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Abstract
Objective—To determine the clinical course and outcomes of infants with chronic lung disease
(CLD) and pulmonary hypertension (PH) who received prolonged sildenafil therapy.

Study design—Retrospective review of 25 patients < 2 years of age with CLD in whom sildenafil
was initiated for the treatment of PH while hospitalized from January 2004 – October 2007.
Hemodynamic improvement was defined by a 20% decrease in the ratio of pulmonary to systemic
systolic arterial pressure or improvement in the degree of ventricular septal flattening by serial
echocardiograms.

Results—Chronic sildenafil therapy (dose range: 1.5-8 mg/kg/d) was initiated at a median of 171
days of age (range: 14-673) for a median duration of 241 days (range: 28-950). Twenty-two patients
(88%) achieved hemodynamic improvement after a median treatment duration of 40 days (range:
6-600). Eleven of the 13 patients with interval estimates of systolic pulmonary artery pressure by
echocardiogram showed clinically significant reductions in PH. Five patients (20%) died during the
follow up period. Adverse events leading to cessation or interruption of therapy occurred in 2 patients,
one for recurrent erections, and the other had the medication held briefly due to intestinal
pneumatosis.

Conclusions—These data suggest that chronic sildenafil therapy is well-tolerated, safe and
effective for infants with PH and CLD.
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Pulmonary hypertension (PH) complicates the course of chronic lung disease (CLD) in
newborns and contributes to late morbidity and mortality during infancy, especially in the
setting of bronchopulmonary dysplasia (BPD), congenital diaphragmatic hernia (CDH),
persistent pulmonary hypertension of the newborn, (PPHN) and pulmonary hypoplasia.1-5

Infants with BPD and late PH have a mortality of 52% within 2 years after diagnosis, which
is strongly associated with the severity of PH.5 Although recent advances in vascular biology
have led to new therapeutic strategies for the treatment of chronic PH, few studies have
investigated the efficacy of these strategies for infants with CLD.

Inhaled nitric oxide (iNO) has become the standard therapy for PH shortly after birth in term
and near-term infants.6 However, its effectiveness during long-term treatment of PH beyond
the immediate neonatal period remains unclear. Although several medications for the chronic
treatment of PH have been studied in adults and older children, the utility of these medications
in infants, especially with CLD, remains uncertain. Oral calcium channel blockers acutely
improve pulmonary hemodynamics in some infants with BPD,7 but most patients are poorly
responsive8 and the response to prolonged therapy is variable.9 Similarly, experience with other
PH therapies, such as intravenous epoprostenol, endothelin receptor blockers,10-13 aerosolized
prostacyclin analogues,14-18 iNO,19, 20 and other agents is limited in this population.

One possible strategy for chronic PH therapy is through augmentation of the nitric oxide/cyclic
guanosine monophosphate (NO-cGMP) signaling pathway.21 Laboratory and clinical studies
have demonstrated that most forms of PH are associated with disruption of endogenous NO
production or activity.22 Normally, endothelium-derived NO activates soluble guanylate
cyclase, thereby stimulating production of cGMP in pulmonary artery smooth muscle cells
leading to vasodilation.23 The cGMP-specific type 5 phosphodiesterase (PDE-5), an enzyme
found in high concentrations in pulmonary vascular smooth muscle, rapidly degrades cGMP,
which could lead to impaired vasodilation and abnormal vascular growth and structure.24,25

PDE-5 inhibition preserves intracellular cGMP concentrations and provides an approach to
augment cGMP–mediated vasodilation and suppression of smooth muscle proliferation in
patients with PH.

Sildenafil, a highly selective PDE-5 inhibitor, has been shown to be beneficial in adults as both
monotherapy26-31 and in combination with standard treatment regimens.32,33 Therefore, to
examine the potential efficacy of long-term sildenafil therapy in infants with CLD, we reviewed
our clinical experience with patients with CLD and PH treated with sildenafil.

METHODS
After institutional review board approval, we reviewed the medical records of all patients at
our institution from January 2004 through October 2007 with a diagnosis of CLD (including
BPD, CDH, PPHN, and pulmonary hypoplasia) who received their first dose of sildenafil
therapy for PH as an inpatient before 2 years of age. The diagnosis of PH was based on
echocardiographic criteria (as defined below). To more directly examine the effects of
sildenafil therapy in pulmonary hypertension due to CLD, patients with complex congenital
heart disease (any lesion other than atrial septal defect [ASD], persistent foramen ovale, or
patent ductus arteriosus [PDA]) were excluded from analysis.
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Sildenafil treatment was generally initiated at a dose of 0.5 mg/kg/dose every 8 hours, which
was increased to achieve desired clinical effect (improved echocardiogram findings and/or
improved clinical status) or a maximum dose of 2 mg/kg/dose every 6-8 hours. Other
pulmonary hypertension therapy and supportive care were continued or initiated at the
discretion of the primary care team. We generally target oxygen saturations in our older infants
for ranges between 92-96% with the goal to avoid hypoxemia, and to minimize marked
elevations of hyperoxia that may be toxic to the lung.

Cardiopulmonary hemodynamic variables were determined by echocardiogram and cardiac
catheterization studies, which were performed as clinically indicated. All echocardiograms
were performed with the patient receiving the level of cardiopulmonary support, including PH
medications, prescribed by the primary care team. The frequency of echocardiogram studies
was determined by the clinical team, but was based on disease severity or at 2-4 month intervals
during long-term follow-up. Echocardiograms were officially read by a member of a dedicated
team of 3 cardiologists whose interpretations were made independent of the care provided by
the clinical team. Additionally, this team of cardiologists has established strict criteria by which
they assess PH. Echocardiogram measurements included tricuspid regurgitant jet velocity
(TRJV) and qualitative measures of pulmonary hypertension: right atrial (RA) enlargement,
right ventricular (RV) dilation, right ventricular hypertrophy (RVH), and ventricular septal
flattening. Shunt lesions and direction of blood flow were also recorded. Estimated systolic
pulmonary artery pressure (sPAP) was calculated with no allowance for the right atrial pressure
using the modified Bernoulli equation: (TRJV2 × 4). Systemic systolic blood pressure (ssBP)
was recorded via blood pressure cuff unless the patient had an existing arterial catheter. PH
was defined by an estimated sPAP/ssBP ≥ 0.5 by ECHO prior to any PH therapy being
instituted. In the absence of a measurable TRJV, evidence of ventricular septal flattening was
adequate for the diagnosis of PH.

The indications and methods of cardiac catheterization at our institution have been described.
34 Cardiac catheterization measurements included mean pulmonary artery pressure (mPAP),
mean systemic blood pressure (mBP), pulmonary (PVR) and systemic (SVR) vascular
resistances, mean right atrial pressure (RAP), pulmonary capillary wedge pressure (PCWP),
and pulmonary (Qp) and systemic (Qs) blood flows. Not all measurements were available in
every patient. Measurements were recorded with and without iNO treatment when available.
Reactivity was assessed by adding iNO to those not previously receiving it or withdrawing it
in those who were receiving it. Patients being treated with iNO (dose range: 5 - 40 ppm) at the
time of catheterization were assessed off iNO only if their hemodynamic status could tolerate
the evaluation. Withdrawal of iNO in these patients was performed slowly to minimize rebound
effect. A 20% or greater difference in either the mPAP/mBP or PVR/SVR was defined as a
positive reactivity test. All measurements and evaluations were performed in Denver, Colorado
(altitude 1600 meters).

The primary outcome was improvement in PH defined by ≥ 20% decrease in the ratio of
pulmonary to systemic systolic arterial pressure or improvement in the degree of septal
flattening assessed by serial echocardiograms. Patients without a specified degree of septal
flattening at baseline must have had a normal septum on subsequent echocardiogram to be
considered improved. Time to improvement was measured from the start of sildenafil therapy
to the first echocardiogram demonstrating improvement. Secondary assessments included
survival, the ability to wean off other PH therapy, especially iNO, and the ability to wean off
mechanical ventilation. Safety was assessed by documented adverse events while on sildenafil
and the discontinuation of sildenafil treatment for reasons other than improved clinical status.
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Statistical Analysis
Descriptive statistics of patient characteristics are reported by the median (range) for non-
normally distributed data and by mean ± standard deviation (SD) for normally distributed data.
Changes from baseline to follow up assessments were analyzed by Student paired t-test. Time
to clinical improvement from starting sildenafil treatment was summarized using Kaplan-
Meier Product-Limit estimates. In all analyses, a P value ≤ 0.05 was considered to be
significant. Statistical analyses were carried out using SAS 9.1 (SAS Institute Inc., Cary, NC).

RESULTS
Patient Population

Sildenafil therapy was initiated in 25 inpatients with CLD under the age of 2 years hospitalized
between January 2004 and October 2007 at our tertiary care children’s hospital (Table I).
Sixteen patients (64%) started sildenafil during their initial hospitalization after birth; treatment
was started during re-hospitalization in the remaining patients. The median age at initiation of
sildenafil therapy for infants with BPD was 184 days (range: 55-673), with no patient started
prior to 40 weeks post-conceptual age.

Baseline measurements
Echocardiogram findings at the time of sildenafil initiation are presented in Table II (available
at www.jpeds.com). All patients had interventricular septal flattening at baseline, although the
degree was not specified in 5 patients. Estimated sPAP was possible by detection of consistent
TRJV in 17 patients (68%). Twelve of these patients (70%) had severe PH with systolic
pulmonary/systemic artery pressures 0.67. Shunt lesions (ASD or PDA) were present at the
time of sildenafil initiation in 19 (76%) patients, with 9 patients having bidirectional or right-
to-left shunting of blood flow. Three patients had an ASD that was repaired prior to sildenafil
treatment. Two other patients underwent coil occlusion of aorto-pulmonary collateral vessels
prior to sildenafil treatment.

Cardiac catheterization was performed in 21 (84%) of subjects at the time of sildenafil
initiation. Seventeen patients had iNO reactivity testing performed (Table III; available at
www.jpeds.com), and 14 (82%) were found to be reactive. Eleven of the 17 patients (65%)
were reactive to iNO as defined by at least a 20% reduction in mPAP/mBP, and 10 of 14 (71%)
with documented resistance measurements were reactive to iNO by at least a 20% reduction
in PVR/SVR. Interestingly, iNO caused a small but statistically significant increase in PCWP
(8.7±2.1 vs. 9.5± 2.7 mm Hg; P < 0.03). Two of 16 patients with PCWP measurements off
iNO had levels 12 mm Hg, and 4 of 20 patients with PCWP measurements on iNO had levels
12 mm Hg. The two patients with the highest PCWP measurements on iNO (16 and 17 mm
Hg, respectively) did not have measurements performed off iNO. One patient with BPD was
found to have severe pulmonary vein stenosis during cardiac catheterization and 5 patients
were found to have aorto-pulmonary collaterals.

Effects of Sildenafil Treatment
Outcomes for patients treated with sildenafil are shown in Table IV. The median duration of
sildenafil use was 241 days (range: 28–950). Most patients remained on sildenafil throughout
the follow-up period. During the course of treatment, two patients underwent ligation of a PDA,
one patient had an ASD repaired, and two patients underwent coil occlusion of aorto-pulmonary
collateral vessels.

Twenty-two patients (88%) showed clinical improvement by echocardiogram after a median
treatment duration of 40 days (range: 6-600, Figure 1). Thirteen patients (52%) had interval
estimates of sPAP by echocardiogram available for evaluation at a median of 58 days (range:
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25-334) after sildenafil therapy (Figure 2). For this group, there was a significant decrease in
both the absolute sPAP (64.9 ± 20.3 vs. 40.2 ± 13.2 mm Hg, P < 0.001) and sPAP/ssBP (0.78
± 0.23 vs. 0.41 ± 0.14, P < 0.001) after treatment with sildenafil. Eleven of the 13 patients
(85%) showed at least a 20% improvement in sPAP/ssBP. The 2 patients who did not show
improvement by this measure did have interval improvements in the degree of interventricular
septal flattening.

Eighteen patients (72%) exhibited improvement in the degree of interventricular septal
flattening. Septal flattening completely resolved in 11 of these patients (44%), 4 of whom had
moderate or severe septal flattening at baseline. Of the 7 patients without septal improvement,
4 exhibited improvement by interval estimates of sPAP. Two of the three patients not acutely
reactive to iNO during baseline cardiac catheterization had interval improvement by
echocardiogram during sildenafil treatment after 47 and 299 days, respectively. The three
patients who failed to show improvement were followed for periods of 43, 106, and 180 days,
respectively, and had mild septal flattening by echocardiogram prior to sildenafil initiation
without a measureable TRJV. One of these patients required mechanical ventilation and iNO
prior to sildenafil initiation, and subsequently weaned off these modalities without worsening
of PH.

Fifteen of 18 patients (83%) receiving iNO therapy at the time of sildenafil initiation were
weaned off iNO after a median treatment duration of 32 days (range: 1-334). Ten of 18 patients
(56%) weaned off mechanical ventilation after a median of 21 days (range: 1-316) of sildenafil
therapy. Other medications used to treat PH were added in seven (28%) patients (Table V;
available at www.jpeds.com). However, only 5 patients had these medications added
specifically due to insufficient clinical improvement on sildenafil therapy (Table IV). At the
time of last contact, 18 (72%) remained on sildenafil as single therapy for PH, 6 of whom were
having dose reductions with plans to discontinue sildenafil. During follow-up, 2 patients
weaned off sildenafil after 29 and 314 days, and no longer required PH therapy.

Five (20%) patients died at a median age of 213 days (range: 70-440) and a median of 135
days (range: 25–241) after sildenafil initiation (Table IV). Although all of these patients were
mechanically ventilated and treated with iNO at the initiation of sildenafil treatment, none died
from refractory PH and right heart failure. Three of the patients died from severe refractory
obstructive airways disease that progressed despite aggressive mechanical ventilation. One
patient with BPD died suddenly of presumed sepsis. Another patient with CDH developed
meningitis, and support was withdrawn secondary to neurological devastation. In each of these
cases, serial echocardiogram assessments revealed progressive improvement in PH.

One patient discontinued sildenafil after 950 days secondary to complaints of frequent
erections, and was subsequently treated with bosentan. Another patient temporarily
discontinued sildenafil shortly after initiation secondary to the development of pneumatosis
intestinalis. This patient safely restarted sildenafil and continued treatment for 688 days without
other documented adverse events.

DISCUSSION
To determine the tolerance, safety, and potential efficacy of sildenafil in the treatment of PH
in young infants with CLD, we evaluated the clinical course and outcomes of 25 patients with
CLD who began treatment with sildenafil for late PH during a hospitalization prior to the age
of 2 years. We found that, as part of an aggressive program to treat PH in infants with CLD,
sildenafil therapy was associated with improvement in PH by echocardiogram in most (88%)
patients without significant rates of adverse events. Although the time to improvement was
variable, many patients were able to wean off mechanical ventilator support and other PH
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therapies, especially iNO, during the course of sildenafil treatment without worsening of PH.
However, several (28%) were treated with additional or alternate PH medications. Five (20%)
patients died during the course of sildenafil treatment, although none specifically from
refractory PH. No severe adverse effects with sildenafil treatment were observed, with only
one patient discontinuing sildenafil use after 950 days secondary to frequent erections.

Previous studies have shown that patients with CLD and late PH represent a very high-risk
population with increased morbidities and mortality.3-5 However, the natural course of disease
in these patients is poorly understood. A recent study of patients with BPD and PH reported
survival rates of 64% at 6 months, 61% at one year and 52% at two years after the diagnosis
of PH.5 Although it is difficult to directly compare study populations, patients with BPD in
our study group had a survival rate of 83% and the entire study group experienced 80% survival
during a median follow-up period of 8 months after sildenafil initiation. These results suggest
that sildenafil therapy as part of an overall program to aggressively treat lung disease and PH
in infants with CLD may improve outcomes.

Sildenafil has been shown to improve hemodynamics and other outcome measures in adults
with PH.31 Furthermore, in a small study of older children with idiopathic PH and PH secondary
to congenital heart disease, long-term sildenafil use showed improved and sustained
hemodynamics and exercise tolerance.35 Current reports of sildenafil in infants have been
limited to its use for the acute treatment of PPHN36 and CDH,37 acute PH treatment after
cardiac surgery,38, 39 and to assist in weaning off iNO.40 This study represents the largest
evaluation of prolonged sildenafil use in infants with CLD to date, and reinforces the findings
of previous studies.

At the time of sildenafil initiation, most study patients underwent successful cardiac
catheterization without adverse events. In addition to documentation of PH severity and
reactivity to iNO, catheterization identified other previously unrecognized abnormalities that
altered patient management including hemodynamically significant shunt lesions, pulmonary
vein stenosis, and left ventricular diastolic dysfunction. In patients who underwent iNO
reactivity testing, we found a statistically significant increase in PCWP measurements on iNO.
Because iNO may increase pulmonary blood flow to the left heart, iNO treatment may unmask
subtle left ventricular dysfunction that may contribute to pulmonary hypertension in these
patients.41 Based on these findings, we recommend patients with CLD and PH undergo cardiac
catheterization prior to the initiation of chronic PH medications for prolonged therapy.
Interestingly, of the 3 infants who did not show acute pulmonary vasoreactivity to iNO, 2
demonstrated improvement in PH during long-term sildenafil therapy. Thus, the role of
reactivity testing in determining PH therapy in this population remains unclear.

The pharmacokinetics and optimal dosing for sildenafil in young infants remains somewhat
uncertain. Patients treated in this study were started at a dose of 1.5 mg/kg/day in 3 divided
doses that was steadily increased over 1-2 weeks until the desired clinical response was
achieved or to a maximum dose of 8 mg/kg/day in 4 divided doses. Avoidance of systemic
hypotension was achieved with this dosing regimen. Most patients were treated with the
maximum dose which was adjusted as patients gained weight during the follow-up period.
Optimal criteria and timing to wean from sildenafil therapy also remain unclear. The general
practice in this study was to begin weaning after at least two echocardiograms showing
resolution of PH, and weaning occurred over weeks to months. Whether this strategy is too
conservative and leads to unnecessarily prolonged therapy is currently unknown.

There are several potential limitations to this study. Although we and many clinicians rely on
echocardiogram findings to assess hemodynamic improvement and response to therapy in this
population, there are inherent limitations to this methodology because there is no data-derived
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definition of PH. Thus, defining the levels of pulmonary artery pressure to identify the presence
and severity of PH and to guide therapy remains uncertain. However, severity of late PH in the
BPD population does appear to correlate with survival.5 Because there was no control group,
clinical improvement cannot be directly attributed to sildenafil therapy. Other factors, such as
aggressive management of respiratory disease or time, may have affected outcomes. Due to
the retrospective design of this study, all possible side-effects were not necessarily documented
resulting in an underestimation of adverse events. For example, the potential adverse
contribution of sildenafil treatment to retinopathy of prematurity remains a concern. However,
prematurely born patients in our study were not started on sildenafil therapy until at least 40
weeks post-conceptual age, generally after patients may have developed or received therapy
for retinopathy of prematurity. Furthermore, although neurological and ophthalmologic
evaluations were not routinely performed in all subjects, the data available did not suggest
worsening after sildenafil therapy However, any prospective study of sildenafil therapy in this
population should include neurological and ophthalmologic follow-up to evaluate potential
adverse outcomes.

In summary, we report the outcomes of infants with PH and CLD who were treated with long-
term sildenafil therapy. We found that chronic sildenafil therapy, as part of an aggressive
treatment program to treat underlying lung disease and PH, was well-tolerated, had few adverse
events, and was related to progressive improvement in PH in most patients. This study provides
the basis for large scale clinical trials to evaluate the efficacy and safety of long-term sildenafil
use in infants with PH and CLD.
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ABBREVIATIONS
CLD chronic lung disease

PH pulmonary hypertension

BPD bronchopulmonary dysplasia

CDH congenital diaphragmatic hernia

PPHN persistent pulmonary hypertension of the newborn

iNO inhaled nitric oxide

NO nitric oxide

cGMP cyclic guanosine monophosphate

PDE-5 type 5 phosphodiesterase

ASD atrial septal defect
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PDA patent ductus arteriosus

TRJV tricuspid regurgitant jet velocity

RA right atrial

RV right ventricular

RVH right ventricular hypertrophy

sPAP systolic pulmonary artery pressure

ssBP systemic systolic blood pressure

mPAP mean pulmonary artery pressure

mBP mean systemic blood pressure

PVR pulmonary vascular resistance

SVR systemic vascular resistances

RAP mean right atrial pressure

PCWP pulmonary capillary wedge pressure

Qp pulmonary blood flow

Qs systemic blood flow
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Figure 1.
Kaplan-Meier Estimates of Time to Clinical Improvement on Sildenafil Therapy. Circles
represent censored follow-up. Hemodynamic improvement was defined by at least a 20%
improvement sPAP/ssBP or improved degree of septal flattening by echocardiogram.
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Figure 2.
Changes in systolic pulmonary artery pressures (A) and pulmonary/systemic systolic artery
pressure (B) as determined by echocardiogram in response to prolonged sildenafil therapy.
Median duration of treatment between studies was 58 days (range: 25 - 334). Individual data
plotted together with mean ± SD; n = 13 patients.
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Table 1

Clinical Characteristics of Study Patients*

Patients 25
Sex, male/female 15/10
Gestational age at birth, weeks 28 (23 - 41)
Etiology of chronic lung disease, (%)
 Bronchopulmonary dysplasia 18 (72%)
 Congenital diaphragmatic hernia 3 (12%)
 Persistent pulmonary hypertension of the newborn 3 (12%)
 Pulmonary hypoplasia 1 (4%)
Age at initiation of sildenafil, days 171 (14 - 673)
Respiratory support at initiation of sildenafil, (%)
 Oxygen 25 (100%)
 CPAP 1 (4%)
 Mechanical ventilation 18 (72%)
 ECMO 1 (4%)
Medications at initiation of sildenafil, (%)
 Nitric Oxide 18 (72%)
 Calcium Channel Blocker† 1 (4%)
 Bosentan 2 (8%)
 Milrinone 4 (16%)
 Diuretics 19 (76%)
 Systemic steroids 12 (48%)

CPAP = continuous positive airway pressure; ECMO = extracorporeal membrane oxygenation.

*
Values are median (range) unless otherwise noted.

†
For systemic hypertension.
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Table 2

Baseline Echocardiogram Findings

n (%)

Measureable tricuspid regurgitant jet 17 (68)
 Estimated sPAP, mm Hg, mean ± SD 67 ± 20
 Estimated sPAP/ssBP, mean ± SD 0.79 ± 0.24
 sPAP/ssBP ≥ 0.67 12 (48)
Septal flattening 25 (100)
 Mild 8 (32)
 Moderate 7 (28)
 Severe 5 (20)
 Degree not specified 5 (20)
Right atrial dilation 17 (68)
Right ventricular dilation 17 (68)
Right ventricular hypertrophy 18 (72)
Detectable shunt* 19 (76)
 Atrial level 17 (68)
 Patent ductus arteriosis 4 (16)
Direction of shunt flow
 Left-to-right 10 (40)
 Bidirectional 8 (32)
 Right-to-left 1 (4)

sPAP = systolic pulmonary artery pressure; ssBP = systemic systolic blood pressure.

*
Two patients had both an atrial septal defect and a patent ductus arteriosus.
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Table 3

Baseline Pulmonary Vascular Reactivity (n = 17)*

n Off iNO iNO p-value

mPAP, mm Hg 17 36.6 ± 11.2 26.8 ± 5.4 <0.001
mBP, mm Hg 17 55.8 ± 14.0 58.7 ± 13.2 0.137
mPAP/mBP 17 0.7 ± 0.16 0.5 ± 0.12 <0.001
RAP, mm Hg 15 6.5 ± 2.0 6.9 ± 2.77 0.361
PCWP, mm Hg 15 8.7 ± 2.09 9.5 ± 2.67 0.028
PVR, U * m2 15 5.6 ± 2.34 3.3 ± 1.78 <0.001
SVR, U * m2 14 10.5 ± 4.14 10.8 ± 3.99 0.834
PVR/SVR 14 0.6 ± 0.32 0.3 ± 0.16 0.004
Qp, L/min/m2 15 5.0 ± 1.49 6.7 ± 4.26 0.085
Qs, L/min/m2 15 4.9 ± 1.69 6.0 ± 4.03 0.127
Qp/Qs 15 1.1 ± 0.32 1.1 ± 0.27 0.212

Values are mean ± SD unless otherwise noted.

*
Not all measurements were available in some patients under each condition.

iNO = inhaled nitric oxide; mPAP = mean pulmonary artery pressure; RAP = mean right atrial pressure; PCWP = pulmonary capillary wedge pressure;
PVR = pulmonary vascular resistance; SVR = systemic vascular resistance; mBP = mean systemic arterial pressure; Qp = pulmonary blood flow; Qs =
systemic blood flow; Qp/Qs = shunt fraction. Comparisons by paired Student t-test.
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Table 4

Outcomes of Patients Treated with Sildenafil (n = 25)

Duration of sildenafil treatment, median days (range) 241 (28 - 950)
n (%)

Clinical Improvement by Echocardiogram* 22 (84)
 Improved degree of septal flattening 18 (72)
 Normalized septal flattening 11 (44)
 ≥ 20% decrease in pulmonary/systemic artery pressure, (n=13) 11 (85)
 Pulmonary/systemic artery pressure ≤ 0.33 (n=13) 3 (23)
Weaned off Sildenafil 2 (8)
In process of weaning off sildenafil at last contact 6 (24)
Sildenafil discontinued due to side effects† 1 (4)
Weaned off iNO after sildenafil initiated, (n = 18) 15 (83)
Addition of other medications for PH during sildenafil treatment 5 (20)
 CCB 1 (4)
 Bosentan 3 (12)
 Epoprostenol 2 (8)
Death during treatment with sildenafil 5 (20)
 Support withdrawn, respiratory futility (2 BPD, 1 pulmonary hypoplasia) 3 (12)
 Support withdrawn, neurological devastation (CDH) 1 (4)
 Sepsis (BPD) 1 (4)

*
All patients who failed to improve had no measureable tricuspid regurgitant jet and mild septal flattening at baseline.

†
Stopped after 950 days due to frequent erections. An additional patient’s sildenafil was briefly held secondary to pneumatosis intesitinalis which developed

shortly after sildenafil initiation.
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