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The recently published guidelines on screening, monitoring 
and treatment update previous guidelines published  
25 years ago (1,2). This update is timely as much has 
happened in the interim. Cystic fibrosis (CF) modulator 
therapy has dramatically improved prognosis for patients 
with CF, although it is not yet clear whether liver disease is 
improved. Our understanding of the pathophysiology of CF 
liver disease has also changed with the recognition of the 
importance of non-cirrhotic portal hypertension (3,4). Non-
invasive tests for fibrosis and elastography have changed 
the practice of hepatology and reduced the need for liver 
biopsy. The guideline committee was made up of experts 
from North America and Europe and included adult and 
paediatric hepatologists and pulmonologists together with 
allied health practitioners and representatives of the CF 
community. A systematic literature search was performed 
and a vote of 80% was required to adopt a recommendation. 
The guidelines contain 7 recommendations for screening, 
13 for disease monitoring and 14 for treatment. 

An important change in these new guidelines is a new 
classification of CF liver disease (CFLD) as shown Table 1. 
Patients with evidence of liver disease are classified as having 
either advanced CFLD (aCFLD) or CF hepatobiliary 
involvement. This is a clear and simple classification and 
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Table 1 Suggested new classification of cystic fibrosis liver disease

aCFLD—one or more of the following:

Nodular liver

Advanced fibrosis (F4)

Multi-lobular cirrhosis ± portal hypertension

Non-cirrhotic portal hypertension

CFHBI—no features of aCFLD; but one or more of the following:

Hepatomegaly

Liver fibrosis < F4

Increased liver stiffness by elastography < F4

Hepatic steatosis

Focal biliary cirrhosis

Cholestasis

Persistently elevated liver tests >3 months

Abnormal liver imaging

Cholelithiasis

Sclerosing cholangitis

Hepatolithiasis

aCFLD, advanced cystic fibrosis liver disease; CFHBI, cystic 
fibrosis hepatobiliary involvement. 
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should prove very useful in clinical practice. Essentially 
any patient with evidence of cirrhosis and/or portal 
hypertension is classified as aCFLD. Any other features of 
liver or biliary disease are CF hepatobiliary involvement 
(CFHBI). A very similar classification was suggested 
in recently published joint ESPGHAN-NASPGHAN 
guidelines for the classification of liver abnormalities in 
people with CF by some of the same authors (5). In this 
classification, however, the term CFHBI was used to 
encompass the entire spectrum of liver abnormalities with 
aCFLD forming a subset of CFHBI. This may cause some 
confusion and perhaps having aCFLD and CFHBI as 
separate categories makes more sense. 

The new guidelines recognise the importance of non-
cirrhotic portal hypertension in CF. Recent studies suggest 

that this may be a major factor in the pathophysiology 
and may explain why the natural history of CFLD differs 
from the more typical cirrhotic liver diseases (3,4). Most 
liver diseases become more common with age and tend to 
progress over time. In contrast, CF liver disease generally 
manifests in childhood and is very unlikely to develop 
in later life. In a recently published, prospective, cohort 
study, no participants greater than 10 years of age without 
clinical or radiological evidence of liver disease at baseline 
progressed to CF liver disease (6). The main manifestations 
of CF liver disease are related to portal hypertension, e.g., 
splenomegaly, hypersplenism with thrombocytopenia, 
oesophageal varices and variceal bleeding. In contrast to other 
liver diseases, liver failure with jaundice, ascites and/or hepatic 
encephalopathy is relatively rare. The different natural history, 
compared to other chronic liver diseases, may be due to the 
pathophysiology. Over the past decade it has become clear 
that many, if not most, patients with CF liver disease have 
evidence of non-cirrhotic portal hypertension, characterised 
by obliterative portal venopathy, nodular regenerative 
hyperplasia and/or incomplete septal cirrhosis (7). This entity 
is now classified as porto-sinusoidal vascular disease (8). A 
possible outline of the pathophysiology is shown in Figure 1.  
It suggests that portal hypertension develops early due to 
obliterative portal venopathy and the liver becomes nodular 
as a result of nodular regenerative hyperplasia. Progressive 
portal fibrosis may ultimately cause advanced fibrosis or 
cirrhosis. This would explain the early development of portal 
hypertension and the relatively late appearance of other 
manifestations of liver failure. Currently there are no known 
treatments for porto-sinusoidal vascular disease. However, if 
this is the major driver of CF liver disease, therapy targeted 
at the vasculature rather than the biliary system may be more 
effective. 

The seven screening recommendations are clear. 
Annual physical abdominal examination and, liver blood 
tests and platelet counts are recommended starting at 
age of diagnosis. Abdominal ultrasound is recommended 
every 2 years from the age of 3 years till late adolescence. 
The age of 3 years was chosen on the basis of findings 
from the PUSH study (9). There is no recommendation 
for annual liver ultrasound in adulthood. This is sensible 
as de-novo liver disease is very rare in CF patients after 
adolescence (6). For those with evidence of liver disease, 
baseline elastography is recommended. It is sensible to 
use elastography for monitoring rather than diagnosis as 
elastography may not accurately assess non-cirrhotic portal 
hypertension and there is a degree of inherent variability 

Figure 1 Pathophysiology of cystic fibrosis liver disease compared 
to other cirrhotic liver diseases. Portal hypertension occurs early 
due to obliterative portal venopathy and nodular regenerative 
hyperplasia. Cirrhosis develops late as a result of portal-based 
inflammation and fibrosis. CF, cystic fibrosis; AIH, autoimmune 
hepatitis; PBC, primary biliary cirrhosis; MASLD, metabolic 
associated steatotic liver disease.
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particularly in children (10,11). No recommendation is 
made about screening in adulthood for those without known 
liver disease. With increasing longevity, it is important to 
be aware that other liver diseases may occur, e.g., metabolic 
associated steatotic liver disease (MASLD), alcoholic 
liver disease, viral hepatitis, etc. The major difficulty with 
screening for liver disease in CF is that there is no treatment 
known to alter the natural history of the condition although 
identification of portal hypertension may allow prevention 
of variceal haemorrhage. 

There are 11 recommendations for monitoring. The use 
of non-invasive fibrosis markers of fibrosis and elastography 
is endorsed in addition to annual physical examination 
and bi-yearly liver ultrasound to monitor progression of 
disease. The committee recognises that there is a paucity 
of evidence to guide variceal surveillance or treatment. For 
this reason, no recommendations are made for variceal 
screening in children. Current American Association for the 
Study of Liver Disease (AASLD) and/or Baveno guidelines 
are recommended for adults although these do not 
specifically address CF related portal hypertension. This is 
clearly an area which would benefit from clinical studies. 
Annual ultrasound screening for hepatoma is recommended 
for children with cirrhosis or suspected cirrhosis. For 
adults, AASLD or European Association for the Study of 
the Liver (EASL) guidelines are recommended. In practice, 
this means every 6-month liver ultrasound. It is important 
to recognise that CF patients diagnosed with cirrhosis on 
imaging may in fact have non-cirrhotic portal hypertension. 
As such the non-invasive criteria for the diagnosis of 
hepatocellular carcinoma [Liver Imaging and Reporting 
& Data System (Li-RADs)] may not be applicable (12). 
Targeted liver biopsy may be required for confirmation. 

Treatment recommendations

The treatment recommendations are not very prescriptive. 
This is understandable as there are no treatments proven to 
alter the natural history of CF liver disease. The guidelines 
recommend against routine treatment with ursodeoxycholic 
acid in all patients with CF to prevent the development 
of advanced liver disease. The use of CF transmembrane 
conductance regulator (CFTR) modulators in CFLD is 
a hot topic. The committee recommends treatment, with 
close monitoring, for CFHBI or patients who have received 
a liver transplant, advise against treatment in patients with 
decompensated liver disease and make no recommendation 
for patients with advanced compensated liver disease. No 

doubt these recommendations will be re-visited as new 
information becomes available. Hopefully, with the move 
to starting modulator treatment at an earlier age, the 
evolution of liver disease may be slowed or halted. The 
recommendations for management of portal hypertension 
and variceal bleeding are to follow established international 
guidelines, e.g., AASLD, Baveno and EASL as there is 
insufficient evidence to guide specific recommendations for 
CF. Due to a dearth of evidence, the committee could not 
recommend for or against beta blocker use for primary or 
secondary prophylaxis for varices. Given the requirement 
for general anaesthesia for endoscopy in children the 
committee could not recommend for or against screening 
gastroscopy for varices or banding for primary prophylaxis. 
Portal systemic shunts and liver transplant are endorsed 
as treatments for appropriate candidates. Transjugular 
intrahepatic portosystemic shunts (TIPS) are not 
mentioned, which is surprising as surgical portal systemic 
shunts are rarely performed now. TIPS is an excellent 
treatment for uncontrolled or refractory variceal bleeding. 
If and when elective TIPS should be used is not clear. The 
decision when to consider liver transplant can be difficult. 
As clinicians we try to avoid being too early or too late and 
some guidance would be appreciated, but perhaps this is not 
possible. The guidelines seem to suggest an international 
normalized ratio (INR) >1.5 as a threshold, although this 
seems a bit low. As the authors recognise, the guideline 
evaluation process highlighted many areas where clinical 
studies are needed to provide evidence-based advice. In 
particular, given the benefits of CFTR modulator therapy, 
it may be appropriate to look again at the safety of non-
selective beta blockers. 

In summary, these guidelines are a welcome update. The 
new classification of CF liver disease will hopefully be very 
useful. The use of elastography and fibrosis markers should 
facilitate screening and monitoring, with the caveats about 
non-cirrhotic portal hypertension. The guidelines identify 
a number of areas where there is a lack of evidence to guide 
recommendations and hopefully this will stimulate further 
research. 
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