inhalation Solution is contraindicated in patients with a history of hypersensitivity to levalbuterol HCl or
racemic albuterol.
WARNINGS: 1. Paradoxical Bronchospasm: Like other inhaled beta-adrenergic agonists, Xopenex Inhalation Solution can produce paradoxical
bronchospasm, which may be life threatening. If paradoxical bronchospasm occurs, Xopenex Inhalation Solution should be discontinued immediately and
alternative therapy instituted. It should be recognized that paradoxical bronchospasm, when associated with inhaled formulations, frequently occurs with
the first use of a new canister or vial. 2. Deterioration of Asthma: Asthma may deteriorate acutely over a period of hours or chronically over several days or
longer. If the patient needs more doses of Xopenex Inhalation Solution than usual, this may be a marker of destabilization of asthma and requires reevaluation
of the patient and treatment regimen, giving special consideration to the possible need for anti-inflammatory treatment, e.g., corticosteroids. 3. Use of Anti-
Inflammatory Agents: The use of beta-adrenergic agonist bronchodilators alone may not be adequate to control asthma in many patients. Early consideration
should be given to adding anti-inflammatory agents, e.g., corticosteroids, to the therapeutic regimen. 4. Cardiovascular Effects: Xopenex Inhalation Solution,
like all other beta-adrenergic agonists, can produce a clinically significant cardiovascular effect in some patients, as measured by pulse rate, blood pressure,
and/or symptoms. Although such effects are uncommon after administration of Xopenex Inhalation Solution at recommended doses, if they occur, the drug
may need to be discontinued. In addition, beta-agonists have been reported to produce ECG changes, such as flattening of the T wave, prolongation of the
QTc interval, and ST segment depression. The clinical significance of these findings is unknown. Therefore, Xopenex Inhalation Solution, like all
sympathomimetic amines, should be used with caution in patients with cardiovascular disorders, especially coronary insufficiency, cardiac arrhythmias, and
hypertension. 5. Do Not Exceed Recommended Dose: Fatalities have been reported in association with excessive use of inhaled sympathomimetic drugs in
patients with asthma. The exact cause of death is unknown, but cardiac arrest following an unexpected development of a severe acute asthmatic crisis and
subsequent hypoxia is suspected. 6. Immediate Hypersensitivity Reactions: Immediate hypersensitivity reactions may occur after administration of racemic
albuterol, as demonstrated by rare cases of urticaria, angioedema, rash, bronchospasm, anaphylaxis, and oropharyngeal edema. The potential for
hypersensitivity must be considered in the clinical evaluation of patients who experience immediate hypersensitivity reactions while receiving Xopenex
Inhalation Solution.
PRECAUTIONS: General Levalbuterol HCl, like all sympathomimetic amines, should be used with caution in patients with cardiovascular disorders, especially
coronary insufficiency, hypertension, and cardiac arrhythmias; in patients with convulsive disorders, hyperthyroidism, or diabetes mellitus; and in patients
who are unusually responsive to sympathomimetic amines. Clinically significant changes in systolic and diastolic blood pressure have been seen in individual
patients and could be expected to occur in some patients after the use of any beta-adrenergic bronchodilator. Large doses of intravenous racemic albuterol
have been reported to aggravate preexisting diabetes mellitus and ketoacidosis. As with other beta-adrenergic agonist medications, levalbuterol may produce
significant hypokalemia in some patients, possibly through intracellular shunting, which has the potential to produce adverse cardiovascular effects. The
decrease is usually transient, not requiring supplementation.
Information for Patients The action of Xopenex (levalbuterol HCl) Inhalation Solution may last up to 8 hours. Xopenex Inhalation Solution should not be used
more frequently than recommended. Do not increase the dose or frequency of dosing of Xopenex Inhalation Solution without consulting your physician. If
you find that treatment with Xopenex Inhalation Solution becomes less effective for symptomatic relief, your symptoms become worse, and/or you need to
use the product more frequently than usual, you should seek medical attention immediately. While you are taking Xopenex Inhalation Solution, other inhaled
drugs and asthma medications should be taken only as directed by your physician. Common adverse effects include palpitations, chest pain, rapid heart rate,
headache, dizziness, and tremor or nervousness. If you are pregnant or nursing, contact your physician about the use of Xopenex Inhalation Solution.
Effective and safe use of Xopenex Inhalation Solution requires consideration of the following information in addition to that provided under Patient’s
Instructions for Use (see complete prescribing information): Xopenex Inhalation Solution single-use low-density polyethylene (LDPE) vials should be
protected from light and excessive heat. Store in the protective foil pouch between 20°C and 25°C (68°F and 77°F). Do not use after the expiration date
stamped on the container. Unused vials should be stored in the protective foil pouch. Once the foil pouch is opened, the vials should be used within two
weeks. Vials removed from the pouch, if not used immediately, should be protected from light and used within one week. Discard any vial if the solution is
not colorless.
The drug compatibility (physical and chemical), efficacy, and safety of Xopenex Inhalation Solution when mixed with other drugs in a nebulizer have not been
established.
Drug Interactions Other short-acting sympathomimetic aerosol bronchodilators or epinephrine should be used with caution with levalbuterol. If additional
adrenergic drugs are to be administered by any route, they should be used with caution to avoid deleterious cardiovascular effects. 
1. Beta-blockers: Beta-adrenergic receptor blocking agents not only block the pulmonary effect of beta-agonists such as Xopenex (levalbuterol HCl) Inhalation
Solution, but may also produce severe bronchospasm in asthmatic patients. Therefore, patients with asthma should not normally be treated with beta-
blockers. However, under certain circumstances, e.g., as prophylaxis after myocardial infarction, there may be no acceptable alternatives to the use of beta-
adrenergic blocking agents in patients with asthma. In this setting, cardioselective beta-blockers could be considered, although they should be administered
with caution.
2. Diuretics: The ECG changes and/or hypokalemia that may result from the administration of non-potassium sparing diuretics (such as loop or thiazide
diuretics) can be acutely worsened by beta-agonists, especially when the recommended dose of the beta-agonist is exceeded. Although the clinical
significance of these effects is not known, caution is advised in the coadministration of beta-agonists with non-potassium sparing diuretics.
3. Digoxin: Mean decreases of 16% and 22% in serum digoxin levels were demonstrated after single-dose intravenous and oral administration of racemic
albuterol, respectively, to normal volunteers who had received digoxin for 10 days. The clinical significance of these findings for patients with obstructive airway
disease who are receiving levalbuterol HCl and digoxin on a chronic basis is unclear. Nevertheless, it would be prudent to carefully evaluate the serum digoxin
levels in patients who are currently receiving digoxin and Xopenex Inhalation Solution.
4. Monoamine Oxidase Inhibitors or Tricyclic Antidepressants: Xopenex Inhalation Solution should be administered with extreme caution to patients being
treated with monoamine oxidase inhibitors or tricyclic antidepressants, or within 2 weeks of discontinuation of such agents, because the action of levalbuterol
HCl on the vascular system may be potentiated.
Carcinogenesis, Mutagenesis, and Impairment of Fertility No carcinogenesis or impairment of fertility studies have been carried out with levalbuterol HCl
alone. However, racemic albuterol sulfate has been evaluated for its carcinogenic potential and ability to impair fertility. In a 2-year study in Sprague-Dawley
rats, racemic albuterol sulfate caused a significant dose-related increase in the incidence of benign leiomyomas of the mesovarium at and above dietary
doses of 2 mg/kg (approximately 2 times the maximum recommended daily inhalation dose of levalbuterol HCl for adults and children on a mg/m2 basis). In
another study, this effect was blocked by the coadministration of propranolol, a nonselective beta-adrenergic antagonist. In an 18-month study in CD-1 mice,
racemic albuterol sulfate showed no evidence of tumorigenicity at dietary doses up to 500 mg/kg (approximately 260 times the maximum recommended daily
inhalation dose of levalbuterol HCl for adults and children on a mg/m2 basis). In a 22-month study in the Golden hamster, racemic albuterol sulfate showed
no evidence of tumorigenicity at dietary doses up to 50 mg/kg (approximately 35 times the maximum recommended daily inhalation dose of levalbuterol HCl
for adults and children on a mg/m2 basis). Levalbuterol HCl was not mutagenic in the Ames test or the CHO/HPRT Mammalian Forward Gene Mutation Assay.
Although levalbuterol HCl has not been tested for clastogenicity, racemic albuterol sulfate was not clastogenic in a human peripheral lymphocyte assay or in
an AH1 strain mouse micronucleus assay. Reproduction studies in rats using racemic albuterol sulfate demonstrated no evidence of impaired fertility at oral
doses up to 50 mg/kg (approximately 55 times the maximum recommended daily inhalation dose of levalbuterol HCl for adults on a mg/m2 basis).
Teratogenic Effects — Pregnancy Category C A reproduction study in New Zealand White rabbits demonstrated that levalbuterol HCl was not teratogenic
when administered orally at doses up to 25 mg/kg (approximately 110 times the maximum recommended daily inhalation dose of levalbuterol HCl for adults
on a mg/m2 basis). However, racemic albuterol sulfate has been shown to be teratogenic in mice and rabbits. A study in CD-1 mice given racemic albuterol
sulfate subcutaneously showed cleft palate formation in 5 of 111 (4.5%) fetuses at 0.25 mg/kg (less than the maximum recommended daily inhalation dose
of levalbuterol HCl for adults on a mg/m2 basis) and in 10 of 108 (9.3%) fetuses at 2.5 mg/kg (approximately equal to the maximum recommended daily
inhalation dose of levalbuterol HCl for adults on a mg/m2 basis). The drug did not induce cleft palate formation when administered subcutaneously at a dose
of 0.025 mg/kg (less than the maximum recommended daily inhalation dose of levalbuterol HCl for adults on a mg/m2 basis). Cleft palate also occurred in 22
of 72 (30.5%) fetuses from females treated subcutaneously with 2.5 mg/kg of isoproterenol (positive control). A reproduction study in Stride Dutch rabbits
revealed cranioschisis in 7 of 19 (37%) fetuses when racemic albuterol sulfate was administered orally at a dose of 50 mg/kg (approximately 110 times the
maximum recommended daily inhalation dose of levalbuterol HCl for adults on a mg/m2 basis). A study in which pregnant rats were dosed with radiolabeled
racemic albuterol sulfate demonstrated that drug-related material is transferred from the maternal circulation to the fetus. There are no adequate and well-
controlled studies of Xopenex Inhalation Solution in pregnant women. Because animal reproduction studies are not always predictive of human response,
Xopenex Inhalation Solution should be used during pregnancy only if the potential benefit justifies the potential risk to the fetus. During marketing experience
of racemic albuterol, various congenital anomalies, including cleft palate and limb defects, have been rarely reported in the offspring of patients being treated
with racemic albuterol. Some of the mothers were taking multiple medications during their pregnancies. No consistent pattern of defects can be discerned,
and a relationship between racemic albuterol use and congenital anomalies has not been established.
Use in Labor and Delivery Because of the potential for beta-adrenergic agonists to interfere with uterine contractility, the use of Xopenex Inhalation Solution
for the treatment of bronchospasm during labor should be restricted to those patients in whom the benefits clearly outweigh the risk.
Tocolysis Levalbuterol HCl has not been approved for the management of preterm labor. The benefit:risk ratio when levalbuterol HCl is administered for
tocolysis has not been established. Serious adverse reactions, including maternal pulmonary edema, have been reported during or following treatment of
premature labor with beta2-agonists, including racemic albuterol.
Nursing Mothers Plasma levels of levalbuterol after inhalation of therapeutic doses are very low in humans, but it is not known whether levalbuterol is
excreted in human milk. Because of the potential for tumorigenicity shown for racemic albuterol in animal studies and the lack of experience with the use of
Xopenex Inhalation Solution by nursing mothers, a decision should be made whether to discontinue nursing or to discontinue the drug, taking into account
the importance of the drug to the mother. Caution should be exercised when Xopenex Inhalation Solution is administered to a nursing woman.
Pediatrics The safety and efficacy of Xopenex (levalbuterol HCl) Inhalation Solution have been established in pediatric patients 6 years of age and older in one
adequate and well-controlled clinical trial. Use of Xopenex in children is also supported by evidence from adequate and well-controlled studies of Xopenex in
adults, considering that the pathophysiology and the drugs’s exposure level and effects in pediatric and adult patients are substantially similar. Safety and
effectiveness of Xopenex in pediatric patients below the age of 6 years have not been established. 
Geriatrics Data on the use of Xopenex in patients 65 years of age and older are very limited. A very small number of patients 65 years of age and older were
treated with Xopenex Inhalation Solution in a 4-week clinical study (n=2 for 0.63 mg and n=3 for 1.25 mg). In these patients, bronchodilation was observed
after the first dose on day 1 and after 4 weeks of treatment. There are insufficient data to determine if the safety and efficacy of Xopenex Inhalation Solution
are different in patients < 65 years of age and patients 65 years of age and older. In general, patients 65 years of age and older should be started at a dose of
0.63 mg of Xopenex Inhalation Solution. If clinically warranted due to insufficient bronchodilator response, the dose of Xopenex Inhalation Solution may be
increased in elderly patients as tolerated, in conjunction with frequent clinical and laboratory monitoring, to the maximum recommended daily dose.
ADVERSE REACTIONS (Adults and Adolescents ≥12 years old): Adverse events reported in ≥ 2% of patients receiving Xopenex Inhalation Solution or
racemic albuterol and more frequently than in patients receiving placebo in a 4-week, controlled clinical trial are listed in Table 1.

Table 1: Adverse Events Reported in a 4-Week, Controlled Clinical Trial in Adults and Adolesents ≥ 12 years old
Percent of Patients

Body System Placebo Xopenex 1.25 mg Xopenex 0.63 mg Racemic albuterol 2.5 mg
Preferred Term (n=75) (n=73) (n=72) (n=74)
Body as a Whole

Allergic reaction 1.3 0 0 2.7
Flu syndrome 0 1.4 4.2 2.7
Accidental injury 0 2.7 0 0
Pain 1.3 1.4 2.8 2.7
Back pain 0 0 0 2.7

Cardiovascular System
Tachycardia 0 2.7 2.8 2.7
Migraine 0 2.7 0 0

Digestive System 
Dyspepsia 1.3 2.7 1.4 1.4

Musculoskeletal System
Leg cramps 1.3 2.7 0 1.4

Central Nervous System 
Dizziness 1.3 2.7 1.4 0
Hypertonia 0 0 0 2.7
Nervousness 0 9.6 2.8 8.1
Tremor 0 6.8 0 2.7
Anxiety 0 2.7 0 0

Respiratory System 
Cough increased 2.7 4.1 1.4 2.7
Infection viral 9.3 12.3 6.9 12.2
Rhinitis 2.7 2.7 11.1 6.8
Sinusitis 2.7 1.4 4.2 2.7
Turbinate edema 0 1.4 2.8 0

The incidence of certain systemic beta-adrenergic adverse effects (e.g., tremor, nervousness) was slightly less in the Xopenex 0.63 mg group as compared
to the other active treatment groups. The clinical significance of these small differences is unknown. Changes in heart rate 15 minutes after drug
administration and in plasma glucose and potassium one hour after drug administration on day 1 and day 29 were clinically comparable in the Xopenex 1.25
mg and the racemic albuterol 2.5 mg groups (see Table 2). Changes in heart rate and plasma glucose were slightly less in the Xopenex 0.63 mg group
compared to the other active treatment groups (see Table 2). The clinical significance of these small differences is unknown. After 4 weeks, effects on heart
rate, plasma glucose, and plasma potassium were generally diminished compared with day 1 in all active treatment groups. 
Table 2: Mean Changes from Baseline in Heart Rate at 15 Minutes and in Glucose and Potassium at 1 Hour after First Dose (Day 1) in Adults and

Adolescents ≥12 years old
Mean Changes (day 1)

Treatment Heart Rate (bpm) Glucose (mg/dL) Potassium (mEq/L)
Xopenex 0.63 mg, n=72 2.4 4.6 –0.2
Xopenex 1.25 mg, n=73 6.9 10.3 –0.3
Racemic albuterol 2.5 mg, n=74 5.7 8.2 –0.3
Placebo, n=75 –2.8 –0.2 –0.2
No other clinically relevant laboratory abnormalities related to administration of Xopenex Inhalation Solution were observed in this study. In the clinical trials,
a slightly greater number of serious adverse events, discontinuations due to adverse events, and clinically significant ECG changes were reported in patients
who received Xopenex 1.25 mg compared to the other active treatment groups. The following adverse events, considered potentially related to Xopenex,
occurred in less than 2% of the 292 subjects who received Xopenex and more frequently than in patients who received placebo in any clinical trial:
Body as a Whole: chills, pain, chest pain
Cardiovascular System: ECG abnormal, ECG change, hypertension, hypotension, syncope
Digestive System: diarrhea, dry mouth, dry throat, dyspepsia, gastroenteritis, nausea
Hemic and Lymphatic System: lymphadenopathy
Musculoskeletal System: leg cramps, myalgia
Nervous System: anxiety, hypesthesia of the hand, insomnia, paresthesia, tremor
Special Senses: eye itch
The following events, considered potentially related to Xopenex, occurred in less than 2% of the treated subjects but at a frequency less than in patients who
received placebo: asthma exacerbation, cough increased, wheezing, sweating, and vomiting.
ADVERSE REACTIONS (Children 6 - 11 years old): Adverse events reported in ≥ 2% of patients in any treatment group and more frequently than in patients
receiving placebo in a 3-week, controlled clinical trial are listed in Table 3.
Table 3: Most Frequently Reported Adverse Events (≥2% in Any Treatment Group) and More Frequently Than Placebo During the Double-Blind Period

(ITT Population, 6 - 11 Years Old)
Percent of Patients

Body System Placebo Xopenex 0.31 mg Xopenex 0.63 mg Racemic albuterol 1.25 mg Racemic albuterol 2.5 mg
Preferred Term (n=59) (n=66) (n=67) (n=64) (n=60)
Body as a Whole

Abdominal pain 3.4 0 1.5 3.1 6.7
Accidental injury 3.4 6.1 4.5 3.1 5.0
Asthenia 0 3.0 3.0 1.6 1.7
Fever 5.1 9.1 3.0 1.6 6.7
Headache 8.5 7.6 11.9 9.4 3.3
Pain 3.4 3.0 1.5 4.7 6.7
Viral Infection 5.1 7.6 9.0 4.7 8.3

Digestive System 
Diarrhea 0 1.5 6.0 1.6 0

Hemic and Lymphatic
Lymphadenopathy 0 3.0 0 1.6 0

Musculoskeletal System
Myalgia 0 0 1.5 1.6 3.3

Respiratory System 
Asthma 5.1 9.1 9.0 6.3 10.0
Pharyngitis 6.8 3.0 10.4 0 6.7
Rhinitis 1.7 6.1 10.4 3.1 5.0

Skin and Appendages
Eczema 0 0 0 0 3.3
Rash 0 0 7.5 1.6 0
Urticaria 0 0 3.0 0 0

Special Senses
Otitis Media 1.7 0 0 0 3.3

Note: Subjects may have more than one adverse event per body system and preferred term. Changes in heart rate, plasma glucose, and serum potassium
are shown in Table 4. The clinical significance of these small differences is unknown.
Table 4: Mean Changes from Baseline in Heart Rate at 30 Minutes and in Glucose and Potassium at 1 Hour after First Dose (Day 1) and Last Dose 

(Day 21) in Children 6-11 years old
Mean Changes (Day 1)

Treatment Heart Rate (bpm) Glucose (mg/dL) Potassium (mEq/L)
Xopenex 0.31 mg, n=66 0.8 4.9 –0.31
Xopenex 0.63 mg, n=67 6.7 5.2 –0.36
Racemic albuterol 1.25 mg, n=64 6.4 8.0 –0.27
Racemic albuterol 2.5 mg, n=60 10.9 10.8 –0.56
Placebo, n=59 –1.8 0.6 –0.05

Mean Changes (Day 21)
Treatment Heart Rate (bpm) Glucose (mg/dL) Potassium (mEq/L)
Xopenex 0.31 mg, n=60 0 2.6 –0.32
Xopenex 0.63 mg, n=66 3.8 5.8 –0.34
Racemic albuterol 1.25 mg, n=62 5.8 1.7 –0.18
Racemic albuterol 2.5 mg, n=54 5.7 11.8 –0.26
Placebo, n=55 –1.7 1.1 –0.04
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Lawyer Takes Stand for Requests to Alter Records
B Y  C H R I S T I N E  K I L G O R E

Contributing Writer

The long-held perception that med-
ical records should never be altered
at a patient’s request is quickly be-

coming erroneous, according to health
lawyer and ethicist George Annas.

“We can delete (items from the record),
as long as we note that something has
been deleted and who did it,” said Mr. An-
nas, chairman of the department of health

law, bioethics, and human rights at Boston
University.

In a Webcast sponsored by the National
Institutes of Health, he braced physicians
for a future in which patients will increas-
ingly ask them to correct, delete, or change
items in the medical record that are either
errors or items that they are concerned
may pose harm to them.

“The real reason patients don’t ask to
make deletions [now] is because most
people don’t look at their records,” he said.

But with the advent of the Health Insur-
ance Portability and Accountability Act
(HIPAA), “now there’s a federal right of
access to medical records.”

Moreover, President Bush’s current
emphasis on electronic medical records
(EMRs) embraces “the idea that patients
should be in control,” and patients are
generally much more concerned about
the content of electronic records than
paper records, said Mr. Annas, who is
also professor of sociomedical sciences

and community medicine at Boston Uni-
versity.

The Bush administration has not ad-
dressed, in the context of its EMR pro-
posals, whether “a patient [should] be able
to delete accurate, factual information
[from medical records],” he said.

The bottom line, however, is that “we’re
in the process of radically changing the
medical record . . . into the patient’s
record,” Mr. Annas said.

There are “lots of mistakes in medical
records,” making it likely that many
changes made in the future will address ac-
tual errors. Debate about other types of al-
terations will ensue, but under this new
climate “you could argue that patients
should be able to change anything,” he
told the physicians.

HIPAA addresses the issue of correc-
tions to medical records, saying that “pa-
tients have a right to request corrections
in the record, and if there’s no response,
they can write their own letter and have it
added,” Mr. Annas explained.

The physicians who attended the NIH
session reviewed a case in which a patient
presented at the National Institute of Neu-
rological Diseases and Stroke to enroll in
a sleep study. He had a chief complaint of
insomnia but, during a visit with an NIH
clinical social worker, he also reported
symptoms of severe depression and a his-
tory of drug use.

The day after the social worker evalu-
ated the 37-year-old unemployed man, he
requested that the information entered in
the computerized record be deleted. “He
was vague in his request, but he was con-
cerned that someone would illegally ob-
tain access ... and use [the information]
against him,” said Elaine Chase, of the so-
cial work department at the NIH Clinical
Center, Bethesda, Md.

Mr. Annas said that if he were the
provider faced with this request, he would
agree to delete the information most dis-
concerting to the patient. “And if he want-
ed it out of a paper record, I’d still say yes,”
though, in the interest of research in-
tegrity, the patient should then be exclud-
ed from the NIH study, he said.

He offered his verdict on the case ex-
ample after a free-ranging discussion in
which some physicians voiced concern
that a move from “physician’s record” to
“patient’s record” would hinder commu-
nication among providers.

“Part of the purpose [of the medical
record] is it helps individuals plan care,”
said one physician. “So from this stand-
point, you can’t just delete things. ... Or if
there’s going to be a patient medical
record, maybe there needs to be another
record [for providers],” she said.

It’s true, Mr. Annas said, that “defense
attorneys still say today that your best de-
fense is a complete medical record.”

Still, physicians, overall, “take the record
too seriously” and, although questions re-
main, they are going to have to be more
willing to consider patient requests to al-
ter the medical records, Mr. Annas told
this newspaper.

Theoretically, at least, the doctor and pa-
tient should review the content of the
record before the visit ends, he said. ■
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