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Dear Editor,
Shehi et al. [1] report on a 69-year-old Hispanic man who presented to the hospital with 

complaints of right upper quadrant pain for the past 3 days without any history of trauma to 
the abdomen. Multiple renal and liver cysts were incidentally diagnosed 2 years previously 
during a routine ultrasound in the patient’s medical history. The patient was on oral apixaban 
because of COVID-19 pneumonia, elevated D-dimer levels, and a high risk of thromboembolic 
events. The patient received intravenous fluids, and blood transfusion and apixaban were 
stopped. Then, the patient underwent laparoscopic deroofing and partial resection of the liver, 
including a large cyst with adhesions to the abdominal wall. Histopathology discovered a 
fibrotic cyst wall with hemosiderin deposition and features of fibro-polycystic liver disease. 
After surgery, he recovered and was successfully discharged home [1].

Apixaban is an anticoagulant medication used to prevent thromboembolic events, directly 
inhibiting factor Xa of the coagulation cascade [2, 3]. This drug was approved for medical use 
in the European Union in May 2011 and in the USA 18 months later. In late 2019, generic 
versions of the drug were approved in the USA and Canada [4]. COVID-19 pneumonia and 
Vaccine-induced Immune Thrombotic Thrombocytopenia are severe conditions and rare 
adverse events following SARS-CoV-2 infection or adenovirus vector COVID-19 vaccines, 
respectively. In both situations, there may be a treacherous inflammasome activation [5, 6]. 
In addition, there is recent evidence that the use of apixaban should be cautiously balanced 
between pros and cons in patients with end-stage renal disease or multiple hepatic and renal 
cysts, as seen in Shehi et al.’s [1] patient [7–10].
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Hepatorenal fibrocystic syndromes are a heterogeneous group of monogenic conditions 
with constant developmental abnormalities [11–13]. They are characterized by multiple 
cysts of the liver and kidney and histological changes in the parenchyma and stromal 
connective tissue of these two organs as well as other organs [11, 14]. These changes include 
the proliferation and dilation of epithelial ducts in these tissues and defects in the deposition 
and buildup of the extracellular matrix. The intimate connection of the vascular system with 
the extracellular matrix where the cysts are embedded is a predisposing condition to bleeding 
and thromboembolic events. The ductular proliferation probably arises from an imbalance 
between proliferation and apoptosis [15]. The excessive growth of the biliary epithelium may 
be associated with a defect in complex epithelial-mesenchymal interactions, increasing the 
frailty of the pericystic connective tissue. The earliest form of the intrahepatic bile ducts takes 
the shape of a cylinder called the “ductal plate,” from which ductular structures subsequently 
differentiate. Some congenital conditions are characterized by an insufficient breakdown 
of the primitive embryonic ductal plate, which leads to ductular proliferation. Ductal plate 
malformation (DPM) is a histopathological characteristic of many autosomal recessive condi-
tions such as Meckel-Gruber syndrome (MGS), hepatic-pancreato-renal syndrome (HPRS), 
and Jeune asphyxiating thoracic dystrophy (JATD) [13]. Hepatorenal fibrocystic diseases may 
harbor defects, including central nervous system and skeletal abnormalities, dysmorphic 
features, and developmental delay, other than a fibrocystic change of liver and kidney. Deficiencies 
in several metabolic pathways may also cause some developmental defects. There is substan-
tiated evidence that the association of hepatic and renal malformations in these syndromes is 
not random and that concomitant defects are due to their standard developmental and genetic 
features. We should distinguish several congenital conditions of abnormality of the biliary 
system because they have different outcomes. Hepatic fibrocystic diseases harboring a DPM 
are a group of congenital disorders exhibiting an abnormal embryogenesis of the biliary 
ductal system invariably. These abnormalities include syndromic DPM, congenital hepatic 
fibrosis, choledochal cyst, Caroli disease and Caroli syndrome, cysts-associated with the auto-
somal dominant polycystic liver disease (ADPKD), and biliary hamartoma or von Meyemburg 
complex. The hepatic lesions can also be associated with renal anomalies such as autosomal 
recessive polycystic kidney disease (ARPKD), medullary sponge kidney, and nephronophthisis. 
Understanding the ductal plate’s embryology and pathogenesis is central to accurately diag-
nosing DPM, which in turn is relevant for both clinical management and genetic counseling.

Three underlying mechanisms may be behind the DPM. They include (1) abnormal differ-
entiation of hepatoblasts to ductal plate cells with perturbation of cell polarization and 
abnormal lumen formation; (2) abnormal duct expansion after a correct ductal plate cells 
differentiation and maturation of primitive ductal structures; and (3) failure of maturation of 
the nearly remodeled interlobular bile ducts. Substantially, the diameter of malformed ducts 
determines the type of DPM. The consequence of it is, thus, that von Meyenburg complexes 
or congenital hepatic fibrosis/ARPKD occur if small primitive biliary structures are involved. 
Conversely, liver cysts of the ADPKD occur if medium-sized biliary structures are affected, 
while Caroli disease takes place when the dilatation involves large intrahepatic bile ductular 
segments. Both ADPKD and Caroli are usually present in adulthood, while ARPKD mainly occurs 
in infancy and childhood. Von Meyenburg complex is an isolated phenomenon and may be 
encountered at different ages of life.

ADPKD-associated cysts are usually large. The number of liver cysts can go up with 
the age of the patient. The biliary abnormalities and hepatic fibrosis that are characteristic of 
ARPKD are virtually absent in most cases of patients with ADPKD. Deficiencies in two genes 
have been mainly involved in ADPKD. Mutations in PKD1 restricted at the chromosome 
16p13,23 appear to cause a more frequent and severe ADPKD compared with PKD2 mutations. 
PKD2 is located at the chromosome 4 (4q21–q23). Remarkably, PKD1 encodes an integral 
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membrane glycoprotein, polycystin-1, that is implicated in cell-cell or cell-matrix interactions. 
Polycystin-1 comprises multiple transmembrane domains and an N-terminal extracellular 
region that binds ligands in the extracellular compartment. In the C-terminal cytoplasmic 
region of polycystin-1, there are phosphorylation sites and consensus sequences for several 
signaling molecules. This conformation suggests a role in intracellular signal transduction for 
this protein. The PKD2 gene product, polycystin-2, shows some remarkable qualities. There 
is a significant homology to a voltage-activated Ca2+ channel in the intracellular C-terminal 
domain. Both polycystin-1 and polycystin-2 seem to interact to form a heterodimeric ion 
channel at the plasma membrane to regulate renal tubular morphology and function. Overall, 
we should emphasize that anticoagulants need to be cautiously administrated to patients 
with multiple cysts in the liver and kidney because of the potential occurrence of a hepatorenal 
fibrocystic disease.
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