Hepatology Snapshot:

Hepatopulmonary syndrome
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Additional examinations

Hepatopulmonary syndrome (HPS)
Presence of liver disease and dyspnoea
and/or evaluation for liver transplantation (LT)

1. Pulmonary function testing (PFT)
• Diffusion capacity of carbon
monoxide decreased
• Otherwise normal PFT
2. Chest imaging
• Chest-X-ray and/or thoracic
computed tomography (CT) to
exclude coexistant chronic
respiratory conditions
• CT-angiography to exclude focal
arteriovenous communications
3. Optional:
• Lung perfusion scanning ( 99mTc
labelled macroaggregated albumin) to
clarify the contribution of HPSinduced hypoxemia in case of other
cardiopulmonary diseases

HPS-differential diagnosis:
1. Pulmonary vasculature
• Portopulmonary hypertension
2. Diseases of the lung parenchyma
• COPD, pneumonitis,
pneumonia,…
3. Pleura and diaphragm
• Hepatic hydrothorax
• Pulmonary function
effect due to ascites

Diffuse telangiectasia
1. Cyanosis and digital clubbing
2. Diffuse telangiectasia

Pulse oximetry: SaO2 <96%

3. Platypnoea (= worsening of dyspnoea
moving from supine to upright position)

Transthoracic contrast
enhanced echocardiography

Arterial blood gas analysis

for detection of intrapulmonary vasodilatation

4. Orthodeoxia (= decrease of PaO2 of
more than 5% or more than 4 mmHg)
moving from supine to upright position

Identification
Name
Sample
Temp

XXX
Arterial
37.0 °C

In 25% of HPS pts

Blood gas result
pH
pCO2
pO2

Oxymetry result
sO2

Acid base status
BE
HCO3-

7.480
34.9 mmHg
55 mmHg
85.6%
5.2 mmol/L
28.4 mmol/L

HPS-diagnosis

Time in seconds

HPS-severity classification

1. Patients with liver disease
2. Alveolar-arterial oxygen
gradient (AaPO2) >15 mmHg
or >20 mmHg in
patients >64 years
3. Intrapulmonary
vasodilatation
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Dyspnoea ↑
PaO2 ↓

HPS stage

PaO2,
mmHg

AaPO2,
mmHg

Mild HPS

≥80

≥15

Moderate HPS

≥60, <80

≥15

Severe HPS

≥50, <60

≥15

Very severe HPS

<50

≥15

Therapeutic implications
1. Long term oxygen therapy
(if PaO2 <60 mmHg)
2. Liver transplantation is
indicated for severe HPS
(PaO2 <60 mmHg), in many
countries MELD exception granted.
Resolution of HPS post-LT is
expected but may take several
months.
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Hepatopulmonary syndrome (HPS) is the most common cause
of respiratory insufficiency in patients with chronic liver disease. It is characterised by a gas exchange abnormality caused
by intrapulmonary vascular dilatations (IPVD) in patients with
liver diseases. It occurs in 5–32% of liver transplant candidates.1
Abnormal oxygenation is defined by elevated alveolar-arterial
oxygen gradient (>15 mmHg or >20 mmHg in patients >64
years, respectively) while breathing room air in the sitting position at rest. IPVD is usually diagnosed by contrast-enhanced
transthoracic echocardiography. The severity of HPS is classified
according to the degree of hypoxemia.2
Every patient with advanced liver disease that is undergoing
evaluation for liver transplantation or suffers from dyspnoea
should be screened for the presence of HPS. An established
screening tool is pulse oximetry as it can identify all patients with
PaO2 <70 mmHg using an oxygen saturation cut-off <96%.1,3
Genetic testing or other screening tools are not yet established
for routine clinical purposes.1,3,4 In case of positive screening
results, arterial blood gas analysis is warranted for diagnosis of HPS.
Clinical characteristics of patients with HPS are mainly consequences of hypoxemia, the leading symptom, like cyanosis
and digital clubbing.5 Furthermore, platypnoea and orthodeoxia
are observed in up to 25% of the patients with HPS.6 However,
clinicians should be aware that chronic pulmonary comorbidities can coexist in HPS. In particular, chronic obstructive
pulmonary disease, bronchial asthma, idiopathic pulmonary
fibrosis and restriction of the lung following extrapulmonary
complications like ascites or hepatic hydrothorax can contribute
to and aggravate dyspnoea.7
Both spirometry and static lung volumes are usually within
the normal range in HPS. However, diffusion capacity of carbon
dioxide is frequently decreased in pulmonary function testing in
HPS.2
The primary tool for detection of IPVD is transthoracic contrast-enhanced echocardiography. Agitated saline is commonly
used as a contrast agent as it creates microbubbles of >10 lm
diameter that are usually not able to pass the normal
pulmonary vascular bed. However, in case of IPVD and HPS,
microbubbles appear in the left chambers of the heart three or
more cardiac cycles following visualization in the right heart.
Lung perfusion scanning can detect and quantify IPVD. Lung
perfusion scanning determines the extrapulmonary tracer accumulation, but is not able to distinguish between intracardiac
and intrapulmonary shunting. It is mainly used to distinguish
the degree of hypoxemia caused by intrapulmonary vasodilatation vs. other potential contributing factors like non-vascular
pulmonary or extrapulmonary factors. Lung imaging techniques
like chest X-ray or thoracic computed tomography are useful for
excluding other coexistent chronic respiratory conditions.1,2

Patients with HPS have more than twofold increased mortality.8,5 Therapeutic options in HPS include initiation of long term
oxygen therapy in patients with severe HPS (PaO2 <60 mmHg).
Liver transplantation is the only therapeutic approach that is
able to cause resolution of HPS. Patients with severe HPS have
MELD exception granted in many countries around the world.1
Post-liver-transplant survival rates in expert centres are excellent, even in cases of severe HPS.9
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