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Abstract

Progressive familial intrahepatic cholestasis type 3 (PFIC-3) is a rare disorder
characterized by chronic cholestasis usually progressing to end-stage liver
disease (ESLD) within the first two decades of life. PFIC-3 is caused by
pathogenic genetic variants of the ATP-binding cassette 4 (ABCB4) gene with
variable inheritance; the most common is autosomal recessive. We present two
cases of PFIC-3 with genetic testing confirming a novel genetic variant in
ABCB4 with homozygous genotype ¢.779 T > C, p.L260P. Both individuals are
from mainland Southeast Asia and have a clinical picture consistent with
cholestasis progressing to ESLD.

KEYWORDS

Way, Nashville, TN 37232, USA.
Email: brooke.p.quertermous.1@vumc.org

Funding information
None

1 | INTRODUCTION

Progressive familial intrahepatic cholestasis (PFIC) is a
class of rare disorders characterized by impairment in the
secretion of bile acids leading to intrahepatic cholestasis.
Originally only three forms were recognized, but today,
over 10 variants have been described. There is significant
variability of disease phenotype even among patients with
the same genetic variant.' PFIC-3 is caused by a defective
protein encoded by the ATP-binding cassette 4 (ABCB4)
gene on chromosome seven. This protein is responsible
for the transport of phosphatidylcholine to the outer cana-
licular membrane, neutralizing bile salts and protecting
the bile ducts from cellular injury.? PFIC-3 often presents
with chronic cholestasis progressing to end-stage liver
disease (ESLD) within the first two decades of life, but
milder phenotypes exist. The spectrum of PFIC-3 includes
cholesterol gallstones, refractory pruritis, drug-induced

cirrhosis, end-stage liver disease, whole exome sequencing

cholestasis, adult idiopathic cirrhosis, intrahepatic chole-
stasis of pregnancy, transient neonatal cholestasis, intes-
tinal failure-associated liver disease, and there may also
be a risk factor in certain primary hepatobiliary malig-
nancies.® Cholestatic injury is the consequence of variants
hindering the function a phospholipid transporter encoded
by this gene.*® Any variant altering the tertiary or quater-
nary structure of the protein can cause cholestasis. Het-
erozygous variants predispose individuals to hepatic injury,
but the effect is generally more severe in homozygous
variants.>® Treatment generally involves medical man-
agement of associated symptoms and clinical sequelae,
but liver transplantation may be required if symptoms are
refractory to medical management or if there is progres-
sion to ESLD."

In this report we discuss two children of Southeast
Asian descent, one in the United States and one in
Thailand, with ESLD who share a novel genetic variant
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in ABCB4 with homozygous genotype ¢.779T>C,
p.L260P.

1.1 | Case presentation 1

A 6-year-old female presented to our emergency
department with hypoxia, jaundice, hepatosplenome-
galy, and mild ascites.

Originally from Burma, she developed jaundice,
abdominal distension, oily stools, and easy bruising at the
age of 9 months. Little is known about her medical care
between the age of 9 months and 5 years, until the family
relocated to Malaysia. Initial work-up at that time revealed
an abdominal ultrasound concerning for multifocal hypo-
dense lesions, portal vein thrombosis, and splenic infarcts.
Liver biopsy was consistent with cirrhosis with lobular and
portal inflammation, and esophagogastroduodenoscopy
revealed grade one esophageal varices. While in Malay-
sia, her ascites was treated with diuretics. Lactulose was
initiated for prevention of hyperammonemia.

Upon arrival to our emergency department at the age
of 6 years, laboratory evaluation was obtained and is
shown in Table 1. Liver biopsy was performed and is
shown in Figure 1. Lesions and cirrhotic liver were biopsied
and both samples showed lymphocytic infiltration of the
portal/septal areas and evidence of hepatocyte damage.
Due to chronic changes, etiology of ESLD was not deter-
mined based upon liver biopsy. Repeat workup for etiolo-
gies of liver disease was consistent with reports from
Malaysia. As transplantation was being considered without
a unifying diagnosis, whole exome sequencing was per-
formed and revealed homozygosity with a novel variant in
ABCB4 ¢.779T>C, p.L260P. In consultation with a

TABLE 1 |Initial laboratory evaluation.
Laboratory studies Patient 1 Patient 2 Reference range
ALT (u/L) 88 143 0-19
AST (u/L) 39 115 26-45
Total bilirubin 22.9 1.9 0-0.3
(mg/dL)
Direct bilirubin 11.7 1.75 0-0.1
(mg/dL)
GGT (u/L) 83 111 6-16
Hgb (g/dL) 10.3 11.1 11.4-15.5
Platelets (cells/mcL) 74,000 474,000  150,000-400,000
INR 2.3 1.12 0.8-1.1
ANA <1:40 — <1:40
IgG (mg/dL) 2593 — 540-1360

Note: —: value not obtained.

Abbreviations: ALT, alanine aminotransferase; ANA, antinuclear antibody;
AST, aspartate aminotransferase; GGT, gamma glutamyl transferase; Hgb,
hemoglobin; IgG, immunoglobulin G; INR, international normalized ratio.

medical geneticist, we determined this gene variant is likely
to be associated with her clinical presentation.

The child ultimately received a deceased donor liver
transplant and is doing well. At explant, a normal
gallbladder was identified.

1.2 | Case presentation 2

A 16-month-old female presented to a hepatology clinic
in Thailand with a history of ecchymosis, coagulopathy,
and elevated liver enzymes. The patient had been
adopted at 3 months of age and family history was
unknown. The initial laboratory evaluation is shown in
Table 1. At that time, initial investigation for chronic liver
disease, including viral hepatitis and autoimmune
hepatitis profiles, were unremarkable. By the age of 2,
she had visible jaundice and hepatomegaly. A liver
biopsy performed at age 5 was consistent with cirrho-
sis, moderate cholestasis, and ductular proliferation
(Figure 2). Cholestasis gene panel revealed homo-
zygosity for a novel variant in ABCB4 ¢.779T>C,
p.L260P.

The child is now 10-years-old and has been inter-
mittently hospitalized for spontaneous bacterial perito-
nitis, variceal bleeding requiring endoscopic interven-
tion, hypoalbuminemia requiring intravenous albumin
with diuretic infusion, and malnutrition requiring intra-
venous lipid infusion. She is not a candidate for liver
transplant due to a lack of caregiver and financial
support and is receiving palliative care in Thailand.

2 | DISCUSSION

We present two cases of young females with ESLD, both
from Southeast Asia, who were found to have a novel
homozygous variant in the ABCB4 gene presenting with
severe cholestasis progressing to ESLD. As this was a
novel variant, we contacted the genetic laboratory asking if
this had been reported previously, who connected us with
the medical team in Thailand caring for a similar patient.
The two children are from the same geographical area and
had similar clinical presentations. Both children had histo-
logical findings of mixed portal inflammation and abnormal
bile ducts which are consistent with other reports of PFIC-
3, although MDR3 staining was not performed.” There are
no current reports of this genetic variant in other individuals
in Southeast Asia, and the family members of these in-
dividuals did not undergo genetic testing.

Notably, PFIC-3 can share features with biliary
atresia, thus, a normal gallbladder at explant for the first
case is important in distinguishing these conditions.

The availability of genetic testing has led to
the recognition of a myriad of clinical phenotypes
associated with ABCB4 genetic variants and their
descriptions are important for further understanding
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FIGURE 1 Liver biopsy images from patient 1. (A) Masson's trichrome reveals cirrhosis. (B) There are rare bile duct plugs (white arrow) as well as
bile duct proliferation (black arrow). (C) Portal and lobular lymphocytic inflammation (white arrow) with lobular disarray. There is one area of intracellular
cholestasis (black arrow).

FIGURE 2 Liver biopsy images from patient 2. (A) Masson's trichrome reveals bridging fibrosis. (B) Portal inflammation is noted (white arrow).
(C) The hepatic lobules reveal hepatocellular and canalicular cholestasis (white arrows) with bile duct proliferation and occasional bile plugs (black arrow).
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of this spectrum of disease. As genetic testing
becomes more common, collaboration with testing
laboratories who may have significant unpublished
data is also critical.

In our case, it allowed us to connect with clinicians
with a similar patient and provided some insight into the
prognosis of these children. With improved under-
standing of the gene variants involved in PFIC-3, we
can more effectively and accurately anticipate morbid-
ity, mortality, and need for transplant, as well as provide
tailored and refined genetic counseling to patients and
their families.

ACKNOWLEDGMENTS

The authors would like to thank the individuals dis-
cussed and their families for their contribution to this
report. Informed consent was obtained by the families
of both individuals mentioned in this study and
information has been appropriately deidentified. The
authors would also like to thank Invitae for connecting
the authors for the purpose of publishing this report.
The authors have no funding to report.

CONFLICT OF INTEREST STATEMENT
The authors declare no conflict of interest.

ORCID
Brooke P. Quertermous
0237-0972

https://orcid.org/0000-0003-

REFERENCES

1.

2.

Srivastava A. Progressive familial intrahepatic cholestasis. J Clin
Exp Hepatol. 2014;4(1):25-36. doi:10.1016/j.jceh.2013.10.005
Almoshantaf MB, Alasaad S, Alzabibi MA, Shibani M,
Ezzdean W. Type 3 of progressive familial intrahepatic chole-
stasis (PFIC-3): case report. Clin Case Rep. 2023;11(4):e7197.
doi:10.1002/ccr3.7197

Sticova E, Jirsa M. ABCB4 disease: many faces of one gene
deficiency. Ann Hepatol. 2020;19(2):126-133. doi:10.1016/j.
aohep.2019.09.010

Jacquemin E, Bernard O, Hadchouel M, et al. The wide spec-
trum of multidrug resistance 3 deficiency: from neonatal cho-
lestasis to cirrhosis of adulthood. Gastroenterology. 2001;
120(6):1448-1458. doi:10.1053/gast.2001.23984

van der Bliek AM, Kooiman PM, Schneider C, Borst P.
Sequence of mdr3 cDNA encoding a human P-glycoprotein.
Gene. 1988;71(2):401-411. doi:10.1016/0378-1119(88)90057-1
Rosmorduc O, Poupon R, Hermelin B. MDR3 gene defect in
adults with symptomatic intrahepatic and gallbladder choles-
terol cholelithiasis. Gastroenterology. 2001;120(6):1459-1467.
doi:10.1053/gast.2001.23947

Davit-Spraul A, Gonzales E, Baussan C, Jacquemin E. Pro-
gressive familial intrahepatic cholestasis. Orphanet J Rare Dis.
2009;4:1. doi:10.1186/1750-1172-4-1

How to cite this article: Quertermous BP,
Hawkins HJ, Schlotman AA, et al. A novel genetic
variant associated with progressive familial
intrahepatic cholestasis type 3: a case series.
JPGN Rep. 2024;5:538-541.
doi:10.1002/jpr3.12119



https://orcid.org/0000-0003-0237-0972
https://orcid.org/0000-0003-0237-0972
https://doi.org/10.1016/j.jceh.2013.10.005
https://doi.org/10.1002/ccr3.7197
https://doi.org/10.1016/j.aohep.2019.09.010
https://doi.org/10.1016/j.aohep.2019.09.010
https://doi.org/10.1053/gast.2001.23984
https://doi.org/10.1016/0378-1119(88)90057-1
https://doi.org/10.1053/gast.2001.23947
https://doi.org/10.1186/1750-1172-4-1
https://doi.org/10.1002/jpr3.12119

	A novel genetic variant associated with progressive familial intrahepatic cholestasis type 3: A case series
	1 INTRODUCTION
	1.1 Case presentation 1
	1.2 Case presentation 2

	2 DISCUSSION
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	ORCID
	REFERENCES




