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f you have
I given more

than a
thousand in-
tramuscular in-
jections, you
have probably
hit bone at
least once or
twice. This is not the “Bureka!” kind of
discovery that one gets from striking oil or
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Where’s the Point?

seeing that crimson flashback from a suc-
cessful and intentional arterial puncture.
Pricking the periosteum is more of a fin-
gernails-on-the-blackboard moment. Even
if somehow you managed to ignore the
bone-chilling vibrations that traveled up
the syringe, the patient’s response told you
that going too deep is a bad thing.

In 2007, the Centers for Disease Control
and Prevention released a set of guidelines
that include a recommendation for longer

needles when giving intramuscular injec-
tions (Epidemiology and Prevention of
Immunization Practices: The Pink Book,
10th ed., Feb. 2007), up to 1 inch for the
deltoid and 1% inch for the thigh. Their
concern was that a failure to penetrate
well into the muscle would result in sub-
optimal vaccine absorption.

At a lunchtime staff meeting that I
somehow neglected to attend (it must
have been a warm sunny day—or maybe
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INDICATIONS AND USAGE MAXAIR AUTOHALER is indicated for the prevention and reversal
of bronchospasm in patients 12 years of age and older with reversible bronchospasm
including asthma. It may be used with or without concurrent theophylline and/or
corticosteroid therapy. CONTRAINDICATIONS MAXAIR AUTOHALER is contraindicated in
patients with a history of hypersensitivity to pirbuterol or any of its ingredients. WARNINGS
Cardiovascular: MAXAIR AUTOHALER, like other inhaled 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 MAXAIR AUTOHALER 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, MAXAIR
AUTOHALER, like all sympathomimetic amines, should be used with caution in patients with
cardiovascular disorders, especially coronary insufficiency, cardiac arrhythmias, and
hypertension. Paradoxical Bronchospasm: MAXAIR AUTOHALER can produce paradoxical
bronchospasm, which can be life threatening. If paradoxical bronchospasm occurs, MAXAIR
AUTOHALER 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. 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. 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 MAXAIR AUTOHALER than usual, this may be a marker of destabilization
of asthma and requires reevaluation of the patient and the treatment regimen, giving special
consideration to the possible need for anti-inflammatory treatment, e.g., corticosteroids.
PRECAUTIONS General: Since pirbuterol is a sympathomimetic amine, it should be used
with caution in patients with cardiovascular disorders, including ischemic heart disease,
hypertension, or cardiac arrhythmias, in patients with hyperthyroidism or diabetes mellitus,
and in patients who are unusually responsive to sympathomimetic amines or who have
convulsive disorders. Significant changes in systolic and diastolic blood pressure could be
expected to occur in some patients after use of any beta adrenergic aerosol bronchodilator.
Beta adrenergic agonist medications 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 MAXAIR AUTOHALER should last up to five hours or
longer. MAXAIR AUTOHALER should not be used more frequently than recommended. Do
not increase the dose or frequency of MAXAIR AUTOHALER without consulting your physician.
If you find that treatment with MAXAIR AUTOHALER becomes less effective for symptomatic
relief, or 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 using MAXAIR
AUTOHALER, 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, tremor or nervousness. If you are pregnant or nursing, contact your physician about use
of MAXAIR AUTOHALER. Effective and safe use includes an understanding of the way
the medication should be administered. As with all aerosol medications, it is recommended
to prime (test) MAXAIR AUTOHALER before using for the first time. MAXAIR AUTOHALER
should also be primed if it has not been used in 48 hours. As described in the priming
procedure, use the test fire slide to release two priming sprays into the air away from yourself
and other people. (See “Patient’s Instructions For Use” portion of this package insert.) The
MAXAIR AUTOHALER actuator should not be used with any other inhalation aerosol canister.
In addition, canisters for use with MAXAIR AUTOHALER should not be utilized with any other
actuator. Drug Interactions: Other short-acting beta adrenergic aerosol bronchodilators
should not be used concomitantly with MAXAIR AUTOHALER because they may have additive
effects. Monoamine Oxidase Inhibitors or Tricyclic Antidepressants: Pirbuterol 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 pirbuterol on the vascular system may be potentiated. Beta Blockers:
Beta adrenergic receptor blocking agents not only block the pulmonary effect of beta-
agonists, such as MAXAIR AUTOHALER, but may 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. 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 recom-
mended 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. Carcinogenesis, Mutagenesis and Impair-
ment of Fertility: In a 2-year study in Sprague-Dawley rats, pirbuterol hydrochloride
administered at dietary doses of 1.0, 3.0, and 10 mg/kg (approximately 3, 10, and 35 times
the maximum recommended daily inhalation dose for adults and children on a mg/m? basis)
showed no evidence of carcinogenicity. In an 18-month study in mice at dietary doses of 1.0,
3.0, and 10 mg/kg (approximately 2, 5, and 15 times the maximum recommended daily
inhalation dose for adults and children on a mg/m? basis) no evidence of tumorigenicity was
seen. Reproduction studies in rats administered pirbuterol hydrochloride at oral doses of 1, 3,
and 10 mg/kg (approximately 3, 10, and 35 times the maximum recommended daily
inhalation dose for adults on a mg/m? basis) revealed no evidence of impaired fertility.
Pirbuterol dihydrochloride showed no evidence of mutagenicity in in vitro assays and host-
mediated microbial (Ames) assays for point mutations and in vivo tests for somatic or germ
cell effects following acute and subchronic treatment in mice (cytogenicity assays).
Teratogenic Effects — Pregnancy Category C: Pirbuterol was not teratogenic in rats
administered oral doses of 30, 100, and 300 mg/kg (approximately 100, 340, and 1000 times
the maximum recommended daily inhalation dose for adults on a mg/m? basis). Pirbuterol
was not teratogenic in rabbits administered oral doses of 30 and 100 mg/kg (approximately
200 and 680 times the maximum recommended inhalation dose for adults on a mg/m? basis).
However, pirbuterol at an oral dose of 300 mg/kg (approximately 2000 times the maximum
recommended daily inhalation dose in adults on a mg/m? basis) caused abortions and fetal
death. There are no adequate and well-controlled studies in pregnant women. Pirbuterol
should be used during pregnancy only if the potential benefit justifies the potential risk to
the fetus. Labor and Delivery: Because of the potential for beta-agonist interference with
uterine contractility, use of MAXAIR AUTOHALER for relief of bronchospasm during labor
should be restricted to those patients in whom the benefits clearly outweigh the risk.

Nursing Mothers: It is not known whether pirbuterol is excreted in human milk. Therefore,
MAXAIR AUTOHALER should be used during nursing only if the potential benefit justifies
the possible risk to the newborn. Pediatric Use: MAXAIR AUTOHALER is not recommended
for patients under the age of 12 years because of insufficient clinical data to establish safety
and effectiveness. ADVERSE REACTIONS The following rates of adverse reactions to
pirbuterol are based on single- and multiple-dose clinical trials involving 761 patients, 400
of whom received multiple doses (mean duration of treatment was 2.5 months and maximum
was 19 months). The following were the adverse reactions reported more frequently than 1
in 100 patients: CNS: nervousness (6.9%), tremor (6.0%), headache (2.0%), dizziness (1.2%).
Cardiovascular: palpitations (1.7%), tachycardia (1.2%). Respiratory: cough (1.2%).
Gastrointestinal: nausea (1.7%). The following adverse reactions occurred less frequently
than 1 in 100 patients and there may be a causal relationship with pirbuterol: CNS:
depression, anxiety, confusion, insomnia, weakness, hyperkinesia, syncope. Gardiovascular:
hypotension, skipped beats, chest pain. Gastrointestinal: dry mouth, glossitis, abdominal
pain/cramps, anorexia, diarrhea, stomatitis, nausea and vomiting. Ear, Nose and Throat:
smell/taste changes, sore throat. Dermatological: rash, pruritus. Other: numbness in
extremities, alopecia, bruising, fatigue, edema, weight gain, flushing. Other adverse reactions
were reported with a frequency of less than 1 in 100 patients but a causal relationship be-
tween pirbuterol and the reaction could not be determined: migraine, productive cough,
wheezing, and dermatitis.

The following rates of adverse reactions during three-month controlled clinical trials involving
310 patients are noted. The table does not include mild reactions.

PERCENT OF PATIENTS WITH MODERATE TO SEVERE ADVERSE REACTIONS

Reaction Pirbuterol Metaproterenol
N=157 N=153
Central Nervous System
tremors 1.3% 3.3%
nervousness 4.5% 2.6%
headache 1.3% 2.0%
weakness 0% 1.3%
drowsiness 0% 0.7%
dizziness 0.6% .0%
Cardiovascular
palpitations 1.3% 1.3%
tachycardia 1.3% 2.0%
Respiratory
chest pain/tightness 1.3% .0%
cough 0% 0.7%
Gastrointestinal
nausea 1.3% 2.0%
diarrhea 1.3% 0.7%
dry mouth 1.3% 1.3%
vomiting .0% 0.7%
Dermatological
skin reaction .0% 0.7%
rash 0% 1.3%
Other
bruising 0.6% .0%
smell/taste change 0.6% .0%
backache 0% 0.7%
fatigue 0% 0.7%
hoarseness 0% 0.7%
nasal congestion .0% 0.7%

Electrocardiograms: Electrocardiograms, obtained during a randomized, double-blind,
cross-over study in 57 patients, showed no observations or findings considered clinically
significant, or related to drug administration. Most electrocardiographic observations,
obtained during a randomized, double-blind, cross-over study in 40 patients, were judged
not clinically significant or related to drug administration. One patient was noted to have some
changes on the one hour postdose electrocardiogram consisting of ST and T wave
abnormality suggesting possible inferior ischemia. This abnormality was not observed on the
predose or the six hours postdose ECG. A treadmill was subsequently performed and all the
findings were normal. OVERDOSAGE The expected symptoms with overdosage are those of
excessive beta-stimulation and/or any of the symptoms listed under ADVERSE REACTIONS,
e.g., seizures, angina, hypertension or hypotension, tachycardia with rates up to 200 beats
per minute, arrhythmias, nervousness, headache, tremor, dry mouth, palpitation, nausea,
dizziness, fatigue, malaise, and insomnia. Hypokalemia may also occur. As with all
sympathomimetic aerosol medication, cardiac arrest and even death may be associated with
abuse of MAXAIR AUTOHALER. Treatment consists of discontinuation of pirbuterol together
with appropriate symptomatic therapy. The judicious use of a cardioselective beta-receptor
blocker may be considered, bearing in mind that such medication can produce
bronchospasm. There is insufficient evidence to determine if dialysis is beneficial for
overdosage. The oral median lethal dose of pirbuterol dihydrochloride in mice and rats is
greater than 2000 mg/kg (approximately 3400 and 6800 times the maximum recommended
daily inhalation dose for adults on a mg/m2 basis).

Note: The indented statement below is required by the Federal government’s Clean Air Act
for all products containing or manufactured with chlorofluorocarbons (CFC’s).

WARNING: Contains trichloromonofluoromethane and dichlorodifluoromethane,
substances which harm public health and environment by destroying ozone in the
upper atmosphere.

A notice similar to the above WARNING has been placed in the “Patient’s Instructions For Use”
portion of this package insert under the Environmental Protection Agency’s (EPA’s)
regulations. The patient’s warning states that the patient should consult his or her physician
if there are questions about alternatives.

This is only a brief summary of important information regarding MAXAIR AUTOHALER. For
more information please visit www.maxairautohaler.com or call 1-800-328-0255.
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just not raining) we decided that we
should comply with the CDC’s guidelines
and we ordered a couple of boxes of
longer needles. Trying to be a good soldier
and a team player, I agreed to give these
big boys a try. It was an ugly week.

One of my secrets for giving minimal-
ly painful injections is to prevent the pa-
tient and/ or parent from seeing the busi-
ness end of the syringe. However, even
with my best sleight-of-hand techniques,
I was having trouble hiding the longer nee-
dles. Whenever the patient caught a
glimpse of these ice picks, the anxiety
level in the room escalated and it was
downhill from there.

With longer needles, I was uncomfort-
ably out of control. Wielding an extra few
millimeters of steel, I felt like a jousting
knight of the Round Table galloping down
the runway, my 10-foot lance wobbling in
the wind, never quite sure if I was going
to hit my intended target. When I did
strike pay dirt, watching a 1-inch needle
flexing back and forth in the thigh of a
squirming toddler was more than I could
take. I wasn't going to wait until I had per-
formed an unintended bone marrow biop-
sy, and we halted the experiment.

It wasn'’t the first time I had ignored the
CDC’s recommendation, but I admit that I
have harbored a few second thoughts. How-
ever, recently I have been rescued from my
insecurity by William C. Lippert and Dr. Eric
J. Wall, whose article, “Optimal Intramus-
cular Needle-Penetration Depth,” reassured
me that I can stick with my shorter needles
(Pediatrics 2008;122:e556-63). Using CT and
MRI scans, they have determined that if one
followed the CDC guidelines one would
overpenetrate the thigh of 11% of the pa-
tients using a 1-inch needle and 39% of the
patients if a 1Y4-incher were used. For the
deltoid, the numbers were more troubling.
Overpenetration would occur 11% of the
time with a 5/8-inch needle, 55% fora 7/8-
inch, and a walloping 63% of the time with
a l-inch needle. Ouch!

The authors, neither of whom is a pe-
diatrician, recommend shorter needles for
thigh injections and offer weight- and gen-
der-based guidelines to aid in selection of
the correct length. In their opinion, the
current CDC guidelines for deltoid injec-
tions were still appropriate. However, the
CDC’s Advisory Committee on Immu-
nization Practices has decided to ignore
this new creatively obtained evidence. (See
story, page 8—Ed.) And so, I will continue
to ignore the committees and inject to the
beat of my own drummer. I will temper
the new evidence with my own experi-
ence. In the discussion portion of the pa-
per, Mr. Lippert and Dr. Wall buried a
pearl that supports my rogue practice.
They said that in light of the great vari-
ability in extremity dimensions, “clinical
judgment be used and an assortment of
different lengths be available.”

Three cheers for a combination of com-
mon sense and carefully done science. W
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