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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 (see PRECAUTIONS: General).
Concomitant administration of oral contraceptives (ethinyl estradiol 30 µg and levonorgestrel 150 µg) did not affect the 
pharmacokinetics of sildenafil.
Concomitant administration of a single 100 mg dose of sildenafil with 10 mg of atorvastatin did not alter the 
pharmacokinetics of either sildenafil or atorvastatin.
Single doses of antacid (magnesium hydroxide/aluminum hydroxide) did not affect the bioavailability of sildenafil.
Effects of REVATIO on Other Drugs
In vitro studies: Sildenafil is a weak inhibitor of the cytochrome P450 isoforms 1A2, 2C9, 2C19, 2D6, 2E1 and 3A4 
(IC50 >150 µM).
In vivo studies: 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.
No significant interactions were shown with tolbutamide (250 mg) or warfarin (40 mg), both of which are metabolized 
by CYP2C9.
Sildenafil (50 mg) did not potentiate the increase in bleeding time caused by aspirin (150 mg).
Sildenafil (50 mg) did not potentiate the hypotensive effect of alcohol in healthy volunteers with mean maximum blood 
alcohol levels of 0.08%.
In healthy subjects, co-administration of 125 mg b.i.d. bosentan and 80 mg t.i.d. sildenafil resulted in a 63% decrease in
AUC of sildenafil and a 50% increase in AUC of bosentan.
In a study of healthy volunteers, sildenafil (100 mg) did not affect the steady-state pharmacokinetics of the HIV protease
inhibitors saquinavir and ritonavir, both of which are CYP3A4 substrates.
Sildenafil had no impact on the plasma levels of oral contraceptives (ethinyl estradiol 30 µg and levonorgestrel 150 µg).
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 Recommended Human Dose (RHD) of 20 mg t.i.d. 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
lymphocyte and in vitro 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 19 and 38 times, for males and
females, respectively, the human exposure at the RHD of 20 mg t.i.d.
Pregnancy
Pregnancy Category B. No evidence of teratogenicity, embryotoxicity or fetotoxicity was observed in pregnant rats or 
rabbits, dosed with 200 mg sildenafil/kg/day during organogenesis, a level that is, on a mg/m2 basis,
32- and 68-times, respectively, the RHD of 20 mg t.i.d. 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 no 
adequate and well-controlled studies of sildenafil in pregnant women.
Nursing Mothers
It is not known if sildenafil citrate and/or metabolites are excreted in human breast milk. Since many drugs are excreted in
human milk, caution should be used when REVATIO is administered to nursing women.
Pediatric Use
Safety and Effectiveness of sildenafil in pediatric pulmonary hypertension patients has not been established.
Geriatric Use
Healthy elderly volunteers (65 years or over) had a reduced clearance of sildenafil, but studies did not include sufficient
numbers of subjects to determine whether they respond differently from younger subjects. Other reported clinical 
experience has not identified differences in response between the elderly and younger pulmonary arterial hypertension
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.

ADVERSE REACTIONS
Clinical Trials
Safety data were obtained from the pivotal study and an open-label extension study in 277 treated patients with pulmonary
arterial hypertension. Doses up to 80 mg t.i.d. were studied.
The overall frequency of discontinuation in REVATIO-treated patients at the recommended dose of 20 mg t.i.d. was low (3%)
and the same as placebo (3%). 
In the pivotal placebo-controlled trial in pulmonary arterial hypertension, the adverse drug reactions that were reported by
at least 3% of REVATIO patients treated at the recommended dosage (20 mg t.i.d.) and were more frequent in REVATIO
patients than placebo patients, are shown in Table 1. Adverse events were generally transient and mild to moderate in
nature.
Table 1. Sildenafil Adverse Events in �3% of Patients and More Frequent Than Placebo

At doses higher than the recommended 20 mg t.i.d. there was a greater incidence of some adverse events including 
flushing, diarrhea, myalgia and visual disturbances. Visual disturbances were identified as mild and transient, and were 
predominately color-tinge to vision, but also increased sensitivity to light or blurred vision.
In the pivotal study, the incidence of retinal hemorrhage at the recommended sildenafil 20 mg t.i.d. dose was 1.4% versus
0% placebo and for all sildenafil doses studied was 1.9% versus 0% placebo. The incidence of eye hemorrhage at both the
recommended dose and at all doses studied was 1.4% for sildenafil versus 1.4% for placebo. The patients experiencing
these events had risk factors for hemorrhage including concurrent anticoagulant therapy.
Post-Marketing Experience
In post-marketing experience with sildenafil citrate at doses indicated for male 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 concurent with sexual activity. It is
not possible to determine whether these events are related directly to sildenafil citrate, to sexual activity, to the patient’s
underlying cardiovascular disease, or to a combination of these or other factors.
When used to treat male-erectile dysfunction, non-arteritic anterior ischemic optic neuropathy (NAION), a cause of
decreased vision including permanent loss of vision, has been reported rarely post-marketing in temporal association with
the use of phosphodiesterase type 5 (PDE5) inhibitors, including sildenafil citrate. 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 PRECAUTIONS/
Information for Patients).
Cases of sudden decrease or loss of hearing have been reported post-marketing 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 possi-
ble 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 PRECAUTIONS, Information for Patients).

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 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.

U.S. Pharmaceutical

ADVERSE EVENT %
Epistaxis
Headache 
Dyspepsia
Flushing
Insomnia
Erythema 

Dyspnea exacerbated 
Rhinitis nos 
Diarrhea nos 

Myalgia
Pyrexia 

Gastritis nos 
Sinusitis

Paresthesia

Placebo (n=70) 
1

39
7
4
1
1
3
0
6
4
3
0
0
0

Sildenafil 20 mg t.i.d. (n=69)
9

46
13
10
7
6
7
4
9
7
6
3
3
3

Placebo Subtracted
8
7
6
6
6
5
4
4
3
3
3
3
3
3

INDICATIONS AND USAGE
REVATIO is indicated for the treatment of pulmonary arterial hypertension (WHO Group I) to improve exercise ability.
The efficacy of REVATIO has not been evaluated in patients currently on bosentan therapy.

CONTRAINDICATIONS
Consistent with its known effects on the nitric oxide/cGMP pathway (see CLINICAL PHARMACOLOGY), sildenafil was shown
to potentiate the hypotensive effects of nitrates, and its administration to patients who are using organic nitrates, either 
regularly and/or intermittently, in any form is therefore contraindicated.
REVATIO is contraindicated in patients with a known hypersensitivity to any component of the tablet.

WARNINGS
The concomitant administration of the protease inhibitor ritonavir (a highly potent CYP3A4 inhibitor) substantially increases
serum concentrations of sildenafil, therefore co-administration with REVATIO is not recommended (see Drug Interactions and
DOSAGE AND ADMINISTRATION).
REVATIO has vasodilator properties, resulting in mild and transient decreases in blood pressure (see 
PRECAUTIONS). Prior to prescribing REVATIO, physicians should carefully consider whether their patients with 
certain underlying conditions could be adversely affected by such vasodilatory effects, for example patients with resting
hypotension (BP <90/50), or with fluid depletion, severe left ventricular outflow obstruction, or autonomic dysfunction.
Pulmonary vasodilators may significantly worsen the cardiovascular status of patients with pulmonary 
veno-occlusive disease (PVOD). Since there are no clinical data on administration of REVATIO to patients with veno-occlusive
disease, administration of REVATIO to such patients is not recommended. Should signs of pulmonary edema occur when
sildenafil is administered, the possibility of associated PVOD should be considered.
There is no controlled clinical data on the safety or efficacy of REVATIO in the following groups; if prescribed, this should be
done with caution:
• Patients who have suffered a myocardial infarction, stroke, or life-threatening arrhythmia within the last 6 months;
• Patients with coronary artery disease causing unstable angina;
• Patients with hypertension (BP >170/110);
• Patients with retinitis pigmentosa (a minority of these patients have genetic disorders of retinal phosphodiesterases);
• Patients currently on bosentan therapy.

PRECAUTIONS
General
Before prescribing REVATIO, it is important to note the following:
• Caution is advised when phosphodiesterase type 5 (PDE5) inhibitors are co-administered with alpha-blockers. PDE5

inhibitors, including sildenafil, and alpha-adrenergic blocking agents are both vasodilators with blood pressure lowering
effects. When vasodilators are used in combination, an additive effect on blood pressure may be anticipated. In some
patients, concomitant use of these two drug classes can lower blood pressure significantly, leading to symptomatic
hypotension. In the sildenafil interaction studies with alpha-blockers (see Drug Interactions), cases of symptomatic
hypotension consisting of dizziness and lightheadedness were reported. No cases of syncope or fainting were reported 
during these interaction studies. Consideration should be given to the fact that safety of combined use of PDE5 inhibitors
and alpha-blockers may be affected by other variables, including intravascular volume depletion and concomitant use of
anti-hypertensive drugs.

• REVATIO should be used with caution in patients with anatomical deformation of the penis (such as angulation,
cavernosal fibrosis or Peyronie’s disease) or in patients who have conditions, which may predispose them to priapism (such
as sickle cell anemia, multiple myeloma or leukemia). In the event of an erection that persists longer than 4 hours, the
patient should seek immediate medical assistance. If priapism (painful erections greater than 6 hours in duration) is not
treated immediately, penile tissue damage and permanent loss of potency could result.

• In humans, sildenafil has no effect on bleeding time when taken alone or with aspirin. In vitro studies with human platelets
indicate that sildenafil potentiates the anti-aggregatory effect of sodium nitroprusside (a nitric oxide donor). The 
combination of heparin and sildenafil had an additive effect on bleeding time in the anesthetized rabbit, but this 
interaction has not been studied in humans.

• The incidence of epistaxis was higher in patients with PAH secondary to CTD (sildenafil 13%, placebo 0%) than in PPH
patients (sildenafil 3%, placebo 2%). The incidence of epistaxis was also higher in sildenafil-treated patients with 
concomitant oral vitamin K antagonist (9% versus 2% in those not treated with concomitant vitamin K antagonist).

• The safety of REVATIO is unknown in patients with bleeding disorders and patients with active peptic ulceration.
Information for Patients
Physicians should discuss with patients the contraindication of REVATIO with regular and/or intermittent use of 
organic nitrates.
Sildenafil is also marketed as VIAGRA® for male erectile dysfunction.
Physicians should advise patients to seek immediate medical attention in the event of a sudden loss of vision in one or both
eyes while taking all PDE5 inhibitors, including REVATIO. Such an event may be a sign of non-arteritic anterior ischemic optic
neuropathy (NAION), a cause of decreased vision including permanent loss of vision, that has been reported rarely post-
marketing in temporal association with the use of all PDE5 inhibitors when used in the treatment of male erectile 
dysfunction. It is not possible to determine whether these events are related directly to the use of PDE5 inhibitors or to other
factors. Physicians should also discuss with patients the increased risk of NAION in individuals who have already experienced
NAION in one eye, including whether such individuals could be adversely affected by use of vasodilators, such as PDE5
inhibitors (see ADVERSE REACTIONS).
Physicians should advise patients to seek prompt medical attention in the event of sudden decrease or loss of hearing while
taking all PDE5 inhibitors, including REVATIO. These events, which may be accompanied by tinnitus and dizziness, have been
reported in temporal association to the intake of PDE5 inhibitors, including REVATIO. It is not possible to determine whether
these events are related directly to the use of PDE5 inhibitors or to other factors (see ADVERSE REACTIONS, Clinical Trials
and Post-Marketing Experience).
Drug Interactions
In PAH patients, the concomitant use of vitamin K antagonists and sildenafil resulted in a greater incidence of reports of
bleeding (primarily epistaxis) versus placebo.
Effects of Other Drugs on REVATIO
In vitro studies: Sildenafil metabolism is principally mediated by the CYP3A4 (major route) and CYP2C9 (minor route)
cytochrome P450 isoforms. Therefore, inhibitors of these isoenzymes may reduce sildenafil clearance and inducers of these
isoenzymes may increase sildenafil clearance.
In vivo studies: Population pharmacokinetic analysis of clinical trial data indicated a reduction in sildenafil 
clearance and/or an increase of oral bioavailability when co-administered with CYP3A4 substrates and the 
combination of CYP3A4 substrates and beta-blockers. These were the only factors with a statistically significant impact on
sildenafil pharmacokinetics.
Population data from patients in clinical trials indicated a reduction in sildenafil clearance when it was 
co-administered with CYP3A4 inhibitors. Sildenafil exposure without concomitant medication is shown to be 
5-fold higher at a dose of 80 mg t.i.d. compared to its exposure at a dose of 20 mg t.i.d. This concentration range covers the
same increased sildenafil exposure observed in specifically-designed drug interaction studies with CYP3A4 inhibitors (except
for potent inhibitors such as ketoconazole, itraconazole, and ritonavir). Cimetidine (800 mg), a nonspecific CYP inhibitor,
caused a 56% increase in plasma sildenafil concentrations when co-administered with sildenafil (50 mg) to healthy 
volunteers. When a single 100 mg dose of sildenafil was co-administered with erythromycin, a CYP3A4 inhibitor, at steady
state (500 mg twice daily [b.i.d.] for 5 days), there was a 182% increase in sildenafil systemic exposure (AUC). In a study 
performed in healthy volunteers, co-administration of the HIV protease inhibitor saquinavir, a CYP3A4 inhibitor, at steady state
(1200 mg t.i.d.) with sildenafil (100 mg single dose) resulted in a 140% increase in sildenafil Cmax and a 210% increase in
sildenafil AUC. Stronger CYP3A4 inhibitors will have still greater effects on plasma levels of sildenafil 
(see DOSAGE AND ADMINISTRATION).
In another study in healthy volunteers, co-administration with the HIV protease inhibitor ritonavir, a potent CYP3A4 inhibitor,
at steady state (500 mg b.i.d.) with sildenafil (100 mg single dose) resulted in a 300% (4-fold) increase in sildenafil Cmax and
a 1000% (11-fold) increase in sildenafil plasma AUC. At 24 hours, the plasma levels of sildenafil were still approximately 
200 ng/mL, compared to approximately 5 ng/mL when sildenafil was dosed alone. This is consistent with ritonavir's marked
effects on a broad range of P450 substrates (see WARNINGS and DOSAGE AND ADMINISTRATION). Although the interaction
between other protease inhibitors and REVATIO has not been studied, their concomitant use is expected to increase 
sildenafil levels.
In a study of healthy male volunteers, co-administration of sildenafil at steady state (80 mg t.i.d.), with the endothelin 
receptor antagonist bosentan (a moderate inducer of CYP3A4, CYP2C9 and possibly of cytochrome P450 2C19) at steady state
(125 mg b.i.d.) resulted in a 63% decrease of sildenafil AUC and a 55% decrease in sildenafil Cmax. The combination of both
drugs did not lead to clinically significant changes in blood pressure (supine or standing). Concomitant administration of
potent CYP3A4 inducers is expected to cause greater decreases in plasma levels of sildenafil.
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
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AIR PIVOTAL TRIAL 
Randomized, double-blind, multicenter, placebo-controlled trial 
to evaluate the effi cacy and safety of Ventavis monotherapy 
compared with placebo in the treatment of PAH (WHO Group I) 
NYHA Class III or IV (n=146). Clinical improvement is a combined 
endpoint defi ned as ≥10% increase in 6-minute walk distance 
(6MWD), improvement by at least 1 NYHA functional class, and 
lack of clinical worsening events or death.

FOR PULMONARY
ARTERIAL HYPERTENSION 
(PAH) NYHA CLASS III OR IV

IN PAH
WIND®

SECOND

Please see brief summary of prescribing information on 
following page.

The only inhaled PAH 
therapy to demonstrate a 
spectrum of PAH effi cacy 
• Signifi cant clinical improvement (p=0.0033)1,2

• Signifi cant functional class improvement (p=0.03)1,2

•  Signifi cant hemodynamic improvement (PVR, CO, 
and mPAP; p<0.001)1,2

•  Signifi cant 6MWD improvement (p<0.01)1,2

IMPORTANT SAFETY INFORMATION: In 
clinical studies, common adverse reactions due to Ventavis 
included vasodilation (fl ushing), cough, headache, trismus, 
and insomnia. Serious adverse events reported at a rate of 
less than 3% included congestive heart failure, chest pain, 
supraventricular tachycardia, dyspnea, peripheral edema, and 
kidney failure. Vital signs should be monitored while initiating 
Ventavis. Ventavis should not be initiated in patients with 
systolic blood pressure less than 85 mm Hg. Stop Ventavis 
immediately if signs of pulmonary edema occur; this may be a 
sign of pulmonary venous hypertension.

I-neb AAD is a registered trademark of Philips Respironics.
 “Second Wind” is a licensed trademark of Pulmonary Rehabilitation Associates.

A spectrum of 
inhaled PAH effi cacy

w w w. 4 ve n t av i s . c o m

Smart technology from the 
I-neb AAD by Philips Respironics 
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BRIEF SUMMARY

The following is a brief summary of the Full Prescribing Information 
for Ventavis (iloprost) Inhalation Solution. Please review the Full 
Prescribing Information prior to prescribing Ventavis.

INDICATIONS AND USAGE

Ventavis is indicated for the treatment of pulmonary arterial hyper-
tension (WHO Group I) in patients with NYHA Class III or IV symptoms. 
In controlled trials, it improved a composite endpoint consisting of 
exercise tolerance, symptoms (NYHA Class), and lack of deteriora-
tion (see CLINICAL PHARMACOLOGY, Clinical Trials section 
of Full Prescribing Information).  

CONTRAINDICATIONS

There are no known contraindications.

WARNINGS

Ventavis is intended for inhalation administration only via either of 
two pulmonary drug delivery devices: the I-neb® AAD® System or 
the Prodose® AAD® System (see DOSAGE AND ADMINISTRA-
TION section of Full Prescribing Information). It has not been 
studied with any other nebulizers.

Vital signs should be monitored while initiating Ventavis. In patients 
with low systemic blood pressure, care should be taken to avoid 
further hypotension. Ventavis should not be initiated in patients with 
systolic blood pressure less than 85 mm Hg. Physicians should be
alert to the presence of concomitant conditions or drugs that might 
increase the risk of syncope. Syncope can also occur in association 
with pulmonary arterial hypertension, particularly in association 
with physical exertion. The occurrence of exertional syncope may 
refl ect a therapeutic gap or insuffi cient effi cacy, and the need to 
adjust dose or change therapy should be considered. 

Should signs of pulmonary edema occur when inhaled iloprost is 
administered in patients with pulmonary hypertension, the treatment 
should be stopped immediately. This may be a sign of pulmonary 
venous hypertension.

PRECAUTIONS

General

Ventavis solution should not be allowed to come into contact with the
skin or eyes; oral ingestion of Ventavis solution should be avoided. 

Direct mixing of Ventavis with other medications in the I-neb® AAD® 
System or the Prodose® AAD® System has not been evaluated. 

Ventavis inhalation can induce bronchospasm, especially in patients 
with hyperreactive airways. Ventavis has not been evaluated in 
patients with chronic obstructive pulmonary disease (COPD), severe 
asthma, or with acute pulmonary infections. Such patients should be 
carefully monitored during therapy with Ventavis.

Information for Patients

Patients receiving Ventavis should be advised to use the drug only
as prescribed with either of two pulmonary drug delivery devices: 
the I-neb® AAD® System or the Prodose® AAD® System, following 
the manufacturer’s instructions (see DOSAGE AND ADMINIS-
TRATION section of Full Prescribing Information). Patients 
should be trained in proper administration techniques including 
dosing frequency, ampule dispensing, I-neb® AAD® System or the 
Prodose® AAD® System operation, and equipment cleaning. 

Patients should be advised that they may have a fall in blood pres-
sure with Ventavis, so they may become dizzy or even faint. They
should stand up slowly when they get out of a chair or bed. If fainting
gets worse, patients should consult their physicians about dose 
adjustment.

Patients should be advised that Ventavis should be inhaled at inter-
vals of not less than 2 hours and that the acute benefi ts of Ventavis 
may not last 2 hours.

Drug Interactions

In studies in normal volunteers, there was no pharmacodynamic 
interaction between intravenous iloprost and either nifedipine, 
diltiazem, or captopril. However, iloprost has the potential to in-
crease the hypotensive effect of vasodilators and antihypertensive 
agents. Since iloprost inhibits platelet function, there is a potential 
for increased risk of bleeding, particularly in patients maintained on 
anticoagulants. During clinical trials, iloprost was used concurrently 
with anticoagulants, diuretics, cardiac glycosides, calcium channel 
blockers, analgesics, antipyretics, nonsteroidal anti-infl ammatories, 
corticosteroids, and other medications. Intravenous infusion of iloprost
had no effect on the pharmacokinetics of digoxin. Acetylsalicylic acid
did not alter the clearance (pharmacokinetics) of iloprost. Although
clinical studies have not been conducted, in vitro studies of iloprost 
indicate that no relevant inhibition of cytochrome P450 drug metabo-
lism would be expected.

Carcinogenesis, Mutagenesis, Impairment of Fertility

Iloprost was not mutagenic in bacterial and mammalian cells in the

presence or absence of extrinsic metabolic activation. Iloprost did 
not cause chromosomal aberrations in vitro in human lymphocytes 
and was not clastogenic in vivo in NMRI/SPF mice. There was no 
evidence of a tumorigenic effect of iloprost clathrate (13% iloprost 
by weight) in Sprague-Dawley rats dosed orally for up to 8 months
at doses of up to 125 mg/kg/day (Cmax of 45 ng/mL serum), followed 
by 16 months at 100 mg/kg/day, or in Crl:CD-1® (ICR)BR albino mice 
dosed orally for up to 24 months at doses of up to 125 mg/kg/day 
(Cmax of 156 ng/mL serum). The recommended clinical dosage 
regimen for iloprost (5 mcg) affords a serum Cmax of 0.16 ng/mL. 
Fertility of males or females was not impaired in Han-Wistar rats 
at intravenous doses up to 1 mg/kg/day. 

Pregnancy

Pregnancy Category C. In developmental toxicity studies in preg-
nant Han-Wistar rats, continuous intravenous administration of 
iloprost at a dosage of 0.01 mg/kg daily (serum levels not available)
led to shortened digits of the thoracic extremity in fetuses and pups.
In comparable studies in pregnant Sprague-Dawley rats which
received iloprost clathrate (13% iloprost by weight) orally at dosages 
of up to 50 mg/kg/day (Cmax of 90 ng/mL), in pregnant rabbits at 
intravenous dosages of up to 0.5 mg/kg/day (Cmax of 86 ng/mL), 
and in pregnant monkeys at dosages of up to 0.04 mg/kg/day (serum 
levels of 1 ng/mL), no such digital anomalies or other gross-structural 
abnormalities were observed in the fetuses/pups. However, in gravid 
Sprague-Dawley rats, iloprost clathrate (13% iloprost) signifi cantly 
increased the number of non-viable fetuses at a maternally toxic 
oral dosage of 250 mg/kg/day and in Han-Wistar rats was found 
to be embryolethal in 15 of 44 litters at an intravenous dosage of 
1 mg/kg/day. There are no adequate and well-controlled studies in 
pregnant women. Ventavis should be used during pregnancy only 
if the potential benefi t justifi es the potential risk to the fetus. 

Nursing Mothers

It is not known whether Ventavis is excreted in human milk. In studies
with Han-Wistar rats, higher mortality was observed in pups of 
lactating dams receiving iloprost intravenously at 1 mg/kg daily. In
Sprague-Dawley rats, higher mortality was also observed in nursing 
pups at a maternally toxic oral dose of 250 mg/kg/day of iloprost 
clathrate (13% iloprost by weight). It is not known whether this drug
is excreted in human milk. Because many drugs are excreted in human 
milk and because of the potential for serious adverse reactions in
nursing infants from Ventavis, a decision to discontinue nursing 
should be made, taking into account the importance of the drug to
the mother. 

Pediatric Use

Safety and effi cacy in pediatric patients have not been established.

Geriatric Use

Clinical studies of Ventavis did not include suffi cient numbers of
subjects age 65 and older to determine whether they respond dif-
ferently than younger subjects. Other reported clinical experience 
has not identifi ed differences in responses between the elderly and 
younger patients. In general, dose selection for an elderly patient 
should be cautious, usually starting at the low end of the dosing
range, refl ecting the greater frequency of decreased hepatic, renal,
or cardiac function and of concomitant disease or other drug therapy.

Hepatic or Renal Impairment

Ventavis has not been studied in patients with pulmonary hyper-
tension and hepatic or renal impairment, both of which increase
mean AUC in otherwise normal subjects (see CLINICAL PHARMA-
COLOGY, Special Populations section of Full Prescribing 
Information).

ADVERSE REACTIONS

Pre-marketing Experiences

Pre-marketing safety data on Ventavis were obtained from 215 
patients with pulmonary arterial hypertension receiving iloprost in 
two 12-week clinical trials and two long-term extensions. Patients 
received inhaled Ventavis for periods of from 1 day to more than 
3 years. The median number of weeks of exposure was 15 weeks. 
Forty patients completed 12 months of open-label treatment with 
iloprost.

Table 1 shows adverse events reported by at least 4 iloprost 
patients and reported at least 3% more frequently for iloprost 
patients than placebo patients in the 12-week placebo-controlled 
study.

Pre-marketing serious adverse events reported with the use of
inhaled iloprost and not shown in Table 1 include congestive heart
failure, chest pain, supraventricular tachycardia, dyspnea, peripheral 
edema, and kidney failure.

In a small clinical trial (the STEP trial, see CLINICAL TRIALS 
section of Full Prescribing Information), safety trends in patients 
receiving concomitant bosentan and iloprost were consistent with 
those observed in the larger experience of the Phase 3 study in 
patients receiving only iloprost.

Table 1: Adverse Events in Phase 3 Clinical Trial

Adverse Event Iloprost 
n=101

Placebo 
n=102

Placebo 
subtracted %

Vasodilation (fl ushing) 27 9 18

Cough increased 39 26 13

Headache 30 20 10

Trismus 12 3 9

Insomnia 8 2 6

Nausea 13 8 5

Hypotension 11 6 5

Vomiting 7 2 5

Alk phos increased 6 1 5

Flu syndrome 14 10 4

Back pain 7 3 4

Abnormal lab test 7 3 4

Tongue pain 4 0 4

Palpitations 7 4 3

Syncope 8 5 3

GGT increased 6 3 3

Muscle cramps 6 3 3

Hemoptysis 5 2 3

Pneumonia 4 1 3

Adverse Events With Higher Doses

In a study in healthy volunteers (n=160), inhaled doses of iloprost 
solution were given every 2 hours, beginning with 5 mcg and increas-
ing up to 20 mcg for a total of 6 dose inhalations (total cumulative
dose of 70 mcg) or up to the highest dose tolerated in a subgroup of
40 volunteers. There were 13 subjects (32%) who failed to reach the 
highest scheduled dose (20 mcg). Five were unable to increase the 
dose because of (mild to moderate) transient chest pain/discomfort/
tightness, usually accompanied by headache, nausea, and dizziness. 
The remaining 8 subjects discontinued for other reasons. 

POSTMARKETING EXPERIENCE

The following adverse reactions have been identifi ed during the
postapproval use of Ventavis. 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.

Cases of bronchospasm and wheezing have been reported, particu-
larly in susceptible patients with hyperreactive airways, such 
as patients with comorbid diseases affecting the airways (see 
PRECAUTIONS section of Full Prescribing Information). 
Cases of epistaxis and gingival bleeding have been reported within 
one month of starting iloprost treatment. Cases of dizziness and 
diarrhea have also been reported with the use of Ventavis.

OVERDOSAGE 

In clinical trials of Ventavis, no case of overdose was reported. Signs
and symptoms to be anticipated are extensions of the dose-limiting 
pharmacological effects, including hypotension, headache, fl ushing,
nausea, vomiting, and diarrhea. A specifi c antidote is not known. 
Interruption of the inhalation session, monitoring, and symptomatic 
measures are recommended. 
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