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Introduction At first glance, the lungs and liver 
seem to be markedly divided because they are lo‑
cated in two different body cavities separated by 
the diaphragm. However, it is known that an on‑
going disease in one organ is often related to that 
in the other. Numerous cases of inflammatory 
and infectious diseases as well as tumors affect‑
ing both the lungs and liver at the same time have 
been reported. Moreover, some diseases such as 
sarcoidosis, cystic fibrosis, α1 antitrypsin (A1AT) 
deficiency, or cancer (e.g., carcinoid) are known 
to have liver and lung manifestations. On the one 
hand, hepatic dysfunction may affect respiratory 
function and, on the other, lung disorders may 
exacerbate liver failure through hepatocyte hy‑
poxia. The aim of this review was to describe pul‑
monary symptoms secondary to hepatic lesions.

Pleural effusion (hepatic hydrothorax) Pleural effu‑
sion occurs in approximately 6% to 10% of the pa‑
tients with advanced liver cirrhosis in the absence 
of independent pulmonary or cardiac patholo‑
gy.1 The majority of effusions (65%–85%) are right‑  

‑sided, 15% are left‑sided, and from 15% to 30% 
are bilateral.1‑3 Fluid accumulates in the lungs, 
as it does in other organs in the course of cir‑
rhosis. An increase in venous pressure and in 
the amount of extracellular fluid associated with 
sodium retention at reduced oncotic pressure (as‑
sociated with hypoalbuminemia) favors the for‑
mation of transudate in the pleural cavity. In 

most cases, pleural fluid in liver cirrhosis is as‑
sociated with the presence of ascites. Microholes, 
so called Lieberman’s pores, and the presence of 
negative pressure in the pleural cavity promote 
fluid movement to the pleural space. The symp‑
toms are nonspecific and their intensity corre‑
lates with the amount and dynamics of fluid ac‑
cumulation. The most common symptoms in‑
clude shortness of breath, cough, and chest dis‑
comfort. Laboratory test results may reveal hy‑
poxemia. The presence of fluid can be confirmed 
by imaging tests (X‑ray and ultrasound imaging). 
The diagnosis is established if transudate is con‑
firmed and other causes of fluid presence are ex‑
cluded. As treatment, a reduction of sodium in‑
take, use of diuretics, puncture of pleural cavity, 
or corrective surgical treatment of the diaphragm 
are considered. However, improved liver function 
has the greatest impact on the patient’s condition.

Alpha‑1 antitrypsin deficiency A1AT, a potent in‑
hibitor of neutrophil elastase, is synthesized and 
secreted mainly by the liver. A1AT deficiency is 
common (one of the most common hereditary 
diseases in the Caucasian population) but under‑
recognized. It affects approximately 1 in 3000 to 
5000 people. Certain types of the A1AT gene mu‑
tation may lead to reduced secretion and accu‑
mulation of A1AT in hepatocytes. A1AT deficien‑
cy predisposes to chronic obstructive pulmonary 
disease with bronchiectasis, early emphysema, 

REVIEW ARTICLE

Respiratory system involvement in chronic 
liver diseases

Magdalena M. Martusewicz‑Boros1, Piotr W. Boros2, Elżbieta Wiatr1

1  3rd Department of Lung Diseases, National Tuberculosis and Lung Diseases Research Institute, Warszawa, Poland
2   Laboratory of Lung Function, National Tuberculosis and Lung Diseases Research Institute, Warszawa, Poland

Correspondence to:
Magdalena Martusewicz‑Boros MD, 
PhD, III Klinika Chorób Płuc, Instytut 
Gruźlicy i Chorób Płuc, ul. Płocka 26, 
01‑138 Warszawa, Poland  
phone: +48‑22‑431‑23‑80,  
fax: +48‑22‑431‑24‑08, 
e-mail: m.martusewicz@gmail.com
Received: September 5, 2013.
Revision accepted: November 11, 
2013.
Published online: November 15, 
2013.
Conflict of interest: none declared.
Pol Arch Med Wewn. 2013; 
123 (11): 635-642
Copyright by Medycyna Praktyczna, 
Kraków 2013

AbsTRACT

Liver diseases are often associated with respiratory complications. They may manifest as pleural ef-
fusion, interstitial lung disease, as well as various combinations of symptoms affecting the pulmonary 
vasculature. The duration and severity of liver disease is not always reflected by the degree of lung 
function impairment. On the other hand, progressive damage to the lungs significantly worsens progno-
sis in the course of severe liver disease. The diagnosis is difficult and often requires multidisciplinary 
cooperation. The effects of pharmacological treatment are not always satisfactory. In numerous cases, 
liver transplantation proves to be the best option.
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vessels, which results in faster flow of systemic 
venous blood into the pulmonary veins partially 
bypassing the alveolar vasculature. This leads to 
hyperkinetic circulation, during which the con‑
tact of erythrocytes with the ventilated areas is 
shorter, resulting in an imbalance of the venti‑
lation‑to‑perfusion (V/Q) ratio. A less frequent 
cause of the leak is related to abnormal vascu‑
lar connections formed within the lung or pleu‑
ra (arteriovenous anastomoses between the ar‑
terial and venous pulmonary vasculature), which 
increases the intrapulmonary shunt (FIGURE) as 
well as wall thickness of the capillaries and small 
veins.10 The detailed mechanism of this phenom‑
enon is unknown but it is thought to be caused 
by increased hepatic production or decreased he‑
patic clearance of vasodilators.

There are two anatomical types of HPS: type I, 
dominated by a generalized extension of the cap‑
illaries, which accelerates blood flow through 
the pulmonary vasculature, consequently result‑
ing in insufficient oxygenation, and type II, in 
which the predominant arteriovenous connec‑
tions cause displacement of the nonoxygenated 
blood directly to the pulmonary veins, bypassing 
the alveolar space.7 For this reason, administra‑
tion of 100% oxygen for breathing improves arte‑
rial oxygen saturation in the majority of patients 
with type I HPS, while it does not produce such 
a response in patients with type II HPS.7 Further‑
more, in both types of HPS, pulmonary vessels 
are characterized by impaired response or no re‑
sponse to stimuli that normally cause contraction, 
such as hypoxia (Euler–Liljestrand reflex). This 
is probably caused by increased production and 
impaired hepatic uptake of the factors causing 

and, more rarely, to liver diseases including neo‑
natal jaundice, cirrhosis in adults, and hepato‑
cellular carcinoma.4 The most serious symptoms 
from the lungs and liver are observed in homozy‑
gous patients with P1ZZ phenotype. About 15% 
of the children with this phenotype can develop 
full‑blown cirrhosis.5 In contrast to typical em‑
physema, lesions are particularly pronounced in 
the lower parts of the lungs, which is attributed 
to the effect of gravitation‑induced distribution 
of blood in the pulmonary vasculature. Shortness 
of breath is a typical symptom, which may mani‑
fest itself in the fourth or fifth decade of life (al‑
though 20% of homozygotes never present with 
symptoms of emphysema). Some patients with 
A1AT deficiency may develop so called hepatopul‑
monary syndrome (HPS). The prognosis is gen‑
erally worse among smokers and translates into 
shorter life expectancy (even by 15 to 20 years) 
as compared with nonsmokers.6

Hepatopulmonary syndrome HPS is defined as im‑
pairment of arterial oxygenation due to pulmo‑
nary vasodilation resulting from liver disease.7 It 
affects approximately 20% (range, 4%–32%) of 
the patients with advanced liver disease.8 HPS is 
usually associated with liver cirrhosis or chron‑
ic active inflammation, but it is also observed in 
individuals with less common diseases such as 
A1AT deficiency, Budd–Chiari syndrome, as well 
as acute diseases leading to portal hypertension.7,9

HPS is caused by microscopic intrapulmo‑
nary arteriovenous dilatations observed in pa‑
tients with chronic or acute liver failure. It usual‑
ly has a functional character associated with dil‑
atation of the pulmonary pre‑ and postcapillary 

A

b

FIGURE The 
mechanism of formation 
of arterial hypoxemia in 
hepatopulmonary 
syndrome (HPS) in a 
two-compartment model 
of pulmonary gas 
exchange. A – uniformly 
ventilated and perfused 
lungs of a healthy person, 
with normal pulmonary 
capillary diameter of 8 to 
15 µm, unaffected 
diffusion, and correct V/Q 
ratio.  
b – areas with enhanced 
pulmonary vasculature: 
capillaries of uneven 
(excessive) flow disrupt the 
V/Q ratio (HPS type I). 
Intrapulmonary right-to-left 
shunt, impaired diffusion of 
gas into the central blood 
flow in extended capillaries. 
Below right-to-left shunt by 
abnormal arteriovenous 
anastomoses (HPS type II)



REVIEW ARTICLE Respiratory system involvement in chronic liver diseases 637

smoking, a frequent habit in patients with alco‑
holic cirrhosis.17 Telangiectasia (also called vas‑
cular spiders) in the skin or mucous membranes 
or both can be frequently observed. The presence 
of platypnea (increased dyspnea when changing 
position from reclining to standing or sitting) 
and orthodeoxia (deterioration of gas exchange 
with a decrease of partial pressure of oxygen in 
arterial blood [PaO2] ≥5% or ≥4 mmHg in an up‑
right position) are considered to be characteris‑
tic signs of this syndrome.6 In the upright posi‑
tion, blood flow in vessels of the lower lung lobes 
(where the above vascular changes are mostly 
observed) is increased, which enhances nonoxy‑
genated blood leakage and lowers PaO2. It is be‑
lieved that one of the mechanisms causing this 
phenomenon is the lack of the vasoconstriction 
reflex, which, in normal conditions, is responsi‑
ble for local adaptation of the V/Q ratio. Ortho‑
deoxia occurs in 88% of the patients with HPS, 
but it is not pathognomonic for HPS and can be 
found in patients with other chronic lung and car‑
diovascular diseases (e.g., atrial septum defect).18

The diagnosis of HPS is based on the pres‑
ence of 3 criteria (TAbLE 2). The first criterion is 
the documented presence of advanced liver dis‑
ease (usually cirrhosis). The second criterion in‑
volves abnormalities of gas exchange. An  in‑
creased alveolar‑capillary gradient for oxygen 
pressure, P(A‑a)O2, is a more sensitive indicator 
of oxygenation disturbances than a decrease in 
PaO2. Therefore, the diagnostic criteria for gas ex‑
change abnormalities in HPS include an increased 
P(A‑a)O2 ≥15 mmHg (20 mmHg in patients above 
64 years of age) with or without concomitant 
arterial hypoxemia (arterial PO2 <80 mmHg). 
The alveolar‑arterial gradient can be calculated 
using the following formula:

P(A–a)O2  =
[Patm – 47 – (PaCO2 + PaO2)]

FiO 2

where Patm stands for atmospheric pressure; 
PaCO2 for partial pressure of carbon dioxide in 
arterial blood; PaO2 for partial pressure of oxygen 
in arterial blood; and FiO2 for the fraction (per‑
centage) of oxygen in the inspired air.

The presence of reduced diffusion capacity for 
carbon monoxide (DLCO) may facilitate diagnosis 
because it is observed in most interstitial lung dis‑
eases as a result of the imbalance in the V/Q ra‑
tio. However, it is a nonspecific symptom and it 
can persist (as opposed to other indicators of gas 
exchange) even after liver transplantation, sug‑
gesting a permanent reconstruction (remodel‑
ing) of the pulmonary vessels.16

The third criterion required for the diagnosis 
of HPS is the evidence of abnormal generalized 
or local pulmonary vasodilation (intrapulmo‑
nary vascular dilatation).7 Contrast echocardiog‑
raphy with bubble air is a sensitive, noninvasive, 
but solely qualitative, method to identify pulmo‑
nary vasodilation. Abnormal pulmonary vasodi‑
lation is indicated by the presence of contrast (air 

vasodilation, which enter the pulmonary circula‑
tion in excessive amounts. These substances in‑
clude, among others, prostacyclin, prostaglandin 
E1, vasoactive intestinal peptide, calcitonin, and 
glucagon. In addition, in the course of cirrhosis 
and portal hypertension, atrial natriuretic fac‑
tor, nitric oxide (NO), platelet activating factor, 
growth factors, and endothelium‑derived liver 
factor are activated.11 NO acts as an endothelium‑ 

‑derived relaxing factor, causes the relaxation of 
vascular myocytes, and inhibits the production 
of strong vasoconstrictors (endothelin 1 and 3). 
Moreover, it stimulates the activity of hemooxy‑
genase, which enhances the synthesis of CO and, 
thereby, the effect of vasodilators.12 Increased 
NO production seems to be one of the most im‑
portant factors leading to the extension of pul‑
monary bearings, but the exact relationship be‑
tween the production of NO and HPS has not 
been fully elucidated.

It has been proved that the NO concentration 
in exhaled air in patients with HPS is significant‑
ly higher than that in healthy individuals and re‑
turns to normal after liver transplantation, when 
HPS symptoms are resolved or significantly re‑
duced.7,13 Schenk et al.14 have shown the inhibito‑
ry effect of methylene blue on the effects of NO 
(in vascular smooth muscle cells) and, as a con‑
sequence, an improvement in oxygenation. HPS 
involves an imbalance between factors with va‑
sodilatory and vasoconstrictory effects (TAbLE 1). 
Experimental studies confirmed the effect of en‑
dothelin 1 and tumor necrosis factor (TNF) on 
the development of HPS in a rat model. Pentox‑
ifylline, which is an inhibitor of TNF production 
in macrophages, prevents the development of 
HPS in these animals.15

HPS symptoms in patients with liver disease 
are nonspecific. Generally, they start with exer‑
cise dyspnea followed by dyspnea at rest with 
possible cyanosis and clubbed fingers.16 Short‑
ness of breath is another nonspecific symptom 
and the most common reason for seeking medical 
advice also in patients with chronic obstructive 
pulmonary disease, which results from cigarette 

TAbLE 1 Vasoactive factors that may affect the pathogenesis of hepatopulmonary 
syndrome

Vasodilators Vasoconstrictors

nitric oxide endothelin 1

carbon monoxide endothelin 3

prostacyclin serotonin

prostaglandins 1 and 2 tyrosine

vasoactive intestinal peptide noradrenalin

calcitonin angiotensin II

glucagon vasopressin

atrial natriuretic peptide

brain natriuretic peptide

platelet derived growth factor

ferritin

estrogens
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the lower lungs, which may be associated with 
increased vasculature.5

Pharmacological treatment of HPS has been 
ineffective so far. Studies focused on the use of 
methylene blue, sympathomimetic agents, as‑
pirin, indomethacin, somatostatin analogues, 
and almitryne.7,12,14 None of those agents have 
proved to be effective enough to be recommend‑
ed for general use in HPS. First‑choice nonsur‑
gical treatment in patients with HPS and severe 
hypoxemia is long‑term oxygen therapy. Liv‑
er transplantation seems to be the most effec‑
tive treatment, especially in patients with ear‑
ly vascular lesions.7,16 Only such management 
improves the outcome and survival and reduces 
symptoms associated with HPS. Therefore, it is 
vital to schedule patients for transplantation as 
soon as possible, although with an awareness that 
hypoxemia in the course of HPS increases the risk 
of postoperative complications.20,22,23 The mor‑
tality rate during a 5‑year follow‑up is approx‑
imately 20%.24

Portopulmonary hypertension Portopulmonary hy‑
pertension (PPHTN) is a type of pulmonary ar‑
terial hypertension that occurs in patients with 
portal hypertension. It most often develops in 
patients with portal hypertensions in the course 
of liver cirrhosis but may also affect individuals 
without liver pathology as a result of so called pre‑
hepatic block.7 PPHTN differs from other types 
of pulmonary hypertension associated with liv‑
er disease in terms of the presence of structural 
changes (remodeling) in pulmonary vessels re‑
sulting in an increase of pulmonary vascular re‑
sistance. Other types of pulmonary hypertension 
result from an increase in blood volume and cardi‑
ac output (hyperkinetic circulation), with normal 
or sometimes even reduced pulmonary vascular 

bubbles form an isotonic sodium chloride solu‑
tion given into a peripheral vein) in the left atri‑
um of the heart. Physiologically, after leaving 
the right ventricle, the bubbles are trapped in 
the pulmonary circulation, where the capillary di‑
ameter (8 to 15 µm) is too small to let them pass 
through, whereas in HPS, in which the vessels are 
dilated up to 50 µm and higher, contrast occurs 
in the left atrium after 3 to 6 cycles of the heart, 
confirming the presence of intrapulmonary leaks. 
This test is considered to be the gold standard in 
the diagnosis of HPS. In addition, the echocar‑
diographic measurement of the left atrial maxi‑
mum volume (≥50 ml) indicates the presence of 
HPS in patients with liver cirrhosis.19 Other meth‑
ods include scintigraphy, which, in the case of 
the arteriovenous shunts, may show 99Tc isotope‑ 

‑labeled albumin macroaggregates (approximate‑
ly 20 µm in diameter) in the brain and kidneys 
(>6% of the administered dose). Pulmonary an‑
giography is helpful in the differential diagno‑
sis (e.g., with pulmonary embolism as a cause of 
dyspnea) and quantitative assessment of vaso‑
dilation, and it also enables to classify vascular 
changes into generalized or local.5,7

The relationship between the severity of liver 
disease and that of HPS remains controversial. 
However, it has been documented that the degree 
of gas exchange impairment affects the outcome 
and survival in patients with HPS.20,21 The se‑
verity of arterial hypoxemia reflects that of HPS, 
although hypoxic respiratory failure alone is 
rarely a direct cause of death.16 Rodrigez‑Roisin 
et al.7 suggested to classify the severity of dis‑
turbances in the course of HPS as mild, moder‑
ate, severe, and very severe (TAbLE 3).7

Chest radiography in patients with HPS is non‑
specific and usually shows no abnormalities; how‑
ever, the lesions are predominately located in 

TAbLE 3 Severity of hepatopulmonary syndrome

Severity P(A-a)O2, mmHg PaO2, mmHg

mild ≥15 ≥80

moderate ≥15 ≥60 to <80

severe ≥15 ≥50 to <60

very severe ≥15 <50 (<300 when breathing 100% O2)

Borderline values for patients aged 64 years and older: P(A–a)O2 ≥20 mmHg; PaO2 <70 mmHg

Abbreviations: see TAbLE 2

TAbLE 2 Diagnostic criteria for hepatopulmonary syndrome

Criterion Conditions for HPS positive

1 clinical (liver disease) documented chronic liver disease with portal hypertension (most common)  
with or without cirrhosis

2 blood gases (oxygenation defect) P(A–a)O2 ≥15 mmHga or PaO2 <80 mmHg (ambient air breathing)

3 confirmation of intrapulmonary vascular dilatation positive contrast-enhanced echocardiography (with bubble air) or extrapulmonary 
(brain uptake of radioisotope after 99m TcMAA lung scanning >6%)

a for individuals over 64 years of age: 20 mmHg7

Abbreviations: P(A-a)O2 – alveolar-capillary gradient for oxygen pressure (normal range, 4–8 mmHg), PaO2 – oxygen pressure in arterial blood (normal 
range, 80–100 mmHg), TcMAA – 99Tc isotope-labeled albumin macroaggregates (approximately 20 µm in diameter)
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There have been no randomized clinical trials 
to confirm the effectiveness of any of the follow‑
ing therapeutic interventions: vasodilators such 
as prostacyclin and its analogs (epoprostenol, il‑
oprost), endothelin receptor blocker (bosentan), 
or selective blocker phosphodiesterase‑5 (side‑
nafil).29 In patients with hypoxemia, oxygen ther‑
apy is used to reduce vasoconstriction induced 
by the reflex activated by a decrease in PaO2. 
The effect of liver transplantation on the course 
of PPHTN cannot be predicted. Intra‑ and post‑
operative mortality is particularly high in patients 
with severe disease (60%–100% when mPAP ex‑
ceeds 50 mmHg). Therefore, predominantly pa‑
tients with mPAP of less than 35 mmHg are re‑
ferred for surgery.7 Recent studies have shown 
that the survival rate in patients with PPHTN is 
similar to that of patients with primary pulmo‑
nary hypertension and reaches 88% after 1 year 
and 75% after 3 years.29

Chronic autoimmune liver diseases The relation‑
ship between autoimmune liver diseases and 
lung lesions is not clear. It is possible that these 
diseases should be regarded as systemic with 
multiple‑organ manifestations.

Primary biliary cirrhosis Primary biliary cirrhosis 
(PBC) is an obstructive cholestatic disease with 
progressive damage to the intrahepatic bile with 
possible lesions in the lungs. The etiology of those 
lesions is unknown but they may have an auto‑
immune origin, which leads to chronic granulo‑
matous changes in intrahepatic ducts and, conse‑
quently, to destruction of the ducts, intrahepatic 
stasis, and even organ dysfunction.

The prevalence of PBC varies geographical‑
ly, ranging from 40 to 400 per 1,000,000 peo‑
ple, mainly in middle‑aged women (women‑ 

‑to‑men ratio, 10:1). Familial occurrence is also 
observed.30,31 PBC may be associated with other 
autoimmune diseases such as rheumatoid arthri‑
tis, Hashimoto thyroiditis, scleroderma, Sjögren’s 
syndrome, systemic lupus erythematosus, and 
Crohn’s disease.32,33

It is considered that from 50% to 60% of 
the patients at diagnosis did not report any 
symptoms, and about one third of the patients 
remain asymptomatic for many years of the dis‑
ease. The most common symptoms are fatigue and 
pruritus.30 Laboratory findings include hypergam‑
maglobulinemia and PBC‑specific antimitochon‑
drial antibodies type II (AMA2), which may oc‑
cur even years before the diagnosis. In some pa‑
tients (predominantly women), elevated alkaline 
phosphatase (AP) activity and cholesterol levels 
are observed. These simple and widely available 
tests may suggest PBC as a cause of parenchymal 
infiltrations in the lungs.

The current diagnostic criteria for PBC are 
based on the presence of 2 of 3 conditions: 1) 
features of chronic (lasting more than 6 months) 
cholestasis with increased AP, and γ‑glutamyl 
transpeptidase (GGTP); 2) the presence of AMA 

resistance.25 PPHTN affects from 3% to 5% of 
the patients, which makes it a much less common 
complication of liver disease than HPS.26,27 The av‑
erage age at diagnosis is between 50 and 60 years, 
with no sex predilection.28

The pathogenesis of PPHTN is complex and has 
not been fully clarified. The possible mechanisms 
of vascular lesions include a reaction of the epi‑
thelium to increased pulmonary blood flow, in‑
flammatory reaction owing to an increased expo‑
sure to intestinal microbes and endotoxins, im‑
balance of vasoactive agents, autoimmune reac‑
tions, and the effect of genetic factors.7,28

Symptoms of PPHTN usually appear late and 
correlate with the severity of hypertension but 
not with that of liver disease. The most common 
symptoms are increasing dyspnea, chest pain, 
syncope, and rarely hemoptysis. A significant re‑
duction in arterial PaO2 and cyanosis are not usu‑
ally observed.5 A physical examination may reveal 
a widening of the neck veins and a murmur of tri‑
cuspid regurgitation indicating right ventricular 
overload. Chest radiography findings suggest‑
ing pulmonary hypertension in the form of en‑
larged cardiac silhouette (especially in the right 
ventricle) and enlargement of the main branch‑
es of the pulmonary artery, as well as electrocar‑
diographic features of the right ventricular over‑
load have low sensitivity and specificity, and have 
no major significance, especially in the early di‑
agnosis of PPHTN. Echocardiography is a screen‑
ing diagnostic tests that shows the characteristic 
features of pulmonary hypertension with a sensi‑
tivity of 100% and specificity not exceeding 50%. 
In some patients, pulmonary hypertension may 
be associated with hyperkinetic circulation in 
the course of HPS, without an increase in pulmo‑
nary vascular resistance. In this population, right 
heart catheterization is a reference test. It is im‑
portant to differentiate between those two syn‑
dromes because in patients with PPTHN, unlike 
in those with HPS, liver transplantation usually 
does not reduce respiratory symptoms.

The diagnostic criteria in PPHTN include por‑
tal hypertension, elevated mean pulmonary ar‑
tery pressure (mPAP) exceeding 25 mmHg at rest, 
mean pulmonary artery occlusion pressure of less 
than 15 mmHg, and elevated pulmonary vascular 
resistance above 240 dyn·s·cm–5 (TAbLE 4).7

Based on the mPAP level, the severity of PPHTN 
is classified as: 1) mild (mPAP >25–34 mmHg); 
2) moderate (mPAP, 35–44 mmHg), severe (mPAP 
≥45 mmHg).

TAbLE 4 Diagnostic criteria for portopulmonary hypertenstion7

Liver disease causing portal hypertension (with or without cirrhosis)

mPAP >25 mmHg

mPAOP <15 mmHg

PVR >240 dyn·s·cm–5 (3.0 mmHg·l–1·min–1)a

a diagnostic criterion of PVR may differ (120–240 dyn·s·cm–5)

Abbreviations: mPAP – mean pulmonary artery pressure, mPAOP – mean pulmonary 
artery occlusion pressure, PVR – pulmonary vascular resistance
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Primary sclerosing cholangitis Primary scleros‑
ing cholangitis (PSC) is another cholestatic liv‑
er disease of unknown etiology. The changes af‑
fect both the inside and extrahepatic bile ducts, 
in which an ongoing inflammatory process along 
with the formation of granulation tissue and fi‑
brosis leads to progressive loss of patency and 
development of cholestasis. In contrast to PBC, 
PSC occurs twice more often in young men, and 
in 70% to 80% of the cases, it coincides with in‑
flammatory bowel diseases (typically with coli‑
tis ulcerosa).34

Diagnosis of PSC is based on the presence of 
abnormalities on endoscopic retrograde chol‑
angiopancreatography or noninvasive magnet‑
ic resonance cholangiography in patients with 
clinical and laboratory symptoms of cholesta‑
sis (increased AP and/or GGTP activity) after 
exclusion of secondary narrowing cholangitis 
(e.g., in the course of congenital abnormalities 
or AIDS, due to postoperative lesions, or after 
treatment with some cytostatic drugs).34,40 Au‑
toimmune character of the disease is confirmed 
by the presence of perinuclear antineutrophil 
cytoplasmic antibodies (present in 26%–94% of 
the patients), antinuclear antibodies (ANA, in 
8%–77% of the patients), smooth muscle anti‑
body (SMA, in up to 83% of the patients).32,34

Half of the patients report abdominal pain, 
itching, weight loss, and fever episodes.

Pulmonary complications, apart from ILD re‑
sembling sarcoidosis, may include interstitial fi‑
brosis, organizing pneumonia, and alveolar hem‑
orrhage. An association between methotrexate 
treatment and ILD in patients with PSC has been 
reported.32 At present, there are no clear recom‑
mendations regarding the treatment of patients 
with PSC. Similarly to PBC, liver transplantation 
improves prognosis in this group of patients.41

Autoimmune hepatitis Autoimmune hepatitis (AIH) 
is the most common autoimmune disease of the liver. 
It has a prevalence of 10–20 per 100,000 population 
and mostly affects women (women‑to‑men ratio of 
3.5:1).42 The onset is usually slow but it leads to severe 

in a titer of ≥1:40 and /or AMA2 antibodies; or 
3) liver biopsy histology corresponding to PBC.34

Usually, the diagnosis of liver disease precedes 
pulmonary complications, although the reverse 
also occurs. Changes in the respiratory system 
are usually manifested as interstitial lung dis‑
ease (ILD), rarely as obstructive bronchitis or 
severe pulmonary hypertension. The incidence 
of ILD in patients with PBC is estimated at over 
15%.35 Among ILDs, lymphoid interstitial pneu‑
monia, fibrosis, and organizing pneumonia are 
reported. Granulomas similar to those observed 
in sarcoidosis may also be present.36 Occasionally, 
alveolar hemorrhage may be reported.5,32

Clinical, radiological, and functional findings in 
the lungs correspond to those observed in other 
ILDs. Symptoms are reported by half of the pa‑
tients. The most common complaint is short‑
ness of breath (>50% of the patients) and cough 
(>35% of the patients). A physical examination 
may reveal localized crackles in the lower lung 
fields (>35% of the patients).37 In more than 60% 
of the patients, changes may be observed already 
on conventional chest radiography. The most com‑
mon functional disorder is impaired DLCO.

In a large number of patients with PBC, an in‑
creased number and percentage of lymphocytes 
in the bronchoalveolar lavage (BAL) fluid and in‑
creased ratio of CD4 to CD8 lymphocytes are ob‑
served. However, the presence of lymphocyto‑
sis in the BAL fluid is not always associated with 
the presence of noticeable changes in a classic 
chest x‑ray examination.37,38 Similarly to other 
chronic liver diseases, progression of hepatic le‑
sions may lead to HPS (as discussed above), and 
in 12% of the patients the development of pul‑
monary hypertension is observed.37

Lung lesions in the course of PBC, as in oth‑
er types of autoimmune hepatitis, often respond 
to treatment with corticosteroids, without ef‑
fect on liver changes.5,32 The effects of treatment 
with ursodeoxycholic acid on PBC are ambigu‑
ous. Liver transplantation is generally effective, 
although recurrences in the transplanted organ 
have been reported.39

TAbLE 5 Diagnostic criteria for autoimmune hepatitis42

Antibodies / changes Diagnostic level Points

ANA lub SMA ≥1: 40 +1

ANA lub SMA ≥1: 80 +2

anti-LKM 1 ≥1: 40 +2

anti-SLA present +2

IgG
>ULN
>1.1 ULN

+1
+2

histological findings compatible
typical for AHI

+1
+2

viral infections lack +2

Diagnosis is confirmed when scoring ≥7 points; diagnosis is likely (probable) at scoring value of 6 points.

Abbreviations: ANA – antinuclear antibodies, anti-LKM-1 – type 1 antibody against liver-kidney microsome, anti-SLA – 
antibodies against soluble liver antigen, IgG – immunoglobulin class G, SMA – smooth muscle antibody, ULN – upper 
limit of normal
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liver damage and even to death within 6 months 
from diagnosis if no treatment is applied. Symp‑
toms are nonspecific and include general weakness 
(fatigue), loss of appetite, joint pain, abdominal pain, 
and, occasionally, jaundice. In 25% of the patients, 
early AIH is asymptomatic. Laboratory tests may re‑
veal elevated transaminase activity, hypergamma‑
globulinemia, the presence of ANA, SMA, and type 1 
antibody against liver‑kidney microsome. There are 
no specific clinical or laboratory tests, which poses 
an additional difficulty in the diagnosis of AIH. Nu‑
merous cases of the overlapping syndrome of AIH 
and PBC or PSC have been reported.43,44

Diagnosis is established only after exclusion 
of other causes of chronic liver conditions, based 
on an internationally adopted scoring system 
(TAbLE 5).45

Recently published reports have changed 
the opinion on the frequency of interstitial lung 
complications in the course of AIH. Current‑
ly, it is believed that pulmonary complications 
in the course of AIH, such as interstitial fibro‑
sis or changes resembling lymphoid interstitial 
pneumonia after exclusion of iatrogenic chang‑
es, are less prevalent than it was previously be‑
lieved.32 Beneficial effects of pharmacological 
treatment with prednisone alone or in combi‑
nation with azathioprine have been reported.42
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sTREszCzEnIE

Chorobom wątroby nierzadko towarzyszą powikłania ze strony układu oddechowego. Mogą się one ma-
nifestować jako płyn w opłucnej, zmiany o typie śródmiąższowej choroby płuc, a także złożone zespoły 
objawów, w tym takich, które mają wpływ na naczynia płucne. Czas trwania i zaawansowanie choroby 
wątroby nie zawsze przekładają się na stopień upośledzenia czynności płuc. Natomiast konsekwencje 
postępującego uszkodzenia układu oddechowego w istotny sposób pogarszają rokowanie w przebiegu 
zaawansowanych chorób wątroby. Diagnostyka zmian jest trudna i wymaga specjalistycznej wielokierun-
kowej współpracy. Efekty leczenia farmakologicznego nie zawsze są zadowalające. Najskuteczniejszym 
postępowaniem w wielu sytuacjach okazuje się przeszczepienie wątroby.

SŁOWA KLUczOWe

nadciśnienie 
wrotno‑płucne, 
pierwotna żółciowa 
marskość wątroby, 
pierwotne 
stwardniające 
zapalenie dróg 
żółciowych, płyn 
w opłucnej, zespół 
wątrobowo‑płucny


