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Neonatal Pulmonary Hypertension
 *LDQJ�7UXRQJ��0'��-HQQLIHU�/R��0'��7��$OOHQ�0HUULWW��0'��
Mitchell Goldstein, MD

Objectives:

1) Cardiovascular physiology: fetal, transitional, post-natal

2) Pulmonary hypertension pathogenesis: acute, chronic, arte-
rial, venous

3) Pulmonary hypertension: presentation, diagnosis, treat-
ment, and outcomes

ABSTRACT:
Neonatal pulmonary hypertension, also known as persistent pul-
monary hypertension in the newborn (PPHN), is characterized by 
elevated pulmonary vascular resistance resulting in hypoxemia. 
/DELOH� K\SR[HPLD� DQG� GL௺HUHQWLDO� F\DQRVLV� DUH� FOLQLFDO� VLJQV� RI�
pulmonary hypertension. An echocardiogram is the best study to 
FRQ¿UP�WKH�GLDJQRVLV�RI�33+1��0DQDJHPHQW�LV�PDLQO\�VXSSRUWLYH�
with goals to recruit optimal lung volume, stabilize blood pressure, 
optimize oxygenation, reduce shunting,  sedate when indicated, 
and correct acidosis. There are multiple available pulmonary va-
sodilators. Despite maximal intervention, some patients require 
extracorporeal membrane oxygenation (ECMO). The purpose of 
this paper is to review (1) fetal, transitional and postnatal cardio-
vascular physiology; (2) pulmonary hypertension pathogenesis; 
(3) clinical presentation, diagnosis, treatment and outcomes in 
patients with pulmonary hypertension. (1,2)

,1752'8&7,21�

Neonatal pulmonary hypertension occurs in about 2 cases per 
�����ELUWKV�ZLWK�PRUWDOLW\�UDQJLQJ�IURP����WR���������� �1HRQD-
tal pulmonary hypertension occurs when pulmonary vascular re-
sistance remains elevated after birth. While many instances of 
PPHN are idiopathic, common known causes of PPHN  include 
meconium aspiration (MAS), pneumonia, respiratory distress 

syndrome, asphyxia, congenital diaphragmatic hernia (CDH) and 
'RZQ�V\QGURPH������

)(7$/�$1'�75$16,7,21$/�&,5&8/$7,21�

In fetal circulation, there is physiologic pulmonary hypertension 
EHFDXVH� WKH� OXQJV� DUH� ÀXLG�¿OOHG�� 6LPLODUO\�� WKH� IHWDO� V\VWHPLF�
pressure is low because the placenta has low vascular resistance.  
$W�WKH�WLPH�RI�ELUWK��IROORZLQJ�WKH�¿UVW�EUHDWKV��WKH�OXQJV�DUH�¿OOHG�
with air, and pulmonary vascular resistance decreases rapidly. 
Increase in oxygen tension associated with the extrauterine en-
vironment further vasodilates the pulmonary vasculature. At the 
same time, when the umbilical cord is clamped, and placental cir-
culation is disconnected from the newborn, systemic arterial pres-
VXUH�UDSLGO\�ULVHV�WR�DOORZ�PRUH�EORRG�WR�¿OO�WKH�OXQJV������

3$7+23+<6,2/2*<�

Risk factors: 

Prenatally, risk factors for PPHN include being of African or Asian 
heritage, male gender, and certain maternal conditions including 
obesity, diabetes or asthma. Maternal substance exposures that 
increase the risk of PPHN to the neonate include nicotine, SSRI 
XVH�DIWHU����ZHHNV�RI�JHVWDWLRQ��ODWH�QRQ�VWHURLGDO�DQWL�LQÀDPPD-
WRU\�GUXJV��16$,'��RU�LOOLFLW�VXEVWDQFH�DEXVH������

Antenatal risk factors include being born post-term or early term/
late preterm birth, large for gestational age (LGA), delivery via 
Cesarean section, prolonged premature rupture of membrane, 

(PPROM), chorioamnionitis, group B streptococcal infection, me-
conium passage before birth, perinatal acidosis, asphyxia, hypo-
thermia, hypocalcemia, polycythemia, and other lung parenchy-
PDO�GLVHDVHV���������

PPHN presents in three patterns: (12)

1) Maladaptation: abnormally constricted pulmonary vascula-
ture due to lung parenchymal disease.

2) Mal-development: abnormally constricted pulmonary vascu-
lature in the absence of parenchymal disease.

��� 8QGHU�GHYHORSPHQW�� OXQJV�DQG�SXOPRQDU\�YHVVHOV�DUH�XQ-
GHUGHYHORSHG�GXH�WR�GHFUHDVHG�OXQJ�ÀXLG�RU�H[WHUQDO�PDVV�
HႇHFW�

Maladaptation: occurs in parenchymal diseases such as MAS, 
UHVSLUDWRU\�GLVWUHVV�V\QGURPH��5'6���DQG�SQHXPRQLD�� �7KH�XQ-
derlying parenchymal disease causes hypoxia and acidosis which 
further leads to pulmonary vasospasm and vasoconstriction.  In-
ÀDPPDWRU\�F\WRNLQHV��71)��,/��3$)��(7����PD\�SOD\�D�UROH���

7KHVH� FDVHV�RI�33+1�DUH�RIWHQ�PRUH� UHYHUVLEOH� DV� WKH�SDUHQ-
chymal disease is treated. Although the incidence has decreased 
likely due to a reduction in post-term births, a common case of 
maladaptation is meconium aspiration syndrome. Meconium as-
piration causes obstruction in the airways, inactivates surfactant 
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“Neonatal pulmonary hypertension 
occurs in about 2 cases per 1000 births 
with mortality ranging from 4% to 33%”
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DQG�LQLWLDWHV�WKH�LQÀDPPDWRU\�FDVFDGH��DOO�RI�ZKLFK�SDUWLFLSDWH�LQ�
the worsening of  PPHN. (10,13)

Mal-development (excessive muscularization): occurs when there 
is normal lung parenchyma, but there are remodeled or muscular-
ized pulmonary arteries. Most cases are idiopathic. Chronic expo-
VXUH�WR�K\SR[HPLD��H�J���SODFHQWDO� LQVXႈFLHQF\��PDWHUQDO�GLDEH-
tes) may be factors. Over-circulation of the pulmonary vasculature 
from intrauterine ductal closure, total anomalous pulmonary ve-
QRXV�UHWXUQ��7$395���DQG�FKURQLF�SDWHQW�GXFWXV�DUWHULRVXV�3'$��
are some other etiologies. Intrauterine exposure to selective se-
URWRQLQ�UHXSWDNH� LQKLELWRUV��665,���QRQ�VWHURLG�DQWL�LQÀDPPDWRU\�
drugs (NSAIDs), and nicotine have also been shown to be associ-
ated with mal-development PPHN. (10)

8QGHUGHYHORSPHQW��K\SRSODVWLF�YDVFXODWXUH���RFFXUV�ZKHQ�SUHQD-
WDO�FRQGLWLRQV�DႇHFW�ERWK�DOYHRODU�DQG�SXOPRQDU\�DUWHULDO�GHYHORS-
ment. Oligohydramnios, PPROM, posterior urethral valves, renal 
agenesis, congenital diaphragmatic hernia (CDH) are examples 
of this type of process. In CDH, abdominal viscera herniate into 
the chest through the diaphragm defect. Although defects can be 
on either side or both, left-sided defects are more common. Lung 
development on both sides is disturbed, with the ipsilateral side 
PRUH� VHYHUHO\� DႇHFWHG�� 3DUHQFK\PDO� OXQJ� UHGXFWLRQ� LV� XVXDOO\�
present. Vascular development is altered and underdeveloped as 
ZHOO��7KHUH�LV�DOVR�VHFRQGDU\�VXUIDFWDQW�GH¿FLHQF\�DQG�LUUHJXODU�
alveolarization. Left ventricular hypoplasia has also been shown 
to be a contributing factor to pulmonary hypertension in CDH. (8)

7ULVRP\����LV�DVVRFLDWHG�ZLWK�SXOPRQDU\�K\SHUWHQVLRQ��DV� LV�DO-
veolar capillary dysplasia, omphalocele and other disorders of 
physiological development. (6,12)

&+521,&�38/021$5<�+<3(57(16,21�

While most neonatal pulmonary hypertension cases are acute in 
onset and experienced soon after birth, some can progress into 
chronic pulmonary hypertension. Pulmonary hypertension associ-
ated with CDH or omphalocele, (1,6) for example, can continue for 
years, requiring chronic therapy.

Neonates may acquire pulmonary hypertension from underlying 
diseases, including bronchopulmonary disease (BPD) or congeni-
WDO�KHDUW�GLVHDVHV���������

Pulmonary hypertension in bronchopulmonary disease (BPD) has 
EHHQ�UHSRUWHG�LQ��������RI�SDWLHQWV�ZLWK�%3'�DQG�XS�WR�����LQ�
those with severe BPD3, (13)

Pulmonary hypertension in BPD is multifactorial.  Poor alveolar 
VHSWDWLRQ�� OXQJ� ¿EURVLV�� LQÀDPPDWLRQ�� DOWHUHG�PLFURYDVFXODU� GH-
velopment are observed in BPD. As a result, pulmonary vascu-
lature remodels and subsequently leads to increased pulmonary 
vascular resistance and elevated pulmonary arterial pressures. 
(13)

Pulmonary venous hypertension (PVH) due to pulmonary venous 
stenosis (PVS) in neonates is due to the neo-intimal proliferation 
RI�P\R¿EUREODVWV��SURJUHVVLQJ�OXPLQDO�VWHQRVLV�RU�REOLWHUDWLRQ������
PVH can be congenital or acquired, isolated or associated with 
congenital heart disease. It is also often associated with BPD, spe-
FL¿FDOO\�LQ�WKH�H[WUHPHO\�SUHPDWXUH�LQIDQWV�ZLWK�LQWUDXWHULQH�JURZWK�
UHWDUGDWLRQ��,8*5���������/LWWOH�LV�NQRZQ�DERXW�396�LQ�QHRQDWHV��
'LDJQRVLV� LV� YLD�HFKRFDUGLRJUDP�DQG�FRQ¿UPHG�E\� FDWKHWHUL]D-
tion.  Patients develop chronic pulmonary edema, pulmonary hy-
SHUWHQVLRQ��DQG�KHDUW� IDLOXUH��7UHDWPHQWV�DUH� OLPLWHG�DQG�RYHUDOO�
prognosis is very poor. Some suggested therapies include balloon 
DQJLRSODVW\��VWHQWLQJ��DQWL�9(*)��RU�VXUJLFDO�UHSDLU������������

&/,1,&$/�35(6(17$7,21�2)�($5/<�33+1�

Generally, patients present with low Apgar scores, in respiratory 
GLVWUHVV�DQG�ODELOH�K\SR[HPLD���7KH\�DUH�RIWHQ�F\DQRWLF�ZLWK�ORZ�
PaO2�DQG�GLႇHUHQWLDO�VDWXUDWLRQV�ZKHUH�WKH�SRVWGXFWDO�VDWXUDWLRQ�
LV� !������ ORZHU� WKDQ� WKH� SUH�GXFWDO� VDWXUDWLRQ� �WKLV�ZLOO� QRW� EH�
observed if the PDA is closed). 

7KH�VHYHULW\�RI�K\SR[HPLD�LV�RIWHQ�FRPPXQLFDWHG�E\�WKH�R[\JHQ-
ation index (OI):

2,� ��)L22 x Mean airway pressure X 100 / post-ductal PaO2

$Q�2,�DERYH����LV�FRQFHUQLQJ�DQG�LV�DQ�LQGLFDWLRQ�IRU�LQKDOHG�QLWULF�
oxide (iNO) therapy. 

DIAGNOSIS: 

Diagnosis of pulmonary hypertension is primarily by clinical pre-
VHQWDWLRQ��W\SLFDOO\�UHVSLUDWRU\�GLVWUHVV��K\SR[HPLD�DQG�GLႇHUHQWLDO�
F\DQRVLV���'LDJQRVLV�VKRXOG�EH�FRQ¿UPHG�E\�HFKRFDUGLRJUDP�

Echocardiographic evidence of pulmonary hypertension includes 
right to left shunting at the level of the PDA, right ventricular (RV) 
GLODWLRQ� DQG� K\SHUWURSK\�� YHQWULFXODU� VHSWDO� ÀDWWHQLQJ�� SRRU� 59�
function, and possible left ventricular (LV) dysfunction.

In patients with chronic pulmonary hypertension, pulmonary artery 
SUHVVXUH�LV�HVWLPDWHG�E\�HFKRFDUGLRJUDP�DQG�FRQ¿UPHG�E\�FDU-
diac catheterization.

Pulmonary arterial pressure is considered elevated if:

�� 0HDQ�SXOPRQDU\�DUWHU\�SUHVVXUH�!����PP+J

�� 3XOPRQDU\�DUWHU\�ZHGJH������PP+J

�� 395�!���:8�P2

0$1$*(0(17�������������

7UHDWPHQW�IRU�33+1�LV�PDLQO\�VXSSRUWLYH�FDUH�ZKLOH�WUHDWLQJ�WKH�
underlying disease (e.g., antibiotics for pneumonia) or allowing 
time for the injured lung to recover. 
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Mechanical ventilation:

Gentle ventilator management is vital to prevent further lung inju-
U\��EXW�DWHOHFWDVLV�LV�WR�EH�DYRLGHG���%RWK�XQGHU�LQÀDWLRQ�DQG�RYHU�
LQÀDWLRQ�RI�WKH�OXQJV�LQFUHDVH�SXOPRQDU\�YDVFXODU�UHVLVWDQFH��7KH�
goal is to have lung expansion to 8-9 ribs, PaCO2��������DQG�S+�
������������+LJK�IUHTXHQF\�YHQWLODWLRQ�PD\�KHOS�RSWLPL]H�OXQJ�UH-
cruitment and prevent volutrauma or barotrauma associated with 
KLJK�SHDN�LQÀDWLRQ�SUHVVXUH�RU�WLGDO�YROXPH�RQ�FRQYHQWLRQDO�YHQ-
tilation. 

Surfactant: 

6XUIDFWDQW�LQDFWLYDWLRQ�DQG�GH¿FLHQF\�DUH�IUHTXHQWO\�VHHQ�LQ�QHR-
nates with aspiration, RDS, pneumonia, and meconium aspiration 
syndrome. In patients with parenchymal lung disease, surfactant 
replacement therapy has been proven to decrease needs for 
ECMO or death by at least three fold. Surfactant does not improve 
outcomes in patients with CDH. Discretion should be used in situ-
ations where CDH is complicated by other risk factors.

Oxygen: 

Oxygen is a potent vasodilator. However, clinicians should be 
DZDUH�RI�R[\JHQ�WR[LFLW\��3UH�GXFWDO�VDWXUDWLRQV��������PD\�EH�
adequate. If serum lactate levels are normal (<3 mM/L) and urine 
RXWSXW�LV�VXႈFLHQW��!��PO�NJ�KRXU���D�SRVW�GXFWDO�R[\JHQ�VDWXUD-
WLRQ� LQ� WKH� �������� UDQJH� LV� DFFHSWDEOH��2[\JHQ� FDUU\LQJ� FD-
pacity (OC) is equally important. 16-22 is considered the normal 
range. Adequate hemoglobin to maintain OC plays an important 
role in the management of PPHN.

+LJK�R[\JHQ�GHOLYHU\�DERYH�����DQG�HYHQ�RQO\�EULHI�H[SRVXUH�
WR������KDYH�EHHQ�VKRZQ�WR� LQFUHDVH�YDVRFRQVWULFWLRQ�DQG�UH-
duce response to iNO as well as increase rebound PPHN when 
ZHDQHG�Rႇ�L12�����

Sodium bicarbonate: 

Sodium bicarbonate should be used with caution. It may help cor-
rect metabolic acidosis but also produce respiratory acidosis. Car-
bon dioxide crosses the blood-brain freely and may decrease ce-
rebral pH. Further, alkalosis must be avoided as it causes cerebral 
YDVRFRQVWULFWLRQ�KHQFH�UHGXFHV�FHUHEUDO�EORRG�ÀRZ��$ONDOLQH�LQIX-
sions are reported to be associated with increased use of ECMO. 

Sedation/Analgesia/Paralysis:

During supportive care for PPHN, sedation and analgesia are 
often needed. Paralysis should not be used routinely. Paralysis 
may be required on occasion if sedation and analgesia alone are 
inadequate.  However, paralysis can precipitate atelectasis and 
worsen V-Q mismatch. It has been shown that routine paralysis is 
associated with increased mortality. Prolonged chemical paralysis 
is also associated with sensorineural hearing loss in survivors of 
CDH. 

Blood pressure stabilization: blood pressure should be targeted 
within the normal range for age with boluses and inotropes if nec-
HVVDU\��7KH�SURYLGHG�DOJRULWKP�KDV�VSHFL¿F�VXJJHVWLRQV�IRU�PDQ-
agement of cardiac dysfunction and blood pressure support.

Pulmonary vasodilators

As mentioned earlier, oxygen is a potent vasodilator. Many pa-
tients, however, even after the above management and oxygen, 
remain hypoxemic. Other pulmonary vasodilators are often need-
ed. ECMO should be considered if the patient fails medical man-
agement or deteriorates rapidly. 

���,QKDOHG�QLWULF�R[LGH��VKRXOG�EH�LQLWLDWHG�LI�2,�!���DQG�OXQJV�ZHOO�
recruited. A dose of 20 ppm is considered most optimal in improv-
ing pulmonary to systemic arterial pressure ratio.  Higher doses 
are not recommended as they do not provide better results, yet 
there is an increased association with methemoglobinemia.

Weaning iNO should be gradual to minimize the risk of rebound 
vasoconstriction. It is generally recommended that once there 
LV� LPSURYHG�DQG�VWDEOH�R[\JHQDWLRQ�� WKH�¿UVW�HႇRUW�VKRXOG�EH� WR�
ZHDQ�LQVSLUHG�R[\JHQ�FRQFHQWUDWLRQ�WR�EHORZ������,QKDOHG�QLWULF�
oxide then can be weaned stepwise if pre-ductal saturations re-
PDLQ�VWDEOH�DQG�ZLWKLQ�UDQJH��SRVVLEO\�E\���SSP�HYHU\�����KRXUV�
XQWLO�WKH�GRVH�LV���SSP��WKHQ�E\���SSP���

Contraindications: 

-  Congenital heart defects that depend on right to left shunting 
across the ductus arteriosus such as critical aortic stenosis 
interrupted aortic arch, hypoplastic left heart syndrome, etc. 
iNO may worsen cyanosis.

-  iNO can worsen pulmonary edema in conditions with pulmo-
QDU\�RYHUÀRZ�VXFK�DV� WRWDO� DQRPDORXV�SXOPRQDU\� YHQRXV�
return.

2. Phosphodiesterase (PDE) 3A inhibitor: works by increasing 
cAMP availability and thus vasodilation. Milrinone is preferred 
when blood pressure is normal, but there is evidence of ventricu-
ODU�G\VIXQFWLRQ���$�ORDGLQJ�GRVH�RI�����J�NJ�RYHU�������PLQXWHV�
IROORZHG�E\�D�PDLQWHQDQFH�GRVH�RI�������J��NJ�PLQ�DQG�WLWUDWLQJ�
WR�������J�NJ�PLQ�DQG�XS�WR����J��NJ�PLQ�EDVHG�RQ�WKH�UHVSRQVH��
6LQFH�PLOULQRQH�KDV�V\VWHPLF�YDVRGLODWLRQ�HႇHFW��LW�PD\�FDXVH�K\-
SRWHQVLRQ��$�EROXV����PJ�NJ�RI�ÀXLG�JLYHQ�SULRU�WR�WKH�ORDGLQJ�GRVH�
might prevent hypotension.

��� 3KRVSKRGLHVWHUDVH� �3'(�� �� LQKLELWRU�� ZRUNV� E\� SUHYHQWLQJ�
cGMP breakdown and may work in conjunction with iNO to im-
SURYH�R[\JHQDWLRQ��6LOGHQD¿O�FDQ�EH�DGPLQLVWHUHG�RUDOO\�RU�LQWUD-
venously although the intravenous route is preferred during acute 
illness due to uncertain absorption if given via the oral route. Hy-
SRWHQVLRQ�LV�D�FRPPRQ�VLGH�HႇHFW��6LOGHQD¿O�LV�JLYHQ�DV�D�ORDGLQJ�
GRVH������PJ�NJ�RYHU���KRXUV�������PJ�NJ�KRXU���WKHQ�FRQWLQXRXV�
infusion at 0.07 mg/kg/hour. If intravenous preparation is not feasi-
EOH��VLOGHQD¿O�FDQ�EH�JLYHQ�RUDOO\�DV�D�GRVH�RI�����PJ�NJ�T���KRXUV���

���3URVWDJODQGLQV��$�FRQWLQXRXV�GULS�RI�DOSURVWDGLO� �SURVWLQ��PD\�
help with vasodilation and also maintains patency of the ductus 
arteriosus thus reducing afterload on the RV. Little is known about 
WKH�HႈFDF\�DQG�VLGH�HႇHFWV�RI�DHURVROL]HG�SURVWDJODQGLQ�(��DQG�
inhaled prostaglandin I2 on neonates.

In neonates with chronic pulmonary hypertension, other medica-
WLRQV�PLJKW�RႇHU�EHQH¿WV�

1. Endothelin receptor blocker: (Bosentan) works by decreasing 
YDVFXODU�WRQH��6LGH�HႇHFWV�DUH�KHSDWLF�WR[LFLW\�DQG�DQHPLD�

2. Prostacyclins: works by increasing cAMP and resulting in direct 
vasodilatation.

���7UHSURVWLQLO� �5HPRGXOLQ���VWDUWLQJ�GRVH� LV���QJ�NJ�PLQ�DQG� LQ-
FUHDVH�JUDGXDOO\�WR�D�JRDO�RI�������QJ�NJ�PLQ�RYHU�GD\V�RU�ZHHNV���
,W�FDQ�EH�JLYHQ�YLD�,9�RU�64�URXWHV��6LGH�(ႇHFWV�LQFOXGH�K\SRWHQ-
sion, pain, nausea, vomiting, diarrhea, and abdominal pain.

���,QKDOHG�SURVWDF\FOLQV��,ORSURVW���OLWWOH�LV�NQRZQ�DERXW�HႈFDF\�RQ�
QHRQDWHV��7KH� QHHG� IRU� IUHTXHQW� DGPLQLVWUDWLRQ� ����� WLPHV�GD\��
DQG�EURQFKRFRQVWULFWLRQ�VLGH�HႇHFWV� OLPLW� LWV�XVH�RQ� WKLV�SDWLHQW�
population. 
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^ƵƐƉĞĐƚ�W,�ďĂƐĞĚ�ŽŶ�ĐůŝŶŝĐĂů�ƉƌĞƐĞŶƚĂƚŝŽŶ�

>ƵŶŐ�ƌĞĐƌƵŝƚŵĞŶƚ�ǁŝƚŚ�ŽƉƚŝŵĂů�W��WͬWĂǁ͘��ŽŶƐŝĚĞƌ�ƐƵƌĨĂĐƚĂŶƚ�ƵŶůĞƐƐ�ĐŽŶƚƌĂŝŶĚŝĐĂƚĞĚ�

�ĐŚŽĐĂƌĚŝŽŐƌĂŵ�Ͳ�ŶŽƌŵĂů�ĂŶĂƚŽŵǇ͖�ĐŽŶĨŝƌŵ�W,͖�
�ƐƐĞƐƐ�ďůŽŽĚ�ƉƌĞƐƐƵƌĞ�ĂŶĚ�ĐĂƌĚŝĂĐ�ĨƵŶĐƚŝŽŶ�

WƌŽǀŝĚĞ�ŽǆǇŐĞŶ�ƚŽ�ĂǀŽŝĚ�ŚǇƉŽǆŝĂ�
�ŽƌƌĞĐƚ�ĂĐŝĚŽƐŝƐ�ĂŶĚ�Ɖ�KϮ�ƚŽ�ŶŽƌŵĂů�ƌĂŶŐĞ�
^ƚĂƌƚ�ŝEK�ŝĨ�K/хϭϱ͕�ĂǀŽŝĚ�&ŝKϮ�ŽĨ�ϭ͘Ϭ�ŝĨ�ƉŽƐƐŝďůĞ�

EŽƌŵĂů��W��
EŽƌŵĂů�ĐĂƌĚŝĂĐ�ĨƵŶĐƚŝŽŶ�

EŽƌŵĂů��W�
�ĂƌĚŝĂĐ�ĚǇƐĨƵŶĐƚŝŽŶ�

,ǇƉŽƚĞŶƐŝŽŶ�
EŽƌŵĂů�ĐĂƌĚŝĂĐ�ĨƵŶĐƚŝŽŶ�

,ǇƉŽƚĞŶƐŝŽŶ���
�ĂƌĚŝĂĐ�ĚǇƐĨƵŶĐƚŝŽŶ�

/Ĩ�ŝEK�ŝƐ�ŶŽƚ�ĂǀĂŝůĂďůĞ�Žƌ�ŝŶĞĨĨĞĐƚŝǀĞ͕�ĐŽŶƐŝĚĞƌ�ƚŚĞ�ĂĚĚŝƚŝŽŶ�ŽĨ�W'�ϭ͕�Žƌ�^ŝůĚĞŶĂĨŝů͘��ĞǁĂƌĞ�ŽĨ�
ƚŚĞ�ƉŽƚĞŶƚŝĂů�ƐǇƐƚĞŵ�ĞĨĨĞĐƚƐ�ŽĨ�W'�ϭ͕�ĞƐƉĞĐŝĂůůǇ�ŝŶ�ĂƐƐŽĐŝĂƚŝŽŶ�ǁŝƚŚ�ŝEK�

DŝůƌŝŶŽŶĞ� &ůƵŝĚ�ďŽůƵƐ�ϭϬ�ŵůͬŬŐ�ϭͲϮ�
ƚŝŵĞƐ�
tĞĂŶ�WĂǁ�ŝĨ�ůƵŶŐƐ�ĂƌĞ�
ŚǇƉĞƌĞǆƉĂŶĚĞĚ�

DŝůƌŝŶŽŶĞ��

�ĚĚ�ŝĨ�ŶĞĞĚĞĚ͗�
�ŽƉĂŵŝŶĞ�
EŽƌĞƉŝŶĞƉŚƌŝŶĞ�
sĂƐŽƉƌĞƐƐŝŶ�
,ǇĚƌŽĐŽƌƚŝƐŽŶĞ�

&ůƵŝĚ�ďŽůƵƐ�ϭϬ�ŵůͬŬŐ�
ϭͲϮ�ƚŝŵĞƐ�
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Figure: a Suggested algorithm for the management of acute pulmonary hypertension
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