
incidences of testicular tumors were 52% vs. 8% in controls. Lifetime dietary administration of
up to 1058 mg/kg/day of nitroglycerin was not tumorigenic in mice. Nitroglycerin was weakly
mutagenic in Ames tests performed in two different laboratories. Nevertheless, there was no
evidence of mutagenicity in an in vivo dominant lethal assay with male rats treated with
doses up to about 363 mg/kg/day, p.o., or in in vitro cytogenic tests in rat and dog tissues.
In a three-generation reproduction study, rats received dietary nitroglycerin at doses up to about
434 mg/kg/day for six months prior to mating of the F0 generation with treatment continuing
through successive F1 and F2 generations. The high dose was associated with decreased feed
intake and body weight gain in both sexes at all matings. No specific effect on the fertility of the
F0 generation was seen. Infertility noted in subsequent generations, however, was attributed to
increased interstitial cell tissue and aspermatogenesis in the high-dose males. In this three-
generation study there was no clear evidence of teratogenicity.
PREGNANCY: Pregnancy Category C – Animal teratology studies have not been conducted
with nitroglycerin-pumpspray. Teratology studies in rats and rabbits, however, were conducted
with topically applied nitroglycerin ointment at doses up to 80 mg/kg/day and 240 mg/kg/day,
respectively. No toxic effects on dams or fetuses were seen at any dose tested. There are no
adequate and well-controlled studies in pregnant women. Nitroglycerin should be given to
pregnant women only if clearly needed.
NURSING MOTHERS: It is not known whether nitroglycerin is excreted in human milk. Because
many drugs are excreted in human milk, caution should be exercised when Nitrolingual®

Pumpspray is administered to a nursing woman.
PEDIATRIC USE: Safety and effectiveness of nitroglycerin in pediatric patients have not 
been established.
ADVERSE REACTIONS: Adverse reactions to oral nitroglycerin dosage forms, particularly
headache and hypotension, are generally dose-related. In clinical trials at various doses of
nitroglycerin, the following adverse effects have been observed: Headache, which may be severe
and persistent, is the most commonly reported side effect of nitroglycerin with an incidence on
the order of about 50% in some studies. Cutaneous vasodilation with flushing may occur.
Transient episodes of dizziness and weakness, as well as other signs of cerebral ischemia
associated with postural hypotension, may occasionally develop. Occasionally, an individual may
exhibit marked sensitivity to the hypotensive effects of nitrates and severe responses (nausea,
vomiting, weakness, restlessness, pallor, perspiration and collapse) may occur even with
therapeutic doses. Drug rash and/or exfoliative dermatitis have been reported in patients
receiving nitrate therapy. Nausea and vomiting appear to be uncommon. Nitrolingual®

Pumpspray given to 51 chronic stable angina patients in single doses of 0.4, 0.8 and 1.6 mg as
part of a double-blind, 5-period single-dose cross-over study exhibited an adverse event profile
that was generally mild to moderate. Adverse events occurring at a frequency greater than 2%
included: headache, dizziness, and paresthesia. Less frequently reported events in this trial
included (≤2%): dyspnea, pharyngitis, rhinitis, vasodilation, peripheral edema, asthenia, and
abdominal pain.
OVERDOSAGE: Signs and Symptoms:
Nitrate overdosage may result in: severe hypotension, persistent throbbing headache, vertigo,
palpitation, visual disturbance, flushing and perspiring skin (later becoming cold and cyanotic),
nausea and vomiting (possibly with colic and even bloody diarrhea), syncope (especially in the
upright posture), methemoglobinemia with cyanosis and anorexia, initial hyperpnea, dyspnea
and slow breathing, slow pulse (dicrotic and intermittent), heart block, increased intracranial
pressure with cerebral symptoms of confusion and moderate fever, paralysis and coma followed
by clonic convulsions, and possibly death due to circulatory collapse.
Methemoglobinemia:
Case reports of clinically significant methemoglobinemia are rare at conventional doses of
organic nitrates. The formation of methemoglobin is dose-related and in the case of genetic
abnormalities of hemoglobin that favor methemoglobin formation, even conventional doses of
organic nitrates could produce harmful concentrations of methemoglobin.
Treatment of Overdosage:
Keep the patient recumbent in a shock position and comfortably warm. Passive movement of the
extremities may aid venous return. Administer oxygen and artificial ventilation, if necessary. If
methemoglobinemia is present, administration of methylene blue (1% solution), 1-2 mg per
kilogram of body weight intravenously, may be required. If an excessive quantity of Nitrolingual®

Pumpspray has been recently swallowed gastric lavage may be of use.
WARNING: Epinephrine is ineffective in reversing the severe hypotensive events associated with
overdosage. It and related compounds are contraindicated in this situation.
DOSAGE AND ADMINISTRATION: At the onset of an attack, one or two metered sprays should
be administered onto or under the tongue. If chest pain is unrelieved 5 minutes after taking the
first dose, prompt medical attention (9-1-1) is recommended. No more than three metered sprays
are recommended within a 15-minute period. Nitrolingual® Pumpspray may be used prophylactically
five to ten minutes prior to engaging in activities which might precipitate an acute attack.
Each metered spray of Nitrolingual® Pumpspray delivers 48 mg of solution containing 400 mcg
of nitroglycerin after an initial priming of 5 sprays. It will remain adequately primed for 6 weeks. If
the product is not used within 6 weeks it can be adequately reprimed with 1 spray. Longer
storage periods without use may require up to 5 repriming sprays.There are 60 or 200 metered
sprays per bottle.The total number of available doses is dependent, however, on the number of
sprays per use (1 or 2 sprays), and the frequency of repriming.
The transparent container can be used for continuous monitoring of the consumption. The end
of the pump should be covered by the fluid level. Once fluid falls below the level of the center
tube, sprays will not be adequate and the container should be replaced.As with all other sprays,
there is a residual volume of fluid at the bottom of the bottle which cannot be used.
During application the patient should rest, ideally in the sitting position.The container should be
held vertically with the valve head uppermost and the spray orifice as close to the mouth as
possible. The dose should preferably be sprayed onto the tongue by pressing the button firmly
and the mouth should be closed immediately after each dose. THE SPRAY SHOULD NOT BE
INHALED. The medication should not be expectorated or the mouth rinsed for 5 to 10 minutes
following administration. Patients should be instructed to familiarize themselves with the position
of the spray orifice, which can be identified by the finger rest on top of the valve, in order to
facilitate orientation for administration at night.
HOW SUPPLIED: Each box of Nitrolingual® Pumpspray contains one glass bottle coated with
red transparent plastic which assists in containing the glass and medication should the bottle be
shattered. Each bottle contains 4.9 g or 12 g (Net Content) of nitroglycerin lingual spray which
will deliver 60 or 200 metered sprays containing 400 mcg of nitroglycerin per spray after priming.
Nitrolingual® Pumpspray is available as:
• 60-dose (4.9 g) single bottle NDC 59630-300-65
• 200-dose (12 g) single bottle NDC 59630-300-20
Store at 25 °C (77 °F); excursions permitted to 15-30 °C (59-86 °F) [see USP Controlled 
Room Temperature].
Note: Nitrolingual® Pumpspray contains 20% alcohol. Do not forcefully open or burn container
after use. Do not spray toward flames. Rx Only.
The following trademarks are either registered trademarks or trademarks of Pohl-Boskamp in the
United States and/or other countries: Pohl-Boskamp word mark; Pohl-Boskamp logo; Nitrolingual
word mark; Peppermint flavor of nitroglycerin; Peppermint scent of nitroglycerin; Nitrolingual
Pumpspray shapes, Nitrolingual Pumpspray colors, and the sound of Nitrolingual Pumpspray.

Manufactured for
SHIONOGI PHARMA, Inc., Atlanta, GA 30328
by G. Pohl-Boskamp GmbH & Co. KG,
25551 Hohenlockstedt, Germany.

(nitroglycerin lingual spray)
400 mcg per spray, 60 or 200 Metered Sprays

DESCRIPTION: Nitroglycerin, an organic nitrate, is a vasodilator which has effects on both
arteries and veins.The chemical name for nitroglycerin is 1,2,3-propanetriol trinitrate (C3H5N3O9).
The compound has a molecular weight of 227.09.The chemical structure is:

Nitrolingual® Pumpspray (nitroglycerin lingual spray 400 mcg) is a metered dose spray containing
nitroglycerin.This product delivers nitroglycerin (400 mcg per spray, 60 or 200 metered sprays) in
the form of spray droplets onto or under the tongue. Inactive ingredients: medium-chain
triglycerides, dehydrated alcohol, medium-chain partial glycerides, peppermint oil.

CLINICAL PHARMACOLOGY: The principal pharmacological action of nitroglycerin is relaxation
of vascular smooth muscle, producing a vasodilator effect on both peripheral arteries and veins
with more prominent effects on the latter. Dilation of the post-capillary vessels, including large
veins, promotes peripheral pooling of blood and decreases venous return to the heart, thereby
reducing left ventricular end-diastolic pressure (pre-load). Arteriolar relaxation reduces systemic
vascular resistance and arterial pressure (after-load).
The mechanism by which nitroglycerin relieves angina pectoris is not fully understood. Myocardial
oxygen consumption or demand (as measured by the pressure-rate product, tension-time index,
and stroke-work index) is decreased by both the arterial and venous effects of nitroglycerin and
presumably, a more favorable supply-demand ratio is achieved.
While the large epicardial coronary arteries are also dilated by nitroglycerin, the extent to which
this action contributes to relief of exertional angina is unclear.
Nitroglycerin is rapidly metabolized in vivo, with a liver reductase enzyme having primary
importance in the formation of glycerol nitrate metabolites and inorganic nitrate.Two active major
metabolites, 1,2- and 1,3-dinitroglycerols, the products of hydrolysis, although less potent as
vasodilators, have longer plasma half-lives than the parent compound. The dinitrates are further
metabolized to mononitrates (considered biologically inactive with respect to cardiovascular
effects) and ultimately glycerol and carbon dioxide.
Therapeutic doses of nitroglycerin may reduce systolic, diastolic and mean arterial blood
pressure. Effective coronary perfusion pressure is usually maintained, but can be compromised
if blood pressure falls excessively or increased heart rate decreases diastolic filling time.
Elevated central venous and pulmonary capillary wedge pressures, pulmonary vascular
resistance and systemic vascular resistance are also reduced by nitroglycerin therapy. Heart rate
is usually slightly increased, presumably a reflex response to the fall in blood pressure. Cardiac
index may be increased, decreased, or unchanged. Patients with elevated left ventricular filling
pressure and systemic vascular resistance values in conjunction with a depressed cardiac index
are likely to experience an improvement in cardiac index. On the other hand, when filling
pressures and cardiac index are normal, cardiac index may be slightly reduced. In a
pharmacokinetic study when a single 0.8 mg dose of Nitrolingual® Pumpspray was administered
to healthy volunteers (n = 24), the mean Cmax and Tmax were 1,041pg/mL · min and 7.5 minutes,
respectively. Additionally, in these subjects the mean area-under-the-curve (AUC) was 12,769
pg/mL · min. In a randomized, double-blind single-dose, 5-period cross-over study in 51 patients
with exertional angina pectoris significant dose-related increases in exercise tolerance, time to
onset of angina and ST-segment depression were seen following doses of 0.2, 0.4, 0.8 and 1.6 mg
of nitroglycerin delivered by metered pumpspray as compared to placebo. Additionally the drug
was well tolerated as evidenced by a profile of generally mild to moderate adverse events.
INDICATIONS AND USAGE: Nitrolingual® Pumpspray is indicated for acute relief of an attack or
prophylaxis of angina pectoris due to coronary artery disease.
CONTRAINDICATIONS: Allergic reactions to organic nitrates are rare. Nitroglycerin is
contraindicated in patients who are allergic to it. Nitrolingual® Pumpspray is contraindicated in
patients taking certain drugs for erectile dysfunction (phosphodiesterase inhibitors), as their
concomitant use can cause severe hypotension. The time course and dose-dependency of this
interaction are not known.
WARNINGS: Amplification of the vasodilatory effects of Nitrolingual® Pumpspray by certain drugs
(phosphodiesterase inhibitors) used to treat erectile dysfunction can result in severe hypotension.
The time course and dose dependence of this interaction have not been studied. Appropriate
supportive care has not been studied, but it seems reasonable to treat this as a nitrate overdose,
with elevation of the extremities and with central volume expansion. The use of any form of
nitroglycerin during the early days of acute myocardial infarction requires particular attention to
hemodynamic monitoring and clinical status.
PRECAUTIONS: (General) Severe hypotension, particularly with upright posture, may occur
even with small doses of nitroglycerin. The drug, therefore, should be used with caution in
subjects who may have volume depletion from diuretic therapy or in patients who have low
systolic blood pressure (e.g., below 90 mm Hg). Paradoxical bradycardia and increased angina
pectoris may accompany nitroglycerin-induced hypotension. Nitrate therapy may aggravate the
angina caused by hypertrophic cardiomyopathy.
Tolerance to this drug and cross-tolerance to other nitrates and nitrites may occur. Tolerance to
the vascular and anti-anginal effects of nitrates has been demonstrated in clinical trials,
experience through occupational exposure, and in isolated tissue experiments in the laboratory.
In industrial workers continuously exposed to nitroglycerin, tolerance clearly occurs. Moreover,
physical dependence also occurs since chest pain, acute myocardial infarction, and even sudden
death have occurred during temporary withdrawal of nitroglycerin from the workers. In various
clinical trials in angina patients, there are reports of anginal attacks being more easily provoked
and of rebound in the hemodynamic effects soon after nitrate withdrawal.The relative importance
of these observations to the routine, clinical use of nitroglycerin is not known.
PRECAUTIONS: (INFORMATION FOR PATIENTS)
Physicians should discuss with patients that Nitrolingual® Pumpspray should not be used with
certain drugs taken for erectile dysfunction (phosphodiesterase inhibitors) because of the risk of
lowering their blood pressure dangerously.
DRUG INTERACTIONS: Alcohol may enhance sensitivity to the hypotensive effects of nitrates.
Nitroglycerin acts directly on vascular muscle. Therefore, any other agents that depend on
vascular smooth muscle as the final common path can be expected to have decreased or
increased effect depending upon the agent.
Marked symptomatic orthostatic hypotension has been reported when calcium channel blockers
and oral controlled-release nitroglycerin were used in combination. Dose adjustments of either
class of agents may be necessary. Concomitant use of nitric oxide donors (like Nitrolingual®

Pumpspray) and certain drugs for the treatment of erectile dysfunction (phosphodiesterase
inhibitors) can amplify their vasodilatory effects, resulting in severe hypotension.The concomitant
use of these drugs is contraindicated (see CONTRAINDICATIONS) and alternative therapies
should be used to treat acute angina episodes.
CARCINOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILITY: Animal carcinogenesis
studies with sublingual nitroglycerin have not been performed. Rats receiving up to 434
mg/kg/day of dietary nitroglycerin for 2 years developed dose-related fibrotic and neoplastic
changes in liver, including carcinomas, and interstitial cell tumors in testes. At high dose, the
incidences of hepatocellular carcinomas in both sexes were 52% vs. 0% in controls, and
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Medical Home Standards Favor Patients, EHRs 
B Y  M A RY  E L L E N  S C H N E I D E R

T
he National Committee for Qual-
ity Assurance has released new
standards for practices seeking

recognition as a medical home. 
The standards require practices to

demonstrate continuity of care by allow-
ing patients to select a personal physician,
offering after-hour access to appointments
and medical advice, and having inter-

preters available and making sure forms
and other documents are in the patient’s
preferred language. The standards were
redesigned to better echo the require-
ments of the new Medicare and Medicaid
programs offering incentives for the im-
plementation of electronic health records. 

Most practices are still physician cen-
tric, said Dr. Xavier Sevilla, a pediatrician
in Lakewood Ranch, Fla., and a member
of the NCQA Patient-Centered Medical

Home Advisory Committee. For exam-
ple, practices typically open their doors
when it’s convenient for physicians and
offer standard 15-minute appointments
for the same reason. 

With some of the new standards,
NCQA officials are looking to get physi-
cians thinking about things from the pa-
tient’s point of view, he said. 

“There is a big gap between where we
want to go, which is that advanced pri-

mary care patient-centered medical
home, and what we have right now,” Dr.
Sevilla said in an interview. 

This is the first time the standards have
been revamped since they were issued in
January 2008. As with the earlier version
of the recognition program, the NCQA
offers practices three levels of recognition
based on points earned for each element
of the standards. However, all recognition
levels require practices to comply with six
“must-pass” elements: access during of-
fice hours, using data for population
management, care management, sup-
porting the self-care process, tracking re-
ferrals and follow-up, and implementing
continuous quality improvement. 

Starting in 2012, participating prac-
tices will receive extra credit if they re-
port the results of a new, standardized
patient experience survey. The survey is
being developed in collaboration with
the Agency for Healthcare Research and
Quality and will be a medical home ver-
sion of the Consumer Assessment of
Healthcare Providers and Systems
(CAHPS) Clinician & Group Survey. It is
expected to be released later this year. 

Practices will get credit for reporting
in 2012, but the NCQA expects to eval-
uate practices on results in the future. 

The updated standards also include
more requirements for the use of health
information technology and are closely
modeled on the federal EHR incentive
program that began earlier this year. 

For example, the NCQA standards re-
quire practices to use an electronic pre-
scribing system that generates and trans-
mits at least 40% of eligible prescriptions
to pharmacies. The NCQA also calls on
practices to use an electronic system to
record up-to-date problem lists, allergies
and adverse reactions, smoking status,
and a list of prescription medications. 

The revised standards are a “paragon of
21st century primary care,” NCQA Pres-
ident Margaret E. O’Kane said in a state-
ment. “By emphasizing access, health in-
formation technology, and partnerships
between clinicians and patients to im-
prove health, these new standards raise
the bar in defining high-quality care.”

The NCQA rewrote the standards to
be more clear and specific, but also to be
more challenging. Dr. Sevilla, who chairs
the American Academy of Pediatrics
Steering Committee of Quality Im-
provement and Management, advises
practices to try to qualify for NCQA
recognition in terms of where they are
now as a medical home, then use the
standards as a “road map” for continuing
to improve. But earning 100 points from
the start will be very difficult, he said. 

The medical home recognition pro-
gram is the NCQA’s fastest growing pro-
gram. Since December 2008, the number
of clinicians recognized through the pro-
gram has climbed from 214 to 7,676 at the
end of 2010. Over the same period, the
number of practices recognized as med-
ical homes has risen from 28 to 1,506. ■

The 2011 standards are available at
www.ncqa.org/view-pcmh2011.


