APPROVED BY:
APPROVED BY:

DATE
DATE

FRONT

rt 9in _—

‘ gzg3= SLLE=N S ORI =T3IPD | In comparing the adverse reactions reported for patients treated with albuterol sul- .
825 S8 32— mo — e I= ate inhalation solution with those of patients treated with isoproterenol during clin- .
i =] =] 2 fate inhalation solution with those of patients treated with terenol d |
S53=E SES38aLITPSLTFRa 20 ical tri i i i RITEDGSE
S3cHs SO DdBPEIT D s -SSR T ical trials of three months, the following moderate to severe reactions, as judged by
sIEag Ssrra=S3InSs33283aga35 the investigators, were reported. This table does not include mild reactions. PHARMACEUTICALS
BELBE S eSS 23R FSS==g | Percent Incidence of Moderate to Severe Ad) Reaclit —
Nonos | | FEEPR TR 222 56 o Albuterol Isoproterenol ——— AlbuterOI SUIfate
S285- || =523 8z58*5Z28552509 Reaction N=65 N=65 o
2228 S22 as SeecsoRB 0 I — . .
8L K2 =SSg35zz8=32> 20 Cemr%INervousSyslem 07 - — Inhalatlon Solutlon
e, ESLBo="FSo o355 D | remors 7% 8% =
& > SEESeFoE=EEccs = al D Headache 31% 1.5% — o/ *
= HESS =S L= SSN2S =2 8=y Insomnia 31% 15% O= (0.083%
5 o= SH o VP I=SSPq Cardi —
SST533 23S 223 onas ardiovascular (@}
PZSEEi28oeogasae Eeg| iy WES==  (:Potency expressed as albuterol,
Z%g =5g=< g‘%m =322 85~ *Palpitation 0% 299 Ny equivalent to 3 mg albuterol sulfate)
2RI ELSo8S5s8 T S5P | Respiratory —
- g -.g g > = 5_"8% = g 258 Q El E*Bronchospasm 15.4% 18% PRESCRIBING INFORMATION
EOPER L3 = = Q ough 3.1% 5%
I € E52585g=Ez === 89 Bronchitis 15% 5%
&:gﬁo = Sao ég:c 3 gg =530 E Wheeze 1.5% 1.5% FOR INHALATION USE ONLY-NOT FOR INJECTION.
=] - =3 = —_ = 0, 0, N N N N N N
28398 S SS58mams 28 =22 =359 | Sputum Increase 1.5% 1.5% DESCRIPTION: Albuterol sulfate inhalation solution is a relatively selective beta,-
oSe2 38 S SB3FRZgy =T S .S Hon Dyspnea 1.5% 1.5% adrenergic bronchodilator (see CLINICAL PHARMACOLOGY section below)
Z§§.§,g 2 55 §§ =] ; %% g gga Gas",'\";’:}:es;i“a' 31% 0% Albuterol sulfate, the racemic form of albuterol, has the chemical name o![(tert-
880 D S R =] @ —_— . . Butylamino)methyl]-4-hydroxy-m-xylene-o,adiol sulfate (2:1) (salt), and the fol-
§§%§ﬁ (] =855 5 5 S 2= ‘e ,‘_:._a | Syst Dyspepsia 1.5% 0% IoL\‘lviyng sltruéturzﬂ%o]rmulga:r X-mriene-a.cdiol sulfate (1) (s2l)
SorE g 32 D &y S |Sg e Zoh., ostmc
s>cam - QT 5 = == ® 2 Malaise 1.5% 0%
3 'c"og f’, = @ ?D 2 5 8 ; = %g 2 * The finding of no arrhythmias and no palpitautions after albuterol uadministra- HOCH,
3> 3o E == =25 =B ez = | tion in this clinical study should not be interpreted as indicating that these N
&= on S 8 S 8 3B= Soc adverse effects cannot occur after the administration of inhaled albuterol.
s 8z @ =2 =2 . 83 o0 ** In most cases of bronchospasm, this term was generally used to describe HO— —CHCH,NHC(CHy); | H,80,
N m = ® S8 5 =3 =00® exacerbations in the underlying pulmonary disease. |
? N =2 g S s == W | Post-Marketing Experience: Cases of urticaria, angioedema, rash, bronchospasm, OH 2
Y o [ & =3 Q= ] hoarseness, oropharyngeal edema, arrhythmias (including atrial fibrillations, Albuterol sulfate h molecular weight of 576.70 and the molecular formul
2 S = =& = 58 o supraventricular tachycardia, extrasystoles) and metabolic acidosis have been C “He ?\‘05“ j‘leSOasAa”J oeclu a” elg Oh' /0 an b e h'o ecu ad Of “la
B = 3 s 3 o= reported after the use of albuterol sulfate inhalation solution. Because these reactions (C13H21NO3)2°H,S04. Albuterol sulfate is a white or practically white powder, freely
N = T 2 =g | ?re rle_pglnedtyolutnttahnly;rom a populat|t0rl1]|pfhuncertalT S||zetz t |shn01t aldways possible soluble in water and slightly soluble in alcohol.
°c @ S = S o reliably estimate their frequency or establish a causal relationship to drug exposure.
. g = 2 = = OVERDOSAGE; Manifestations of overdosage may include seizures, anginal pain,
6.500 in — I . - hypertension, hypokalemia, tachycardia with rates u‘? to 200 beats/min, and exag-
R S = b= =y geration ofh tlr&e phzartrna%:glogmm efffects It|ster:]d in é\D E_ﬁ]SE 1FtEA(:ZT[;((J)IfJS.tIn/ |s_ulaﬁed
P = 3 = | cases in children 2 to 12 years of age, tachycardia with rates > eats/min has
= 2 L < been observed. ot ;
om = o 2 g — The oral LDsg in rats and mice was greater than 2,000 mg/kg. The inhalational LDsg The World Health 0rgamzauon (ecommer‘]ded ngme for a.lbulterol base is Sa,lb.”tam,m'
S=2 o g S could not be determined. Albuterol sulfate inhalation solution 0.083% requires no dilution before administration.
S = N = ere is insufficient evidence to determine if dialysis is beneficial for overdosage o Each milliliter of Albuterol Sulfate Inhalation Solution 0.083% contains 0.83 mg of
388 - There is insufficient evid to determine if dialysis is beneficial f d f g
SR - =X L = albuterol inhalation solution. albuterol (as 1 mg of albuterol sulfate) in an isotonic, sterile, agueous

DOSAGE AND ADMINISTRATION: Adults and Children 2 to 12 Years of Age: The
usual dosage for adults and for children weighing at least 15 kg is 2.5 mg of albuterol

| (one vial) administered three to four times daily by nebulization. Children weighing
<15 kg who require <2.5 mg/dose (i.e., less than a full vial) should use albuterol
inhalation solution, 0.5% instead of albuterol inhalation solution, 0.083%. More fre-
quent administration or higher doses are not recommended. To administer 2.5 mg of
albuterol, administer the entire contents of one sterile unit dose vial (3 mL of 0.083%
inhalation solution) by nebulization. The flow rate is regulated to suit the particular
Pet%%hzey s? that albuterol inhalation solution will be delivered over approximately 5
0 15 minutes.

solution containing sodium chloride; sulfuric acid is used to adjust the pH to
between 3 and 5. Albuterol Sulfate Inhalation Solution 0.083% contains no sulfiting
agents or preservatives.

Albuterol sulfate inhalation solution is a clear, colorless to light yellow solution.
CLINICAL PHARMACOLOGY: The prime action of beta-adrenergic drugs is to stimu-
late adenyl cyclase, the enzyme which catalyzes the formation of cyclic-3',5™-adeno-
sine monophosphate (cyclic AMP) from adenosine triphosphate (ATP). The cyclic
AMP thus formed mediates the cellular responses. /n vitro studies and in vivo phar-
macologic studies have demonstrated that albuterol has a preferential effect on

The use of albuterol sulfate inhalation solution can be continued as medically indi-
cated to control recurring bouts of bronchospasm. During this time most patients
gain optimum benefit from regular use of the inhalation solution.

If a_previously effective dosage regimen fails to provide the usual relief, medical
advice should be sought immediately, as this is often a sign of seriously worsening
asthma which would require reassessment of therapy.

HOW SUPPLIED: Unit-dose plastic vial containing Albuterol Sulfate Inhalation
Solution 0.083%, 2.5 mg/3 mL* (*Potency expressed as albuterol, equivalent to

beta,-adrenergic receptors compared with isoproterenol. While it is recognized that
beta,-adrenergic receptors are the predominant receptors in bronchial smooth mus-
cle, 10% to 50% of the beta-receptors in the human heart may be beta,-receptors.
The precise function of these receptors, however, is not yet established. Albuterol
has been shown in most controlled clinical trials to have more effect on the respira-
tory tract in the form of bronchial smooth muscle relaxation than isoproterenol at
comparable doses while producing fewer cardiovascular effects. Controlled clinical
studies and other clinical experience have shown that inhaled albuterol, like other

3 mg albuterol sulfate). Equivalent to 0.5 mL albuterol (as the sulfate) 0.5% (2.5 mg
| albuterol) diluted to'3 mL. Supplied in cartons as listed below.

NDC 76204-200-25 25 vials per carton / 25 vials per foil pouch

NDC 76204-200-30 30 vials per carton / 30 vials per foil pouch
| NDC 76204-200-01 30 vials per carton / 1 vial per foil pouch

beta-adrenergic agonist drugs, can produce a significant cardiovascular effect in
some patients, as measured by pulse rate, blood pressure, symptoms, and/or elec-
trocardiographic changes.

Albuterol is longer acting than isoproterenol in most patients by any route of admin-
istration because it is not a substrate for the cellular uptake processes for cate-
cholamines nor for catechol-0-methyl transferase.

Studies in asthmatic patients have shown that less than 20% of a single albuterol dose
was absorbed following IPPB (intermittent positive-pressure breathing) or nebulizer
administration; the remaining amount was recovered from the nebulizer and appara-

NDC 76204-200-60 60 vials per carton / 30 vials per foil pouch

Storage: PROTECT FROM LIGHT. Store in pouch until time of use. Store between

2° and 25°C (36° and 77°F).
| Rx only.

Manufactured by: To report SUSPECTED ADVERSE
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The Ritedose Corporation
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Columbia, SC 29203 for Pharmaceuticals, LLC tus and expired air. Most of the absorbed dose was recovered in the urine 24 hours
N Ritedose Pharmaceuticals, LLC ~ at 1-855-806-3300 or FDA at RPIN0032 after drug administration. Following a 3 mg dose of nebulized albuterol, the maxi-
' | Columbia, SC 29203 1-800-FDA-1088 or www.fda.gov/medwatch ~ 0CT 2012 mum albuterol plasma level at 0.5 hour was 2.1 ng/mL (range 1.4 to 3.2 ng/mL).
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There was a significant dose-related response in FEV4 (forced expiratory volume in
one second) and peak flow rate. It has been demonstrated that following oral
administration of 4 mg albuterol, the elimination half-life was five to six hours.

Animal studies show that albuterol does not pass the blood-brain barrier. Recent
studies in laboratory animals (minipigs, rodents, and dogs) recorded the occurrence
of cardiac arrhythmias and sudden death (with histologic evidence of myocardial
necrosis) when beta-agonists and methylxanthines were administered concurrently.
The significance of these findings when applied to humans is currently unknown.

In controlled clinical trials, most patients exhibited an onset of improvement in pul-
monary function within 5 minutes as determined by FEV4. FEVy measurements also
showed that the maximum average improvement in pulmonary function usually
occurred at approximately 1 hour following inhalation of 2.5 mg of albuterol by com-
pressor-nebulizer, and remained close to peak for 2 hours. Clinically significant
improvement in pulmonary function (defined as maintenance of a 15% or more
increase in FEV1 over baseline values) continued for 3 to 4 hours in most patients and
in some patients continued up to 6 hours.

In repetitive dose studies, continued effectiveness was demonstrated throughout the
three-month period of treatment in some patients.

Published reports of trials in asthmatic children aged 3 years or older have demon-
strated significant improvement in either FEV4 or PEFR within 2 to 20 minutes fol-
lowing single dose of albuterol inhalation solution. An increase of 15% or more in
baseline FEV4 has been observed in children aged 5 to 11 years up to 6 hours after
treatment with doses of 0.10 mg/kg or higher of albuterol inhalation solution. Single
doses of 3, 4 or 10 mg resulted in improvement in baseline PEFR that was compara-
ble to extent and duration to a 2 mg dose, but doses above 3 mg were associated
with heart rate increases of more than 10%.

INDICATIONS AND USAGE: Albuterol sulfate inhalation solution is indicated for the
relief of bronchospasm in patients 2 years of age and older with reversible obstruc-
tive airway disease and acute attacks of bronchospasm.

CONTRAINDICATIONS: Albuterol sulfate inhalation solution is contraindicated in
patients with a history of hypersensitivity to any of its components.

WARNINGS: As with other inhaled beta-adrenergic agonists, albuterol sulfate inhala-
tion solution can produce paradoxical bronchospasm, which can be life threatening. If
it occurs, the preparation should be discontinued immediately and alternative therapy
instituted.

Fatalities have been reported in association with excessive use of inhaled sympath-
omimetic drugs and with the home use of nebulizers. It is, therefore, essential that
the physician instruct the patient in the need for further evaluation, if his/her asthma
becomes worse. In individual patients, any beta,-adrenergic agonist, including
albuterol solution for inhalation, may have a clinically significant cardiac effect.

Immediate hypersensitivity reactions may occur after administration of albuterol as
demonstrated by rare cases of urticaria, angioedema, rash, bronchospasm, and
oropharyngeal edema.

PRECAUTIONS General: Albuterol, as with all sympathomimetic amines, should be
used with caution in patients with cardiovascular disorders, especially coronary
insufficiency, cardiac arrhythmias and hypertension, in patients with convulsive dis-
orders, hyperthyroidism or diabetes mellitus and in patients who are unusually
responsive to sympathomimetic amines.

Large doses of intravenous albuterol have been reported to aggravate pre-existing dia-
betes mellitus and ketoacidosis. As with other beta-agonists, inhaled and intravenous
albuterol may produce a 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.

Repeated dosing with 0.15 mg/kg of albuterol inhalation solution in children aged 5
to 17 years who were initially normokalemic has been associated with an asympto-
matic decline of 20% to 25% in serum potassium levels.

Information for Patients: The action of albuterol sulfate inhalation solution may last
up to six hours, and therefore it should not be used more frequently than recom-
mended. Do not increase the dose or frequency of medication without medical con-
sultation. If symptoms get worse, medical consultation should be sought promptly.
While taking albuterol sulfate inhalation solution, other anti-asthma medicines
should not be used unless prescribed.

Drug compatibility (physical and chemical), efficacy, and safety of albuterol inhala-
tion solution when mixed with other drugs in a nebulizer have not been established.

See illustrated “Patient’s Instructions for Use.”

Drug Interactions: Other sympathomimetic aerosol bronchodilators or epinephrine
should not be used concomitantly with albuterol.

Albuterol should be administered with extreme caution to patients being treated with
monoamine oxidase inhibitors or tricyclic antidepressants, since the action of
albuterol on the vascular system may be potentiated.

Beta-receptor blocking agents and albuterol inhibit the effect of each other.

Carcinogenesis, Mutagenesis, and Impairment of Fertility: Albuterol sulfate
caused a significant dose-related increase in the incidence of benign leiomyomas of
the mesovarium in a 2-year study in the rat, at oral doses of 2, 10, and 50 mg/kg,
corresponding to 10, 50 and 250 times, respectively, the maximum nebulization dose
fora 50 kg human. In another study, this effect was blocked by the coadministration
of propranolol. The relevance of these findings to humans is not known. An 18-
month study in mice and a lifetime study in hamsters revealed no evidence of tumori-
genicity. Studies with albuterol revealed no evidence of mutagenesis. Reproduction
studies in rats revealed no evidence of impaired fertility.

Pregnancy: Teratogenic Effects: Pregnancy Category C: Albuterol has been shown
to be teratogenic in mice when given subcutaneously in doses corresponding to 1.25
times the human nebulization dose (based on a 50 kg human). There are no ade-
quate and well-controlled studies in pregnant women. Albuterol should be used dur-
ing pregnancy only if the potential benefit justifies the potential risk to the fetus. A
reproduction study in CD-1 mice with albuterol (0.025, 0.25, and 2.5 mg/kg sub-
cutaneously, corresponding to 0.125, 1.25 and 12.5 times the maximum human neb-
ulization dose, respectively) showed cleft palate formation in 5 of 111 (4.5%) fetuses
at 0.25 mg/kg and in 10 of 108 (9.3%) fetuses at 2.5 mg/kg. None were observed
at 0.025 mg/kg. Cleft palate also occurred in 22 of 72 (30.5%) fetuses treated with
2.5 mg/kg isoproterenol (positive control). A reproduction study in Stride Dutch rab-
bits revealed cranioschisis in 7 of 19 (37%) fetuses at 50 mg/kg, corresponding to
250 times the maximum nebulization dose for a 50 kg human.

During worldwide marketing experience, various congenital anomalies, including cleft
palate and limb defects, have been rarely reported in the offspring of patients being
treated with albuterol. Some of the mothers were taking multiple medications during
their pregnancies. No consistent pattern of defects can be discerned, and a relation-
ship between albuterol use and congenital anomalies has not been established.

Labor and Delivery: Oral albuterol has been shown to delay preterm labor in some
reports. There are presently no well-controlled studies that demonstrate that it will
stop preterm labor or prevent labor at term. Therefore, cautious use of albuterol sul-
fate inhalation solution is required in pregnant patients when given for relief of bron-
chospasm so as to avoid interference with uterine contractibility.

Nursing Mothers: It is not known whether this drug is excreted in human milk.
Because of the potential for tumaorigenicity shown for albuterol in some animal stud-
ies, 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.

Pediatric Use: The safety and effectiveness of albuterol sulfate inhalation solution
have been established in children 2 years of age or older. Use of albuterol sulfate
inhalation solution in these age groups is supported by evidence from adequate and
well-controlled studies of albuterol sulfate inhalation solution in adults; the likelihood
that the disease course, pathophysiology, and the drug’s effect in pediatric and adult
patients are substantially similar; and published reports of trials in pediatric patients
3 years of age or older. The recommended dose for the pediatric population is based
upon three published dose comparison studies of efficacy and safety in children aged
5to 17 years, and on the safety profile in both adults and pediatric patients at doses
equal to or higher than the recommended doses. The safety and effectiveness of
albuterol sulfate inhalation solution in children below 2 years of age have not been
established.

ADVERSE REACTIONS: Clinical Trial Experience: The results of clinical trials with
albuterol sulfate inhalation solution in 135 patients showed the following side effects
which were considered probably or possibly drug related:

Central Nervous System: tremors (20%), dizziness (7%), nervousness (4%),
headache (3%), insomnia (1%).

Gastrointestinal: nausea (4%), dyspepsia (1%).

Ear Nose and Throat: pharyngitis (<1%), nasal congestion (1%).

Cardiovascular: tachycardia (1%), hypertension (1%).

Respiratory: bronchospasm (8%), cough (4%), bronchitis (4%), wheezing (1%).

No clinically relevant laboratory abnormalities related to albuterol sulfate inhalation
solution administration were determined in these studies.
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