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Abstract

Introduction: Low-phospholipid-associated cholelithiasis
syndrome (LPAC) is a rare form of intrahepatic lithiasis
linked to a defect of phospholipid canalicular secretion into
bile. It is part of the spectrum of liver diseases associated
with ABCB4/MDR3 deficiencies and is characterized by
recurrent events of biliary colic, acute cholangitis, or pan-
creatitis in patients after cholecystectomy. Objectives: To
report a suspected case of LPAC to expand the knowledge
of this pathology. Case report: Patient, female, 39 years
old, sought medical attention with pain on the right hypo-
chondrium associated with nausea and vomit that initiated
two days ago. The patient reported the first episode of acute
pancreatitis in 2019 and six more episodes afterward. In the
last episode, on April 2020, cholecystectomy was performed
during hospitalization. Three more episodes of acute pan-
creatitis occurred since then. Elevated lipase levels appeared
on laboratory evaluation. Therefore, the diagnosis of acute
pancreatitis was made based on clinical and laboratory
signs and the diagnosis of LPAC was suspected based on
clinical signs. Conclusion: Althought there is few articles
about LPAC syndrome it must be reminded as a differential
diagnosis in cases of recurrence of biliary pain, acute pancre-
atitis after cholecystectomy, and when these events occur in
young patients with no classic risk factors for such diseases.
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Resumo

Introdugio: A Sindrome LPAC (Low-phospholipid-as-
sociated cholelithiasis syndrome) é uma forma rara de
colelitiase intra-hepdtica, associada ao defeito na secregio
canalicular de fosfolipidios para a bile. Faz parte do espectro
de doencas hepdticas associadas a deficiéncias do ABCB4/
MDR3 e é caracterizada por eventos recorrentes de célica
biliar, colangite aguda ou pancreatite em pacientes apds a co-
lecistectomia. Objetivo: Relatar um caso suspeito de LPAC
de forma a expandir o conhecimento da doenca. Relato de
Caso: Paciente feminino, 39 anos, procurou atendimento
por quadro de dor em regido de hipocondrio direito com
irradiagdo para dorso, associada a nduseas e wmitos hd
dois dias. Relatou primeiro episédio de pancreatite aguda
em 2019, com seis episddios subsequentes, sendo o tltimo
em abril de 2020 quando foi submetida a colecistectomia
videolaparoscopica durante a internagdo. Desde entdo, re-
feriu outros trés episddios. Alteracoes laboratoriais incluiam
aumento significativo de lipase. Baseado nos critérios clini-
cos e laboratoriais, estabeleceu-se diagndstico de pancreatite
aguda e por critérios clinicos suspeita-se do diagndstico de
LPAC. Conclusdo: A sindrome LPAC, apesar de pouco
documentada na literatura, deve ser lembrada como hipd-
tese diagndstica em casos de cdlica biliar e pancreatite de
origem biliar, que recorrem mesmo apds a colecistectomia
ou se manifestam em pacientes jovens sem fatores de risco
cldssicos para tais doengas.

Palavras chave: Colestase, Acido ursodesoxicolico, Co-
lelitiase

Introduction

Low-phospholipid-associated cholelithiasis syn-
drome (LPAC) is a rare form of intrahepatic lithiasis
linked to a defect of phospholipid canalicular secre-
tion into bile!?. Young adults represent the majority
of cases. This condition was described for the first
time in 2001 by Rosmorduc et al. LPAC belongs to
the group of hepatic diseases associated with defi-
ciencies in ABCB4/MDR3 with 30-50% of patients
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displaying mutations in that gene. It is characterized
by recurrent biliary colic events, acute cholangitis
or pancreatitis in patients who had cholecystectomy
surgery®®. A mutation in ABCB4 gene responsible for
the dysfunction in MDR3 protein causes a reduction
in the concentration of biliary phosphatidylcholine,
a substance responsible for the transportation and
solution of cholesterol whose deficiency causes a
reduction of the solubility of cholesterol, which can
increase the incidence of biliary duct obstruction and
calculus. Phosphatidylcholine also takes part in the
protection of the biliary epithelium by reducing the
emulsifying effect of the bile salts. MDR3 deficiency
results in a chronic inflammatory reaction which is
responsible for the increase of GGT (gamma glutamyl
transpeptidase) and the precipitation of cholesterol in
the biliary ducts (intrahepatic lithiasis)@?.

Although the rate of prevalence for this syndrome
was considered low, it is unknown®. In a recent study
with the largest cohort and case control in LPAC pa-
tients, Dong et al® has provided the first estimate of
the prevalence of this condition in patients with symp-
tomatic cholelithiasis: approximately 1% of patients
hospitalized in France with biliary calculus symptoms.
Unlike regular biliary calculus“?, this syndrome affects
women and young adults predominantly. It is defined
by at least two criteria displayed below (Chart 1).

Clinical criteria for presumptive diagnosis®

Biliary symptoms beginning before the age of 40.
Intrahepatic echogenic focuses or microlithiasis
Symptom recurrence after cholecystectomy

Adapted from: Dong C, Condat B, Picon-Coste M, Chrétien
Y, Potier P, Noblinski B, et al. Low-phospholipid-associated
cholelithiasis syndrome: Prevalence, clinical features, and
comorbidities. JHEP Rep. 2020; 3(2):100201®.

These criteria were proposed by taking into con-
sideration a limited number of case control studies in
order to predict mutations of ABCB4 gene®. These
mutations were absent in approximately half of the
patients with the syndrome. Thus, the diagnostic
criteria currently established may not contemplate
all the clinical spectrum manifested by LPAC®. Other
diagnostic criteria that can be taken into consideration
include biliary lithiasis history in first degree relatives,
previous history of gestational cholestasis and respon-
se to ursodeoxycholic acid treatment®®.

In addition to diagnostic criteria, there are radiolo-
gical aspects, analysis of bile composition collected du-
ring catheterization and mutation research of ABCB4
gene which help in the diagnosis of the syndrome.
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The early diagnosis of LPAC is important because
the management of the syndrome differs from the
regular calculous biliary tract disease. Since it is a
syndrome with intrahepatic cholelithiasis, the symp-
toms and complications are drastically reduced with
the administration of ursodeoxycholic acid®. Besides
that, patients demand specific monitoring because
there is potential risk in the development of gestational
intrahepatic cholestasis in women, chronic cholestatic
disease and related complications, including cirrhosis
and hepatobiliary cancer, not to mention cardiovas-
cular complications®.

Case report

The report was submitted to the Research Ethics
Committee and has been approved under the legal
opinion 4.734.178 — CAAE: 46559721.8.0000.5065
— Escola Superior de Ciéncias da Santa Casa de Mi-
sericordia de Vitoria.

F.O.A,, female, 39 years old, was admitted in the
gastroenterology service of Hospital Santa Casa de
Misericordia in Vitoria in November, 2020, reporting
pain in the right hipocondrium with irradiation to the
dorsum region associated with nausea and vomit for
02 days. No fever or jaundice was reported.

Relevant previous medical history included the
first acute pancreatitis episode in 2019, followed by 6
episodes, with the last one taking place in April, 2020,
when a magnetic resonance cholangiography eviden-
ced signs of acute pancreatitis and biliar microlithiasis
making it necessary to submit the patient to a video-
laparoscopic cholecystectomy during her stay in the
hospital. Since then, the patient reported 3 episodes.
The patient’s comorbidity include overweight and a
diagnosis of hypertension and dyslipidemia which are
being treated with ciprofibrate 100mg/day, losartan
100mg/day and simvastatin 40mg/day. Patient denied
alcoholism, smoking or drug use.

Upon physical examination she presented atypical
and tympanic abdomen, painfully sensitive to deep
palpation of the epigastric region, absence of masses
or palpable visceromegalies with no signs of perito-
neal irritation or defense. Other systems presented
no alterations.

Laboratory tests performed when the patient was
admitted can be seen in Table 1. Based on the clinical
and laboratorial criteria an acute pancreatitis diagnosis
was established.

Patient responded well to the management of the
pancreatitis. Requested computed tomography of the
abdomen showed absence of dilation of both intra and
extrahepatic biliary ducts, but showed the pancreas
was displaying collections in the peripancreatic spaces
and left anterior pararenal region (Figure 1). Taking
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Table 1

Laboratory tests
Hemoglobin (g/dL) 99
Hematocrit (%) 29,3
Leukocytes / Band cells (%) 7.250/3
Platelets (uL) 232.000
Aspartate aminotransferase — AST (U/L) 35
Alanine aminotransferase — ALT (U/L) 16
Gamma glutamyl transpeptidase - GGT 18
(UL
Alkaline phosphatase (U/L) 60
Total Bilirrubin (mg/dL) 04
Direct Bilirrubin (mg/dL) 0,3
Amylase (UI/L) 92
Lipase (UI/L) 1.238
C-reactive Protein (mg/dL) 99,3
Triglycerides (mg/dL) 536

Source: Reserch data.

into consideration the clinical criteria, LPAC diagno-
sis was proposed. Upon patient’s discharge from the
hepatology ambulatory of the Hospital Santa Casa de
Misericordia de Vitdria, treatment with ursodeoxycho-
lic acid was recommended.

Discussion

LPAC was first described in France. Although
LPAC is considered a rare disease, it is estimated that
1 to 5% of patients with symptomatic cholelithiasis
have the syndrome®'?. New studies carried out point
to a prevalence of LPAC in female patients®. It is made

necessary to question if it is less prevalent because
it is little known, underdiagnosed and has a broad
clinical spectrum.

The diagnosis of the syndrome is done following
clinical criteria. When it comes to the case reported in
this article, LPAC diagnosis was suspected and esta-
blished by the presence of two of the three criteria that
characterize the syndrome®: beginning of symptoms
before the age of 40 and recurrence of biliary symp-
toms after surgical approach, with a total of three
episodes of acute pancreatitis after the surgery. The
third criterion was not present: Intrahepatic echogenic
focuses or microlithiasis after cholecystectomy.

The most common pancreatitis etiology is biliary
(38%), followed by alcoholic (36%)™". For the patient
depicted in this article, the biliary hypothesis was
suspected and treated after the first episodes of pancre-
atitis. Posterior to the cholecystectomy, with new epi-
sodes of the disease, other causes for the pancreatitis
must be investigated, such as trauma and/or surgical
interventions in the superior abdomen, hypertriglyce-
ridemia, autoimmune causes, medication and genetics.
To determine pancreatitis etiology, it is paramount to
perform detailed anamnesis. Concerning the reported
case other etiologies such as alcoholic, traumas or au-
toimmune causes were discarded during anamnesis.
Hypertriglyceridemia and the use of medication with
the potential to cause pancreatitis were the confusional
etiologies of the case.

Acute pancreatitis induced by pharmaceuticals is
a rare etiology and the mechanisms proposed for the
pancreatic lesion are diverse?. Drugs are classified
in 4 different categories and from the medication
reported in the case, simvastatin has been previously
associated with the recurrence of pancreatitis once it
is reintroduced, excluded other known causes (Ia),

Figure 1- Abdomen computed tomography contrasted in arterial fase showing cholecystectomy with metallic clips, chronic
liver disease and poorly individualized pancreas, displaying collections in peripancreatic spaces and left anterior pararenal

region. Source: Research data.
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and losartan has also been reported to have a similar
effect although other possible causes hadn’t been ex-
cluded (Ib)". To consider drug induced pancreatitis,
re-exposure to the medication leading to a recurrence
of pancreatitis is needed by definition and should only
be done if the benefits of the medication in question
surpass the risk of a new pancreatitis episode!". That
makes it hard to establish a clear connection between
pancreatitis and its induction by medication?.

Hypertriglyceridemia represents around 2 to
4% of acute pancreatitis etiology and is a pathology
generally associated with the condition when the
triglyceride level (TG) is superior to 1.000 mg/dL".
However, the limit value in which acute pancreatitis
can happen is not yet well defined and it can vary from
patient to patient™. It's important to point out that TG
levels should be dosed as soon as acute pancreatitis is
suspected or confirmed since its values tend to reduce
with fasting. In that way, the diagnostic hypothesis
of this etiology ends up being overlooked if TG levels
are inferior to 1.000 when collected in timely fashion.

Literature points to the fact that LPAC generally
affects young woman with normal BMI and no meta-
bolic syndrome. However, in the 2021 French study
which analysed 308 cases of the syndrome, 30% of
cases were overweight at the time of diagnosis and
13% were obese®. Besides the presence of two of the
three diagnostic criteria, the patient reported in this
article has prevalent characteristics present in patients
with the syndrome: female (77%), overweight (30%),
dyslipidemia (8%) and hypertension (7%)®@. The
presence of acquired risk factors for biliary calculus
like overweight, diabetes and dyslipidemia can be
explained by the age in which LPAC usually develops:
adults around 27 years of age®®. These factors can also
aggravate cholelithiasis®.

Due to the ample clinical spectrum of LPAC, some
common findings did not occur in the case in question.
There is no history of cholestasis during gestation,
which usually occurs in 56% of women with LPAC®),
explained by the action of estrogen which inhibits the
excretion of phospholipids in the bile™. Also, there
isn’t any similar medical history in relatives (Mother,
sisters and others), which doesn’t exclude the neces-
sity for the genetic test to find the mutation of ABCB4
gene and screening of first degree family members®.

ABCB4 gene mutation research has not been done
since it should be used in cases where the confirma-
tion of the diagnosis becomes necessary when other
elements are absent. Once the identification of a case
has its gene mutation confirmed, family screening
is recommended with the object of providing early
diagnosis and genetic counseling focused on the fam-
ily so that treatment can be established and further
complications can be prevented®. However, it's im-
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portant to point out that since the mutation of ABCB4
gene is not present in 100% of cases, its absence does
not invalidate the diagnosis of the LPAC syndrome.
Especially because current techniques can’t detect all
mutations since some are not yet known or associated
with bile acid or cholesterol transportation.

Patient’s treatment was instituted based on the
relevant diagnostic hypothesis backed by the pre-
sumptive diagnosis by fulfilling the clinical criteria.
The patient was provided with guidelines when it
comes to changes in dietary behavior (reduction of
food rich in fat and physical activity implementa-
tion) and comorbidity control (prescription of statin,
fibrate and antihypertensive). The prescription of
ursodeoxycholic acid was implemented specifically
for LPAC (300mg twice a day). Even though restric-
tion diets are not recommended for LPAC due to their
ineffectiveness®, they were indicated in this case to
help control comorbidities and improve the quality
of life of the patient.

Ursodeoxycholic acid, a hydrophilic bile acid,
is the basis of the treatment for LPAC. It solubilizes
cholesterol, reduces pro-inflammatory cytokines,
protects biliary epithelium, increases bile secretion,
potentializes the action of MDR3, reduces the quantity
of hydrophobic bile acids and increases hydrophilic
through the intracellular signalization regulation®.
The effect on symptomatology is fast, even though it is
not possible to visualize the effects as quickly in image
exams because the cellular damage is caused by the
inflammation generated by the micro crystals and not
due to the formation of large calculi®. This treatment
works for the majority of patients and should be used
long term, even after the symptoms disappear. It is not
known if it should be done for the rest of the patient’s
life". The current perspective for LPAC is that new
treatment should be able to induce an increase in the
activity of gene ABCB4®.

Concerning surgical treatment, the patient was
subjected to a cholecystectomy in one of the first
acute pancreatitis episodes attributed to a bile cause.
When compared to the literature, the removal of the
gallbladder because of the presence of lithiasis which
caused pain was seen in 90% of LPAC cases®. There
are other situations that demand interventional treat-
ments, like patients with inflammation and abscess
due to the dilation of intrahepatic biliary ducts by
biliary calculi. In these cases the draining via percu-
taneous, endoscopic or surgical treatment with partial
hepatectomy®. In case of complications that may cause
terminal hepatocellular insufficiency, liver transplant
must be performed®.

The low availability of hepatic phosphatidylcho-
line, a phospholipid necessary in the formation of
lipoprotein secretion, reduces serum level of high



Miossi LS, Venturini LP, Assad JDB, Torres JM, Trindade LZ, Pacheco MP. Low-Phospholipid-Associated Cholelithiasis Syndrome (LPAC): when to suspect?

Case report. Arq Med Hosp Fac Cienc Med Santa Casa Sao Paulo. 2021; 66:e035.

density lipoprotein (HDL) and very low density li-
poproteins (VLDL) through the inhibition of hepatic
secretion and increase of the serum capture of these
particles®®. Although the deficiency of this enzyme has
been recently associated with the progression of liver
and heart diseases more studies are needed to clarify
this aspect of the disease®. Even though cases are rare,
LPAC syndrome can complicate with secondary bile
cirrhosis or secondary sclerosing cholangitis because
of the chronic aggression of the biliary epithelium or
intrahepatic cholangiocarcinoma due to the dysplasia
caused by the constant inflammation®*).

Upon LPAC suspicion as the cause of intrahepatic
cholelithiasis, it is necessary to check for differential
diagnosis that may point out to other diseases known
for causing bile duct inflammation, such as Caroli’s
disease and primary sclerosing cholangitis®.

Conclusion

Although LPAC syndrome is not very frequent
in literature, it must be remembered as a diagnostic
hypothesis in biliary colic and pancreatitis caused by
bile, which reoccurs even after cholecystectomy or
manifests in young patients who don’t display the
expected risk factors for these diseases.
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