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ABSTRACT… Objective: To find out efficacy of sildenafil for the treatment of persistent pulmonary hypertension of the 
newborn (PPHN). Study Design: Observational study. Setting: Department of Neonatology, Sughra Shafi Medical Complex, 
Sahara Medical College, Narowal. Period: May 2020 to April 2021. Material & Methods: A total of 22 neonates of both genders 
with diagnosis of PPHN were enrolled during the study period. Demographic characteristic along with information about 
perinatal and postnatal characteristics were recorded among all neonates at the time of admission. X-ray chest were asked. 
Oral sildenafil was administered as 2mg/kg per dose thrice a day to all study cases and continued till extubation. Outcome 
was recorded on the basis of difference in FiO2 need after initiating sildenafil, time required to get ventilator off or mortality. 
Results: Out of a total of 22 neonates, 13 (59.1%) were male. Majority of the neonates, 15 (68.2%) were term newborns. 
Mode of delivery was lower segment cesarean section in 17 (77.3%) cases. APGAR score at 5 minutes was between 7 to 10 
in 13 (59.1%) newborns. There were 13 (59.1%) newborns who required immediate resuscitation following birth. Meconium 
aspiration syndrome was the commonest associated condition found among 8 (36.4%) neonates. As per echocardiographic 
findings, 13 (59.1%) neonates had severe PPHN, 5 (22.7%) moderate and 4 (18.2%) mild. Mean oxygenation index at the 
time of admission was noted to be 46+14. Inotropic support was administered to 19 (86.4%) cases. Mean length of neonatal 
intensive care unit was 15+5 days. Mortality was reported among 10 (45.4%) neonates. Conclusion: Oral sildenafil was 
found to be a promising option for the treatment of neonates having PPHN. Oral sildenafil was found to successfully improve 
oxygenation among neonates having PPHN.
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INTRODUCTION
Persistent pulmonary hypertension of the newborn 
(PPHN) is considered to be a life threatening 
condition and associated with high rates of 
mortality (10-20%) among both term and per-
term newborns.1 Incidence of PPHN is estimated 
to be approximately 2/1,000 live-births.2,3

Assisted ventilation and the administration of 
inhaled nitric oxide (iNO) are considered to be the 
best approaches for the management of PPHN 
but iNO is not always freely available and is quite 
costly especially in resource-limited settings.4,5 
Around 30% of patients treated with iNO do not 
respond to this treatment and might further need 
additional options like extracorporeal membrane 
oxygenation (ECMO).6 Respiratory distress 
syndrome is one of the most common underlying 

lung pathology among the neonates indicating 
the importance of additional lines of therapy in 
the management of neonatal PPHN, including the 
choices of both ventilation strategy and surfactant 
therapy.7,8

Sildenafil citrate is taken as a good alternative 
vasodilator with selective and potent inhibition 
of phosphodiesterase type-5 which is known to 
be a cyclic guanosine monophosphate (cGMP) 
degrading enzyme. Inhibitory effects of sildenafil 
result in raised levels of cGMP which improves 
nitric oxide mediated vasodilation.9 Sildenafil is 
available in both oral as well as parenteral form 
for the treatment of PPHN. Due to these reasons, 
sildenafil becomes a possible choice for the 
treatment of PPHN so we planned this study to 
find out efficacy of sildenafil for the treatment 
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of persistent pulmonary hypertension of the 
newborn.

MATERIAL & METHODS
This observational study was conducted at The 
Department of Neonatology, Sughra Shafi Medical 
Complex, Sahara Medical College, Narowal, 
Pakistan from May 2020 to April 2021. Approval 
from Institutional Ethical Committee was taken 
for this study. Written consent was sought from 
parents/guardians of all study participants.

A total of 22 neonates of both genders with 
diagnosis of PPHN were enrolled during the 
study period. All neonates with congenital heart 
defects, lung hypoplasia or sepsis were excluded. 
Diagnosis of PPHN was made on the basis of pre-
post ductal oxygen saturation > 15%, persistent 
hypoxia (PaO2 < 50 mmHg) and need of 100% 
oxygen at the time of admission. Severity of 
PPHN was based on echocardiographic findings 
suggested as direction of shunt at ductus 
arteriosus and foramen ovale and tricuspid 
regurgitation flow velocity.

Demographic characteristic along with information 
about perinatal and postnatal characteristics 
were recorded among all neonates at the time 
of admission. X-ray chest were asked. Oral 
sildenafil was administered as 2mg/kg per dose 
thrice a day to all study cases and continued 
till extubation. Antibiotics, analgesics, sedation, 
inotropes along with suction was done among 
all cases. Oxygenation index was estimated 
as FiO2xMAP/PaO2 where FiO2 is fraction of 
inspired oxygen, MAP is mean airway pressure 
and PaO2 is the partial pressure of oxygen in 
arterial blood.10 Outcome was recorded on the 
basis of difference in FiO2 need after initiating 
sildenafil, time required to get ventilator off or 
mortality. A specifically designed proforma was 
used for data entry while data was analyzed using 
SPSS version 26.0.

RESULTS
Out of a total of 22 neonates, 13 (59.1%) were 
male. Majority of the neonates, 15 (68.2%) were 
term newborns. Mode of delivery was lower 
segment cesarean section in 17 (77.3%) cases. 

Apgar score at 5 minutes was between 7 to 10 
in 13 (59.1%) newborns. There were 13 (59.1%) 
newborns who required immediate resuscitation 
following birth. Meconium aspiration syndrome 
was the commonest associated condition found 
among 8 (36.4%) neonates. Table-I is showing 
characteristic of all neonates enrolled in the 
present study.

Characteristics Number (%)

Gender
Male 13 (59.1%)
Female 9 (40.9%)

Gestational 
Age

Term 15 (68.2%)
Pre-Term 7 (31.8%)

Mode of 
Delivery

Vaginal Delivery 5 (22.7%)
Cesarean Section 17 (77.3%)

Apgar Score 
at 5 minutes

Good (7-10) 13 (59.1%)
Poor (<7) 9 (40.9%)

Immediate Resuscitation required 
following birth 13 (59.1%)

Frequency 
of Clinical 
Features

Cyanosis 4 (18.2%)
Apnea 1 (4.5%)
Grunting 13 (59.1%)
Tachypnea 14 (63.6%)
Signs of Respiratory 
Distress 18 (81.8%)

Bradycardia 4 (18.2%)

Associated 
Conditions

Respiratory Distress 
Syndrome 7 (31.8%)

Meconium Aspiration 
Syndrome 8 (36.4%)

Pneumonia 2 (9.1%)
Table-I. Demographic, maternal, prenatal and 

postnatal characteristics. (n=22)

As per echocardiographic findings, 13 (59.1%) 
neonates had severe PPHN, 5 (22.7%) moderate 
and 4 (18.2%) mild. Mean oxygenation index at 
the time of admission was noted to be 46+14. 
Inotropic support was administered to 19 (86.4%) 
cases. Mean length of neonatal intensive care 
unit was 15+5 days. No major adverse events 
were reported. Mortality was reported among 10 
(45.4%) neonates. Table-II is showing severity of 
PPHN along with treatment and outcome data.
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Treatment and Outcome Variables Number 
(%)

Severity of 
PPHN

Mild 4 (18.2%)
Moderate 5 (22.7%)
Severe 13 (59.1%)

Mean oxygenation index at the time of 
admission (Mean+SD) 46+14

Mean airway pressure (Mean+SD) 19+6
Inotropic Support 19 (86.4%)
Sildenafil initiated at day of life (Mean+SD) 1.82+2.1
Sildenafil Stopped at day of life (Mean+SD) 14.8+4.2
Length of Neonatal Intensive Care Unit 
Stay (Mean+SD) 15+5

Outcome
Survived 12 (44.6%)
Death 10 (45.4%)

Table-II. Severity of PPHN, treatment and outcome 
data. (n=22)

DISCUSSION
PPHN is known to be a disease with life-
threatening outcomes.1 Neonates usually 
present with critical illness and require initiation 
of immediate ventilation. As iNo and ECMO are 
not always available for treatment of PPHN in 
resource-limited settings, sildenafil is considered 
to possess good treatment outcomes. 
Researchers have presented sildenafil to improve 
oxygenation parameters among neonates having 
PPHN.11,12 In the present study, effectiveness 
of sildenafil was visible exhibiting decline in 
fractional inspiratory oxygen demand during the 
course of the treatment. Sildenafil was noted to 
be comparatively safe among our set of neonates 
as no major adverse events were noted during the 
treatment duration. A Cochrane review involving 5 
randomized clinical trials revealed sildenafil to be 
effective in reducing mortality rates and improving 
oxygenation in PPHN especially in resource limited 
settings.13 Controversy exist regarding ideal 
dosage regimen of sildenafil for treating PPHN. In 
the present work, oral sildenafil was administered 
as 2mg/kg per dose thrice a day to all study 
cases and continued till extubation but different 
researchers have experimented with dosage 
regimens containing 0.5 to 3 mg/kg per dose in 
different clinical trials.14,15 No consensus exists 
on ideal dosage regimen for using oral sildenafil 
for the treatment of PPHN among neonates. A 

recent local study evaluating sildenafil among 82 
neonates with PPHN concluded sildenafil to be 
an effective option but those neonates who did 
not respond to sildenafil alone, combination of 
sildenafil with bosentan was noted to be useful.16

In the present study, meconium aspiration 
syndrome was found to be the most commonly 
associated morbidity (36.4%) among neonates 
and our findings are supported by Shekerdemian 
LS et al who also found meconium aspiration 
syndrome to be the most commonly associated 
condition among neonates with PPHN.17 Local 
data has revealed respiratory distress syndrome 
and meconium aspiration syndrome to be the 
commonest presenting associated conditions 
among neonates with PPHN.18 All these studies 
emphasize on the fact that meconium aspiration 
syndrome and respiratory distress syndrome are 
considered to be the most commonly associated 
conditions with neonates presenting with PPHN.

There were 10 (45.4%) neonates who reported 
mortality. A local study from Karachi18 has 
reported mortality rate of 33% among neonates 
with PPHN while a study from Jordan19 revealed 
mortality rate of 44.3%. All these studies elaborate 
that overall mortality among neonates with PPHN 
is very high.

There were some limitations of this study. As this 
was a single center study with comparatively 
small sample size, more studies involving multiple 
centers and larger sample size will further verify 
what is known about the effectiveness of sildenafil 
aiming treatment of PPHN in neonates. There 
was no comparator group or randomization in 
design so we were stuck to an observational 
design which has its own limitations. Further 
studies comparing sildenafil with other available 
alternatives should be conducted to further 
elaborate the effectiveness of different treatment 
modalities available for the treatment of PPHN in 
neonates.

CONCLUSION
Oral sildenafil was found to be a promising option 
for the treatment of neonates having PPHN. Oral 
sildenafil was found to successfully improve 
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oxygenation among neonates having PPHN.
Copyright© 02 Sep, 2021.
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