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Case presentation - 1

• 13 years old boy

• Premature birth, 28+5 week, c/s, one of twins

• PICU:
Respiratory – mechanical ventilation → support for 4 

months; discharged without oxygen

3 operations due to NEC

PDA closure – age 4 mts

Fulminant hepatic failure (due to TPN); candidate for 
liver transplantation → eventual recovery

• Treated with budicort until age 1 yr

• Normal cardiac echo March 2005 (age 7 mts)



Case presentation - 2

• Currently –

• Mild CP – left diplegia

• Short stature – treated with growth hormone

• Mild leukopenia & thrompocytopenia

• Respiratory – effort dyspnea, no specific 
treatment; without respiratory exacerbations or 
pneumoniae

• May 2017 – routine cardiac echocardiogram 
(before swimming lessons) – good LV function; 
mild TR; TRPG of 50mmHg



Case presentation - 3

• Hospitalized for evaluation of PH

• PE – Sat. 100%; heart & lungs – normal; no 

clubbing; spleen 2 cm under rib margin

• PFT – poor technique; FVC 65%, FEV1 71%; 

normal lung volumes – TLC 94%; normal diffusion

• Abdominal US & doppler – enlarged IVC; slight 

enlargement of spleen; mild peri-portal fibrosis 

without liver cirrhosis; no signs of portal 

hypertension

• CT angio – no signs of pulmonary emboli



Dilated pulmonary art. – up to 32mm



Mild mosaic attenuation (secondary to pul. HT?)



Case presentation - 4

• Cardiac catheterization-
– Systolic PAP 48mmHg

– Mean PAP 34mmHg

– Wedge pressure 8mmHg

– PVR 11.3 wood units →→ 7.9 with oxygen

• Further evaluation –
 6 minute walk test – 425m

 24 BP holter – normal

 Nocturnal saturation - normal

Consistent with pulmonary arterial hypertension 



Pulmonary hypertension (PH)

2015 ESC/ERS Guidelines



BPD



Pulmonary & liver disease

HPS - Hepato-
pulmonary 
syndrome

PoPH – Porto-
pulmonary 

hypertension



HepatoPulmonary Syndrome - HPS

• Definition:

 Liver disease or portal HT

 ↑A-aPO2 on room air

Evidence of intrapulmonary vasodilatation



Ramsay, Int. Anesthesiol. Clin. 2006

Response to O2

No response to O2



PoPH and HPS

Mayo Clinic clinical updates



Adapted from Sitbon, Israeli PH conference 2015



Portopulmonary hypertension (PoPH)

• Incidence and prevalence not well defined

• 6.3% awaiting liver Tx (Kawut et al., Hepatology 2008); 

5.1% in 3000 PAH patients (Benza et al., Circulation 
2010)

• Average 4-7 yrs after diagnosis of portal HT

• Severity does not correlate with severity of liver 
disease (Porres-Aguilar et al., Eur Resp Rev 2012)

Portal hypertension (with or without liver disease)

+

Evidence of PAH





PoPH - pathology

Medial hypertrophy Thrombotic lesion Plexiform lesion

• Lesions similar to iPAH; spectrum ranging from 

classic plexiform arteriopathy to microthrombotic

forms

Golbin et al., Clin Chest Med 2007



PoPH - prognosis

Le Pavec et al., AJRCCM 2008



PoPH and liver transplantation



PoPH – treatment - 1 

• Goals of therapy – symptomatic relief, improve 

quality of life, exercise capacity; facilitate liver Tx

• General approach similar to iPAH

• Specific considerations:

Ca channel blockers – contraindicated (mesenteric 

vasodilatation → worsen portal HT)

β blockers – prophylaxis in GI varices; deterioration in 

exercise capacity & pul. hemodynamics in PoPH

Oral anticoagulants – not recommended

Diuretics – use with caution

Oxygen if PaO2 < 60mmHg



PoPH - treatment – 2
• Specific PAH treatment:

ERA – Bosentan superior to iloprost; monitor liver 

function tests; Ambrisentan – selective ETA

inhibitor – benefit in 13 patients

Prostacyclin analogues – Epoprostenol IV 

(Flolan) – has proven survival benefit in PAH, 

most studied in PoPH; complications related to IV 

route

PDE-5 inhibitors – Sildenafil – short term benefit, not 

sufficient as a monotherapy

Combination therapy

Troy et al., Ther Adv Gastroenterol 2009
Porres-Aguilar et al., Eur Respir Rev 2012



BPD and pulmonary HT - 1

• Pediatric Pulmonary Hypertension Network 

(PPHNet) recommendations 2017 (Krishan et al.)

• Screening for PH in premature infants:

Severe hypoxemic respiratory failure shortly after birth

Continued ventilatory support at postnatal day 7

At the time of formal BPD diagnosis

Repeat echo if an infant develops increasing oxygen/ 

respiratory support requirements (during the initial or 

subsequent hospitalizations), as PH may develop 

despite having a normal echocardiogram at discharge



BPD and pulmonary HT - 2

• Treat underlying disease!

• Home pulse oximetry during sleep/ a formal PSG

• Consider specific therapy if sustained PH after 

optimal treatment of underlying respiratory and 

cardiac disease



BPD and pulmonary HT - 3
• Few studies on long term follow up

• No evidence of new-onset PH in former BPD

• ≤32 weeks of gestation (28 CLD, 32 preterm 
controls), and 30 term-born controls

• Age 8-12 yrs – Normal PAP even after hypoxic 
exposure1

• 34 VLBW children with BPD; age 7-8 yrs – normal 
echo; BPD –FEV1↓; ↑RV/TLC

• The increased pulmonary vascular resistance 
associated with BPD appears to resolve with 
time more rapidly than abnormalities in 
respiratory function2

1Joshi S et al. Arch Dis Child Fetal Neonatal 2014
2Korhonen et al., Early Human Develop 2005



…Back to our patient

BPD



Our patient

• Treated with Viagra 15mg/kg/day

• Repeated echo – no change

• Repeated abdominal US – similar findings, no 

signs of cirrhosis or portal hypertension

• Planned for genetic counseling

• Twin brother planned for echo

• ETA will be added – Bosentan/ Macicentan (in 

clinical trial)



In summary

No evidence of BPD

No evidence of portal hypertension

No signs of underlying systemic diseases

No OSA




