
In a placebo-controlled fixed dose titration study of REVATIO (starting with
recommended dose of 20 mg TID and increased to 40 mg TID and then 80 mg TID)
as an adjunct to intravenous epoprostenol in pulmonary arterial hypertension, the
adverse events that were reported were more frequent than in the placebo arm (>6%
difference) are shown in Table 2.

Table 2. REVATIO-Epoprostenol Adverse Events More Frequent (> 6%) than Placebo

^includes peripheral edema

REVATIO Injection

REVATIO injection was studied in a 66-patient, placebo-controlled study at doses targeting
plasma concentrations between 10 and 500 ng/mL (up to 8 times the exposure of the
recommended dose).Adverse events in PAH patients were similar to those seen with oral tablets.

Postmarketing Experience

The following adverse reactions have been identified during postapproval use of sildenafil
(marketed for both PAH and erectile dysfunction). Because these reactions are reported
voluntarily from a population of uncertain size, it is not always possible to reliably estimate
their frequency or establish a causal relationship to drug exposure.

Cardiovascular Events

In postmarketing experience with sildenafil at doses indicated for erectile dysfunction,
serious cardiovascular, cerebrovascular, and vascular events, including myocardial infarction,
sudden cardiac death, ventricular arrhythmia, cerebrovascular hemorrhage, transient
ischemic attack, hypertension, pulmonary hemorrhage, and subarachnoid and intracerebral
hemorrhages have been reported in temporal association with the use of the drug. Most, but
not all, of these patients had preexisting cardiovascular risk factors. Many of these events
were reported to occur during or shortly after sexual activity, and a few were reported to
occur shortly after the use of sildenafil without sexual activity. Others were reported to have
occurred hours to days after use concurrent with sexual activity. It is not possible to
determine whether these events are related directly to sildenafil, to sexual activity, to the
patient’s underlying cardiovascular disease, or to a combination of these or other factors.

Decreases in and Loss of Vision

When used to treat erectile dysfunction, non-arteritic anterior ischemic optic neuropathy
(NAION), a cause of decreased vision including permanent loss of vision, has been
reported postmarketing in temporal association with the use of phosphodiesterase type 5
(PDE5) inhibitors, including sildenafil. Most, but not all, of these patients had underlying
anatomic or vascular risk factors for developing NAION, including but not necessarily
limited to: low cup to disc ratio (“crowded disc”), age over 50, diabetes, hypertension,
coronary artery disease, hyperlipidemia and smoking. It is not possible to determine
whether these events are related directly to the use of PDE5 inhibitors, to the patient’s
underlying vascular risk factors or anatomical defects, to a combination of these factors,
or to other factors [see Warnings and Precautions].

Loss of Hearing

Cases of sudden decrease or loss of hearing have been reported postmarketing in
temporal association with the use of PDE5 inhibitors, including REVATIO. In some of the
cases, medical conditions and other factors were reported that may have also played a role
in the otologic adverse events. In many cases, medical follow-up information was limited. It
is not possible to determine whether these reported events are related directly to the use of
REVATIO, to the patient’s underlying risk factors for hearing loss, a combination of these
factors, or to other factors [see Warnings and Precautions].

Other Events

The following list includes other adverse events that have been identified during
postmarketing use of REVATIO. The list does not include adverse events that are reported
from clinical trials and that are listed elsewhere in this section. These events have been
chosen for inclusion either due to their seriousness, reporting frequency, lack of clear
alternative causation, or a combination of these factors. Because these reactions were
reported voluntarily from a population of uncertain size, it is not possible to reliably
estimate their frequency or establish a causal relationship to drug exposure.

Nervous system: Seizure, seizure recurrence

DRUG INTERACTIONS

Nitrates

Concomitant use of REVATIO with nitrates in any form is contraindicated
[see Contraindications].

Ritonavir and other Potent CYP3A Inhibitors

Concomitant use of REVATIO with ritonavir and other potent CYP3A inhibitors is not
recommended [see Warnings and Precautions].

Alpha-blockers

Use caution when co-administering alpha-blockers with REVATIO because of additive blood
pressure-lowering effects [see Warnings and Precautions].

In drug-drug interaction studies, sildenafil (25 mg, 50 mg, or 100 mg) and the alpha-blocker
doxazosin (4 mg or 8 mg) were administered simultaneously to patients with benign
prostatic hyperplasia (BPH) stabilized on doxazosin therapy. In these study populations,
mean additional reductions of supine systolic and diastolic blood pressure of 7/7 mmHg,
9/5 mmHg, and 8/4 mmHg, respectively, were observed. Mean additional reductions of
standing blood pressure of 6/6 mmHg, 11/4 mmHg, and 4/5 mmHg, respectively, were also
observed. There were infrequent reports of patients who experienced symptomatic postural
hypotension. These reports included dizziness and light-headedness, but not syncope.

Amlodipine

When sildenafil 100 mg oral was co-administered with amlodipine, 5 mg or 10 mg oral, to
hypertensive patients, the mean additional reduction on supine blood pressure was 8 mmHg
systolic and 7 mmHg diastolic.

USE IN SPECIFIC POPULATIONS

Pregnancy

Pregnancy Category B

No evidence of teratogenicity, embryotoxicity, or fetotoxicity was observed in pregnant rats or rabbits
dosed with sildenafil 200 mg/kg/day during organogenesis, a level that is, on a mg/m2 basis,32-
and 68-times, respectively, the recommended human dose (RHD) of 20 mgTID. In a rat pre- and
postnatal development study, the no-observed-adverse-effect dose was 30 mg/kg/day (equivalent
to 5-times the RHD on a mg/m2 basis).There are,however,no adequate and well-controlled studies
of sildenafil in pregnant women.Because animal reproduction studies are not always predictive of
human response, this drug should be used during pregnancy only if clearly needed.

Labor and Delivery

The safety and efficacy of REVATIO during labor and delivery has not been studied.

Nursing Mothers

It is not known if sildenafil or its metabolites are excreted in human breast milk. Because
many drugs are excreted in human milk, caution should be exercised when REVATIO is
administered to a nursing woman.

Pediatric Use

Safety and effectiveness of sildenafil in pediatric pulmonary hypertension patients have not
been established.

Geriatric Use

Clinical studies of REVATIO did not include sufficient numbers of subjects aged 65 and over to
determine whether they respond differently from younger subjects. Other reported clinical
experience has not identified differences in responses between the elderly and younger patients. In
general, dose selection for an elderly patient should be cautious, reflecting the greater frequency of
decreased hepatic, renal, or cardiac function, and of concomitant disease or other drug therapy.

Hepatic Impairment

No dose adjustment for mild to moderate impairment is required. Severe impairment
has not been studied.

Renal Impairment

No dose adjustment is required (including severe impairment CLcr < 30 mL/min).

OVERDOSAGE

In studies with healthy volunteers of single doses up to 800 mg, adverse events were
similar to those seen at lower doses but rates and severities were increased.

In cases of overdose, standard supportive measures should be adopted as required. Renal
dialysis is not expected to accelerate clearance as sildenafil is highly bound to plasma
proteins and it is not eliminated in the urine.

NONCLINICAL TOXICOLOGY

Carcinogenesis, Mutagenesis, Impairment of Fertility

Sildenafil was not carcinogenic when administered to rats for up to 24 months at
60 mg/kg/day, a dose resulting in total systemic exposure (AUC) to unbound sildenafil and
its major metabolite 33 and 37 times, for male and female rats respectively, the human
exposure at the RHD of 20 mg TID. Sildenafil was not carcinogenic when administered to
male and female mice for up to 21 and 18 months, respectively, at doses up to a maximally
tolerated level of 10 mg/kg/day, a dose equivalent to the RHD on a mg/m2 basis.

Sildenafil was negative in in vitro bacterial and Chinese hamster ovary cell assays to
detect mutagenicity, and in vitro human lymphocytes and in vivo mouse micronucleus
assays to detect clastogenicity.

There was no impairment of fertility in male or female rats given up to 60 mg sildenafil/kg/day,a
dose producing a total systemic exposure (AUC) to unbound sildenafil and its major metabolite of 19
and 38 times for males and females, respectively, the human exposure at the RHD of 20 mgTID.

PATIENT COUNSELING INFORMATION

• Inform patients of contraindication of REVATIO with regular and/or intermittent use of organic nitrates.

• Inform patients that sildenafil is also marketed as VIAGRA for erectile dysfunction.
Advise patients taking REVATIO not to take VIAGRA or other PDE5 inhibitors.

• Advise patients to seek immediate medical attention in the event of a sudden loss of
vision in one or both eyes while taking REVATIO. Such an event may be a sign of NAION.

• Advise patients to seek prompt medical attention in the event of sudden decrease or loss of
hearing while taking REVATIO.These events may be accompanied by tinnitus and dizziness.
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ADVERSE EVENTS Placebo Revatio Placebo-Subtracted
% Epoprostenol Epoprostenol %

(n = 131) (n = 134)

Headache 34 57 23
Edema^ 13 25 14
Dyspepsia 2 16 14
Pain in extremity 6 17 11
Diarrhea 18 25 7
Nausea 18 25 7
Nasal congestion 2 9 7
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ng/mL in the group with autoim-
mune conditions and 29.7 ng/mL in
the group with nonautoimmune con-
ditions, a nonsignificant difference,
reported Dr. Pelajo, who is a research
fellow at the center. Overall, 55% of
children had levels of vitamin D in the
range for deficiency (less than 20
ng/mL) or insufficiency (20-29
ng/mL), with no significant differ-
ence between the two groups. 

The prevalence of deficiency was
23% in the children with autoimmune
conditions and 14% in the children
without; the prevalence of insuffi-

ciency was 33% and 38%, respectively.
Vitamin D levels did differ by race/eth-

nicity: Mean values were highest among
white children (30.7 ng/mL), lowest
among black children (17.9 ng/mL), and
intermediate among children who were
Hispanic (21.3 ng/mL), Asian Indian
(20.2 ng/mL), and Asian (21.1 ng/mL). 

Levels were lower in overweight chil-
dren, compared with their counterparts
who had a normal body mass index (24.1
vs. 29.5 ng/mL, respectively), and they
decreased with increasing age. 

Finally, levels varied by season of vis-
it, with the highest values seen in sum-

mer (36.0 ng/mL) and considerably low-
er ones seen in fall (27.7 ng/mL), winter
(25.7 ng/mL), and spring (26.3 ng/mL).

Children who took supplements had
higher vitamin D levels than did their
peers who took no supplements. How-
ever, when the supplemented group was
stratified by dose, the difference relative
to the nonsupplemented group was sig-
nificant only for children who took sup-
plements containing more than 400 IU of
vitamin D3. 

“Taking 400 IU is the same as not tak-
ing anything because it’s such a low
dose,” commented Dr. Pelajo. ■

Major Finding: Overall, 55% of chil-
dren with rheumatologic conditions
had vitamin D deficiency or insuffi-
ciency, with no significant differ-
ence between children with autoim-
mune conditions (56%) and
children with nonautoimmune con-
ditions (52%).

Data Source: An observational study
of 254 consecutive children seen in
a pediatric rheumatology clinic. 

Disclosures: Dr. Pelajo reported that
she had no conflicts of interest relat-
ed to the study.
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For Kids’ Pain,
Opioid Combo
Equals Ibuprofen 

FROM THE AMERICAN PAIN

SOCIETY ANNUAL MEETING

B A L T I M O R E —  Codeine combined
with ibuprofen did not relieve pain from
pediatric acute musculoskeletal injuries
any more effectively than ibuprofen
alone; however, the combination thera-
py was associated with fewer side effects,
according to findings from a small, ran-
domized controlled trial.

Pain management in children gener-
ally tends to be poor, and children pre-
senting with a limb trauma need to re-
ceive an opioid, and possibly one that’s
stronger than codeine, “to better relieve
their pain and bring it down to below [a
Visual Analog Scale score of] 4,” Sylvie
Le May, Ph.D., said.

The study involved 83 children (aged
6-17 years) who presented to the emer-
gency department at CHU Sainte-Justine
University Hospital Center, Montreal,
with limb fractures, sprains, and contu-
sions between March 2008 and October
2009. At baseline, the children reported
having moderate to severe pain (4-10 on
the VAS). 

In all, 42 patients were randomized to
receive codeine and ibuprofen, whereas
41 patients in the control group received
ibuprofen and placebo. The children’s
pain levels were measured at triage, then
at the 60-, 90-, and 120-minute marks af-
terward. 

Children in the experimental group
had a mean score of 5.9 VAS at triage,
then 4.2, 4.0, and 3.5, respectively; those
in the control group had mean scores of
5.7, 3.9, 4.1, and 3.8.

Dr. Le May explained that she under-
took the study because, in her experience
as a nurse, children “with this kind of
pain [from] limb trauma should receive
an opioid. That’s the standard, but physi-
cians are not following the standard.”

Dr. Le May said that her 2005-2007
study of 150 charts of children present-
ing to EDs with severe sprains, fractures,
burns, deep lacerations, and abdominal
pain found that only 3% of children re-
ceived an opioid for their pain. 

—Hillel Kuttler

Disclosures: Dr. Le May reported having
no conflicts of interest.


