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Role of β-blockers in Prevention of Hepatopulmonary 
Syndrome in Chronic Liver Disease: An Observation
ashish gautam*, praBhat agraWal*, ashWini nigam* 

abstRact

Aim: Study was initiated to study the presence of hepatopulmonary syndrome (HPS) in chronic liver disease patients, and role 
of β-blockers in its occurrence. Methods: Patients admitted in Dept. of Medicine and patients attending the Medicine OPD were 
examined and investigated for presence of HDS irrespective of its typical clinical features as explained in the literature. Patients 
having ascites or pleural effusion were managed by means of paracentesis and pleural tap first and then included in the study. 
Patients having any other primary pulmonary disease like bronchial asthma or chronic obstructive pulmonary disease were 
excluded from the study. Arterial blood gas analysis and contrast-enhanced echocardiography was done to confirm presence of 
arterial hypoxemia and pulmonary shunt, the diagnostic criteria. Results: During 1 year study, total 125 patients were enrolled 
in the study after appropriate selection criteria. Twenty-eight out of 125 patients were not taking propranolol. Propranolol is 
contraindicated in these patients for one or two reasons. Four out of these 28 patients developed HPS. One out of 97 patients 
who were on propranolol developed HPS. Total five patients were confirmed having HPS. The Fisher’s exact test statistic value 
is 0.008887. The result is significant at p < 0.01. Conclusion: Patients of cirrhosis with portal hypertension on treatment with 
propranolol were having significantly lower chances of development of HPS then those without propranolol. Propranolol may 
have preventive role for development of HPS.
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Hepatopulmonary syndrome (HPS) and 
portopulmonary syndrome are two rare, but 
fatal extrahepatic complications of chronic liver 

disease and portal hypertension. Till date, no definitive 
treatment options are available for managing these 
complications. Few studies claim liver transplantation 
as the definitive treatment. Flückiger in 1884 for the 
first time recognized this clinical entity as complication 
of liver cirrhosis. Liver disease, with presence of 
arterial hypoxemia evident on arterial blood gas 
(ABG) analysis, and intrapulmonary vascular shunt as 
evident on contrast-enhanced echocardiography or use 
of technetium-99m–labeled macro aggregated albumin 
for lung scanning with quantitative brain uptake makes 
the triad of HPS. Clinical presentations are nonspecific 

and may include dyspnea on exertion or rest, presence 
of spider angiomas, clubbing, cyanosis and severe 
arterial hypoxemia. This study was conducted with 
the aim to evaluate patients of chronic liver disease for 
presence of HPS. Diagnostic criteria for HPS are given 
in Table 1.1 Retrospective data regarding diagnosis and 
treatment were collected and evaluated for treatment 
given so far for management of cirrhosis.

meTHODS

One hundred twenty-five patients with liver disease 
of varied etiologies were enrolled in the study after 

Table 1. Diagnostic Criteria for the Hepatopulmonary 
Syndrome1

Oxygenation defect Partial pressure of oxygen <80 mmHg 
or alveolar-arterial oxygen gradient 
≥15 mmHg, while breathing ambient air

Pulmonary vascular 
dilatation

Positive findings on contrast-enhanced 
echocardiography or abnormal uptake 
in the brain (>6%) with radioactive lung-
perfusion scanning

Liver disease Portal hypertension (most common) 
with or without cirrhosis
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appropriate selection criteria. Patients with any 
evidence of primary respiratory or cardiac disease 
were excluded. Cirrhosis and portal hypertension was 
confirmed by history, clinical examination, pathological 
investigations and radiology.

Patients were further evaluated for presence of 
platypnea, cyanosis, clubbing and angiomas; the 
typical associations of HPS. Irrespective of the grade 
of cirrhosis and presence of signs and symptoms all 
selected patients were evaluated for pulmonary shunt. 
For this a transthoracic contrast echocardiography 
was done using agitated saline. Visibility of micro- 
bubbles in the left atrium between 3-6 cardiac cycles 
after they were seen in right-atrium indicated micro-
bubble passage through an abnormally dilated vascular 
bed. A due consent was taken from patients for this 
examination.

An ABG analysis was done in these patients. ABG was 
done in both resting supine position and in sitting 
upright position after 5 minutes. As per the diagnostic 
criteria in Table 1, cut-off value for considering HPS 
were resting PO2 <80 mmHg and/or ΔPO2 i.e., PO2  
(A-a) ≥15 mmHg. We used resting PO2 in our study. 
Using these criteria five patients were diagnosed 
to have HPS. Out of 125 patients, 97 were using 
propranolol, whereas 28 were not using propranolol as 
it was contraindicated in them due to one or more side 
effects in them. Propranolol is a drug used in portal 
hypertension as prophylaxis for secondary variceal 
bleeding. Four out of 28 developed HPS, whereas only 
one out of 97 developed HPS. The Fisher’s exact test 
statistic value is 0.008887. The result is significant at  
p < 0.01.

Results

Out of 125 patients, five patients fulfilled the diagnostic 
criteria for presence of HPS. The mean age of patients 
was 52.6 years with standard deviation (SD) = 10.6. 
Eighty-four were male and 41 were females. Cause of 
chronic liver disease were alcoholic liver disease 56 
(44.8%), chronic hepatitis B 38 (30.4%), chronic hepatitis 
C 14 (11.2%), noncirrhotic portal fibrosis 5 (4.0%); 
others and undetermined causes 12 (9.6%) (Table 2). 
Others included one case of autoimmune hepatitis. On 
the basis of examination and investigation, patients 
were categorized into Child’s grade: A = 12, B = 20 and 
C = 93. On retrospective evaluation of medical records, 
it was found that 28 out of 125 patients were not taking 
propranolol or any other β-blocker. They all had one 
or two contraindications for using β-blocker. β-blockers 
are among preferred drugs used to reduce portal 

Table 2. Clinical Characteristics of 125 Study Patients
Parameters No. of patients
Sex
Male
Female

84
41

Clinical features
Platypnea
Cyanosis
Clubbing
Angiomas

5
12
42
3

Causes of ClD
Alcohol
Hepatitis B
Hepatitis C
NCPF
Others

56
38
14
5

12
Reason for β-blocker contraindications
Sinus bradycardia
Postural hypotension
Diabetes
Prolonged PR interval

21
18
2
3

Table 3. Characteristics of Five Patients with HPS
No. of patients

Sex
Male
Female

4
1

Clinical features
Platypnea
Cyanosis
Clubbing
Angiomas

3
5
5
0

Mean PaO2 78%

CLD = Chronic liver disease; NCPF = Noncirrhotic portal fibrosis.

hypertension. Patients were categorized further in 
Group A (β-blocker using group) n = 97, and Group B 
(β-blocker contraindicated group) n = 28. In Group A, 
one out of 97 was diagnosed to have HPS. In Group B, 
four out of 28 patients were diagnosed to have HPS 
(Table 3). 

The Fisher’s exact test statistic value is 0.008887. The result 
is significant at p < 0.01. Causes of contraindications for 
β-blocker use were sinus bradycardia, clinical postural 
hypotension, diabetes, prolonged PR interval.
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discussion

Cirrhosis leads to a hyperdynamic state of circulation 
especially in presence of acute or chronic hepatocellular 
failure.2 Peripheral vasodilatation and reduced 
peripheral vascular resistance manifests with peripheral 
flushing, erythema, decreased blood pressure and 
bounding pulse. Cardiac output is increased to 
compensate for above. The numerous functionally 
inactive arteriovenous fistulas open up due to this 
profound vasodilatation. HPS is manifestation of similar 
mechanism in liver cirrhosis, which develops when the 
pulmonary venous shunt is at its extreme.3 Cyanosis 
and reduced oxygen saturation is a frequent finding 
in decompensated cirrhosis.4 Various medications are 
tried in HPS with variable effectiveness but most do 
not seems to be effective in its reversal. Pentoxyphyllin5 

and methylene blue6 till date are found effective up to 
a certain extent in HPS reversal.

β-blockers are among the preferred drugs for patients 
with portal hypertension. They are given in titrated 
doses to prevent primary and secondary bleeding from 
esophageal varices. β-blockers were clearly declared 
ineffective in management of HPS.7 Still, there are few 
hopes in theory favoring them to use in HPS. A case 
report published in 1994 by Saunders et al, in which a 
patient improved from HPS proved by serial exercise 
testing.8 This patient was on β-blocker for some time 
after which he showed signs of improvement. Although 
author itself was not able to describe the role of 
β-blocker in improvement from HPS still comparing the 
data from our study with this case may open the new 

ways of thoughts in using β-blockers as prophylaxis or 
may be for treatment of HPS.
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iCD for Primary Prevention
 Â Patients with a prior myocardial infarction (at least 40 days ago) and left ventricular ejection fraction 

(LVEF) ≤30%.
 Â Patients with a cardiomyopathy, New York Heart Association (NYHA) functional class II to III and left 

LVEF ≤35%.
 Â Patients with nonischemic cardiomyopathy generally require optimal medical therapy for 3 months 

with documentation of persistent LVEF ≤35% at that time.
 Â Patients should be evaluated at least 3 months after revascularization (coronary artery bypass graft 

surgery [CABG] or stent placement).
 Â Some patients with heart failure who are candidates for an implantable cardioverter defibrillator (ICD) 

also have intraventricular conduction delay (≥120 ms). They are candidates for cardiac resynchronization 
therapy (CRT) with a biventricular pacemaker.

 Â CRT in patients with NYHA class III or IV heart failure (HF) (most class III) despite appropriate medical 
therapy, LVEF ≤35% and QRS duration ≥120-140 ms to reduce symptoms, reduce hospitalizations and 
improve survival.



DERMACON INTERNATIONAL 2019 INDIA

17th - 20th Jan 2019
Clarks Exotica Convention Resort & Spa,

Bengaluru.

The 47th Annual conference of IADVL, with an international 
outreach program and with a theme of “Indian mission 
with global vision” will bring together.

9000 international & national delegates.

Around 400 national & more than 60 international faculty 
and experts.

AAround 150 worldwide industry participations from 
reputed pharmaceutical companies, lasers & 
dermatological technologies.

Well-structured plenary, orations, symposia, guest lectures, 
debates, national quiz, award papers, free communications 
and posters, apart from other official programs.

WWell planned courses & workshops on dermatosurgery, aesthetic 
dermatology, lasers and other procedural dermatology.

Indian Mission - Global Vision

5 Sister Society has been confirmed  
(South Africa, Singapore, Iran, SriLanka 
& SARAD) we are expecting more.

DERMACON International Quiz 
Competition.

Review Article Writing. (Alternative to 
Essay Competition Announced Earlier)

DERMDERMACON International Scholarships 
to Young Dermatologists.

Global Leadership Session.

Scholarship Program for International 
Delegates.

KEY HIGHLIGHTS INTERNATIONAL EVENTS 

Dr D.A. Satish
Organising Co-Chair

Dr Venkataram Mysore 
International Liaison Chairperson

Dr Savitha
Treasurer

Dr R. Raghunatha Reddy 
Organising Secretary

Dr S. Sacchidanand 
Organising Chairperson

CONFERENCE & CME REGISTRATION FEES Register
early


	IJCP_November_2018 46
	IJCP_November_2018 47
	IJCP_November_2018 48
	IJCP_November_2018 49

