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Abstract: Rare liver diseases caused by ductal plate malformation, such as congenital hepatic fibrosis
(CHF), Caroli syndrome, and polycystic liver disease, can have clinical manifestations such as recur-
rent cholangitis—frequently involving multidrug-resistant microorganisms—leading to difficulties in
selecting the optimal antimicrobial treatment. Without prompt recognition, these infections severely
hamper the patient’s quality of life and can develop into life-threatening complications. We report
here the case of a 50-year-old woman with a history of recurring cholangitis with occasional systemic
involvement leading to bloodstream infection, who ultimately received a diagnosis of CHF and was
put on chronic suppressive antibiotic therapy while on the waiting list for a liver transplant. We also
reviewed the literature collecting cases of recurrent infections occurring in patients with ductal plate
malformation.
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1. Introduction

Congenital hepatic fibrosis (CHF), Caroli syndrome (CS), and polycystic liver disease
(PLD) are liver diseases caused by ductal plate malformation, a developmental abnormality
of the portobiliary system [1]. The exact incidence and prevalence are not known, but they
are considered rare diseases.

CHF is associated with autosomal recessive polycystic liver disease and genetic muta-
tions in the polycystic kidney and hepatic disease 1 (PKHD1) gene, leading to dysfunctional
fibrocystin found in cholangiocyte primary cilia. These alterations are involved in disease
pathogenesis and progression. CS is a rare congenital liver disease characterized by non-
obstructive cystic dilatations of the intra-hepatic and rarely extra-hepatic bile ducts. PLD is
a genetic disorder characterized by the appearance of numerous cysts spread throughout
the liver and that in most cases is described as autosomal dominant polycystic liver disease
(ADPCLD).
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As other inherited disorders, these diseases come with multiorgan involvement (e.g.,
kidneys and central nervous system). The most common clinical manifestations are portal
hypertension with a variable degree of hypersplenism and variceal bleeding, and recurrent
cholangitis, frequently involving multidrug-resistant (MDR) microorganisms leading to dif-
ficulties in finding the right antimicrobial treatment. Acute cholangitis should be suspected
in patients with fever, abdominal pain, and jaundice (known as Charcot’s triad). Diagnosis
can be confirmed by transabdominal ultrasound and computed tomography scan, along
with invasive procedure such as endoscopic retrograde cholangiopancreatography (ERCP).

However, the clinical manifestations of these congenital disorders are nonspecific,
and the diagnosis is extremely difficult. Symptoms and signs onset is variable and ranges
from early childhood through adulthood. Radiology is the mainstay of diagnosis [2]
but liver biopsy is found of help mostly in CHF [3]. Histological findings show porto-
portal peribiliary fibrosis rather than porto-central bridging, more typical of other cirrhosis
etiologies [4,5].

A clear consensus on how to manage these conditions is missing, symptomatic medical
treatment is useful until the episodes of cholangitis are so frequent that other measures
must be implemented. The best option in case of diffuse and uncontrollable involvement is
orthotopic liver transplant (OLT) [6].

Other options may be hepatectomy or transjugular intrahepatic portosystemic shunt,
but the latter should be considered a bridging option before transplantation.

Here, we report a case of a patient with recurrent episodes of cholangitis, with occa-
sional systemic involvement leading to bloodstream infection, who ultimately received a
diagnosis of CHF. We also provide a review of the literature regarding the infectious events
occurring in patients with CHF, CS, and PLD, presenting an overview of the microorganism
involved and the antibiotic employed.

2. Methods
2.1. Histology

The liver biopsy was routinely formalin-fixed, paraffin-embedded and Hematoxylin-
Eosin stained. Additional stainings for Masson’s trichrome, PAS-diastase, and cytokeratin
7 was also prepared.

Liver parenchyma demonstrated diffuse architectural alteration due to portal tracts
fibrous expansion, with diffuse portal-to-portal septa and focal nodular delimitation. The
fibrous septa showed diffuse biliary duct proliferation, sometimes dilated and with tor-
tuous profile, without any cytological atypia, associated with venous portal hypoplasia.
Inflammatory infiltration was inconspicuous; liver trabeculae and centrilobular veins were
unremarkable. The morphology was typical for CHF.

2.2. Literature Search

The following strings were employed to identify relevant studies indexed on PubMed:
((congenital hepatic fibrosis [Title/Abstract]) AND (recurrent cholangitis [Title/Abstract]))
AND (english[Language]); ((Caroli syndrome[Title/Abstract]) AND (recurrent cholangi-
tis[Title/Abstract])) AND (english[Language]); ((polycystic liver disease [Title/Abstract])
AND (recurrent cholangitis[Title/Abstract])) AND (english[Language]). The literature
search was performed on the 1 June 2021.

3. Case Report

We report the case of a 50-year-old woman with a history of recurring cholangitis
and abnormality of the portobiliary system. Since 2019 the patient was hospitalized on
several occasions for cholangitis and bloodstream infections with isolation on blood and
bile fluid of Enterobacterales (Escherichia coli, Klebsiella oxytoca, extended beta-lactamase
producing Klebsiella pneumoniae, multidrug-resistant Pseudomonas aeruginosa), Enterococcus
faecium, Acinetobacter pittii, and Candida orthopsilosis.
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During these hospital stays the patient was administered several antibiotic cycles,
always with a good and fast clinical response. The patient repeated on several occasion
magnetic resonance imaging of the biliary tree, without the detection of any abnormalities.
Disease-free period became shorter and shorter between each hospitalization, severely
hampering the patient’s well-being. In occasion of her last hospitalization, due to a cholan-
gitis recurrence with no microbiological isolation, the patient was treated with empirical
antibiotic therapy (piperacillin/tazobactam) and it was decided to perform a liver biopsy.
This showed a histological pattern compatible with CHF (Figure 1). Furthermore, Entero-
coccus faecium was isolated from culture performed on the specimen. The patient continued
antibiotic therapy with linezolid, for a total of 10 days, and piperacillin/tazobactam, for a
total of 14 days, in our outpatient clinic.

Figure 1. Liver biopsy demonstrating diffuse wide fibrous septa containing numerous bile ducts,
separated by abundant collagen stroma without inflammatory infiltration, and scanty slit-like veins
(Masson’s Trichrome, 40×). No cytological bile duct atypia is observed (insert, H&E 200×).

She was finally placed on waiting list for OLT while receiving a chronic suppressive
antibiotic therapy with amoxicillin/clavulanate, with no evidence of recurrent cholangitis
at 4 weeks since start of prophylaxis.

4. Review of Literature

Many studies led from the early 1980s up to the present day confirmed the recurrency
of cholangitis in subjects affected by CHF and/or Caroli’s disease [7]. Table 1 summarizes
the microorganisms isolated and the management proposed for the cases identified.
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Table 1. Cases of recurrent cholangitis due to fibropolycistic liver disease reported in the literature.

Reference Fibropolycystic
Liver Disease

Number of
Patients
Included

Isolates Antimicrobial Therapy Outcome

Sugiura T et al.,
2013 CHF 1 P. aeruginosa

sulbactam/cefoperazone,
panipenem/betamipron,

piperacillin, amikacin
LDLT

Jae Sung Ko et al.,
2012

Caroli (2)
CHF (1) 3 Not reported Not reported LT

Howlett et al., 1975 CHF 1 K. aerogenes Gentamycin, cephalexin IV + oral ATB

Rawat et al., 2013 Caroli
CHF 3 Not reported Not reported LT

Nakanuma et al.,
1982

Caroli
CHF 3 Not reported Not reported Deceased (2),

lobectomy (1)

Ramond et al.,
1984 Caroli 1 Not reported Not reported Partial

hepatectomy

Shorbagi et al.,
2014 CHF 6 Not reported Not reported Not reported

Dorval et al., 2020 ARPKD with CHF 5 Not reported Not reported CLKT (1)

Luoto et al., 2014 CHF 1 Not reported Not reported ATB

Summerfield et al.,
1986

Caroli (7)
Caroli + CHF (5) 12 MDR germs Not reported ATB + partial

hepatectomy

Fiorillo et al., 1982 CHF 1 E. coli Not reported Deceased

Aguilar et al., 2008 Caroli 1 E. cloacae Imipenem LT

CHF: Congenital Hepatic Fibrosis; LDLT: Living Donor Liver Transplant; LT: Liver Transplant; IV: Intravenous; ATB: Antibiotics; ARPKD:
Autosomal Recessive Polycystic Kidney Disease; CLKT: Combined Liver Kidney Transplant; MDR germs: Multidrug-Resistant germs.

Sugiura et al. [8] described the case of a 4-year-old patient suffering from choledochal
cyst and pancreaticobiliary malfunction (PBM). She was treated by resection of the chole-
dochal cyst and Roux-en-Y reconstruction. After surgery she suffered from recurrent
cholangitis and was not responsive to several antibiotics. Liver biopsy was essential in
diagnosing CHF as it showed expanded portal areas with fibrous tissue and increased bile
ducts. She underwent living-donor liver transplant and three species of multidrug-resistant
Pseudomonas aeruginosa were cultured in the explanted liver.

Previously, Howlett et al. [9] reported the case of a 5-month-old girl with story of un-
known fever and hepatosplenomegaly. Liver biopsy showed CHF with acute suppurative
cholangitis. As in the previous case, an Enterobacterales was the culprit microorganism,
with Klebsiella aerogenes isolated from two blood cultures. The patient was treated with two
weeks of IV gentamycin followed by oral cephalexin, but fever recurred.

In their case series, Rawat et al. [10] in 2013 described the clinical manifestations
and outcomes in 40 children affected by CHF and Caroli’s disease between 1990 and 2009.
Recurrent episodes of cholangitis were found in three patients, including one with recurrent
cholangitis after kidney transplant at 2 years of age and under antibiotic prophylaxis.

Similar findings were reported by Shorbagi et al. [11] who, throughout the years
1974–2009, diagnosed CHF in a total of 26 patients. A history of recurrent cholangitis was
found in six patients (23%). In eight patients CHF was associated with Caroli’s disease (the
combination is known as Caroli’s syndrome). Eventually, all patients who suffered from
cholangitis presented Caroli’s disease, where cholangitis is the main manifestation.

The same results were presented by Nakanuma et al. [12], who performed liver biopsy
in six patients (three affected by PLD and three affected by CHF) and found in 5 out of
6 multiple cystic dilatations of the intrahepatic biliary tree, referred to as Caroli’s disease.
The three patients presenting both CHF and Caroli’s disease showed recurrent episodes
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of cholangitis. Additionally, Summerfield and Nagafuchi, in their review of 51 patients
affected by fibropolycystic disease, found the combination of both CHF and Caroli’s disease
to be the most striking: biopsies from five subjects showed an overlap between the two
main histopathological features. All of these subjects had recurrent episodes of cholangitis
during life [13].

5. Discussion

As highlighted by our case and the several reports shown above, in liver diseases
characterized by ductal plate malformation recurrent cholangitis is an extremely common
manifestation.

The reason of this higher risk of developing infections can be found firstly in the
impaired structure of the biliary ducts, that favors cholelithiasis, a known risk factor
for bacterial colonization and subsequent infection. Moreover, congenital liver diseases
affecting the ductal plate can affect the delicate microbiological balance characterizing the
liver–gut axes, causing gut dysbiosis and promoting bacterial overgrowth with relative
abundance of pathogen taxa. Lastly, this imbalance can damage the intestinal barrier,
favoring bacterial translocation and exposing the patient to a higher risk of bloodstream
involvement.

These infections are usually caused by Enterobacterales, which frequently harbors
genes conferring resistance to several antibiotic classes, thus complicating the clinical
course.

Due to the congenital and progressive nature of these diseases, OLT represents the
only curative treatment. Recurrent cholangitis with an unexplained cause should induce
the clinician in suspecting the presence of a congenital alteration of the biliary tree and
prompt the decision to perform a liver biopsy. Chronic suppressive antibiotic therapy could
be considered while the patient is in the waiting list for OLT to reduce the risk of major
infectious events but should be protracted for the shorter possible time.

Moreover, further studies are needed to assess the impact of gut–liver homeostasis in
congenital plate duct diseases and its possible role in pathogenesis and clinical progres-
sion, with particular attention to infectious complications, assessing the possible role of
microbiome modulation in shaping the patient outcome.
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