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Aim: to highlight the importance of broad differential diagnosis and possibility of conversion of benign recurrent
intrahepatic cholestasis type 2 into more aggressive clinical phenotype.

Key points. A 19-year-old female patient was admitted to the Clinic with skin pruritus, jaundice, dark urine, clay-col-
ored stool, and general fatigue. Past medical history was significant for recurrent aforementioned symptoms since
3 years old, that relapsed every 1-2 years and were usually ameliorated with conservative therapy. During recent
years, frequency of relapses and recovery period increased, at the same time effectiveness of medical therapy de-
creased. Blood chemistry results revealed an elevation of total bilirubin (up to 634 umol/L), direct bilirubin (up to
354 umol/L), bile acids (up to 510 umol/L) and normal gamma glutamyl transferase level. Workup was negative for
viral hepatitis, autoimmune liver diseases, obstructive choledochal lesions, storage diseases, although mutation in
gene ABCB11 was found. Benign recurrent intrahepatic cholestasis type 2 was diagnosed. Following conservative
therapy and plasmapheresis, jaundice and skin pruritus significantly diminished, levels of bilirubin and bile acids
normalized. Regular follow up, liver biopsy and measures for relapse prevention given clinical features of aggressive
phenotype were recommended.

Conclusion. Identification of etiology of cholestatic liver diseases requires broad differential diagnosis. Clinical
course of patients with benign recurrent intrahepatic cholestasis may transform into aggressive phenotype, reminis-
cent of progressive familial intrahepatic cholestasis.
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MaumeHTka 19 neT c peunanNBUPYIOLLUM KOXXHbIM 3yZA0M U XXEJNTyXO0n

K.C. HexxgaHos'*, E.H. LLUnpokoea?, 0.0. Lynbnekosa?, A.C. Octposckasn?, M.C. Xapkoa?, B.T. MBawknH?
T Prb0y BO «MockoBckuii rocynapCTBeHHbI yHuBepeuteT nmeHn M.B. JlomoHocoBa», MockBa, Poccuiickas ®enepaums

2 ®PrA0Y BO «[llepBbii MOCKOBCKMIA roCcyAapCTBEHHbIM MeaNLIMHCKUI yHuBepcuteT uM. V.M. CedeHoBa»
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Lenb: nogyepkHyTb BaXXHOCTb AuddepeHLmnansHOn OUarHoCTUKM Npuy Xosectase 1 NpoaeMOHCTPMPOBaTb BO3-
MOXHOCTb Nnepexoaa A06pOoKaYeCTBEHHOIO PELMAVBUPYIOLWErO BHYTPUMEYEHOYHOrO Xo1ecTasda 2-ro tmna B npo-
rpeccupyroLLLni peHoTUr.

OcHoOBHbIe nonoxeHud. MNauneHTtka, 19 net Npu NocTynneHnn B KNnnHnky npeabsasnsna xanobbl HA KOXHbIA 3y[,
XENTyXy, MOTEMHEHVE MOYU, MOCBETNEHME Kana 1 00LLyo cnabocTb. I3 aHamMHe3a M3BECTHO, YTO AaHHbIE Xanoobl
BrNepBble BO3HUK/IN B BO3pacTe 3 JIET, pa3peLunnmcb Ha GOHE KOHCEPBATUBHOM TEPANUM B TEYEHME HEOENN N PELN-
OVBUPOBanu c yactoton 1 pad B 1-2 roga. B nocnenHme HECKOMBbKO NIET KOJIMYECTBO 3M1M3040B 0O0CTPEHMS 1 BpEMS
MX paspeLLeHns yBENNYNINCL, CHU3MNach 3O@PEKTUBHOCTbL KOHCEPBATUBHOW Tepanun. B aHann3ax otmevyanucs rm-
nepbunnpybrnHemus (0 634 MKMOb/N), NOBbILLEHNE YPOBHS MPAMOro 6unmpyouHa (80 354 MKMOb/N) 1 XENYHbIX
KMCNOT (80 510 MKMOJb/N) NPY HOPMalbHbIX 3HAYEHUSX raMMa-ryTaMmuaTpaHcnenTuaasel. Mpu obcnenoBaHnn
VCKJTIIOYEHbI BUPYCHbIE FENaTuThbl, aQyTOMMMYHHbIE 3200/IEBaHNSA NeYeHn, BONE3HN HAKOMIEHWS, MOPaXKEHWE Xeny-
HbIX MPOTOKOB, BbiiBNIeHa MyTauus reHa ABCB11. YcTaHOBNEH AnarHo3 A00pOoKaYyeCTBEHHOIO PELVANBUPYIOLLLErO
BHYTPUMEYEHOYHOr 0 xonecTasa 2-ro tuna. Ha dpoHe koHcepBaTUBHOM Tepanuu 1 nnaamadepesa 0OTMEYEH PErpece
XENTYyXU, KOXXKHOro 3yaa, HOpManu3aumsa ypoBHA GunupybuHa, XenyHbiX KUCAOT. MNNaHnpyoTCa CKPUHUHIOBbBIE Me-
ponpusaTus, GUoncua NevyeHn, NPOTMBOPELMAMBHAA TEPANUA C YHETOM NPUSHAKOB YTSXKENEHUS TedyeHus 0obpoka-
YEeCTBEHHOr 0 Xonecrasa.
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SaknioueHue. Xonecratnyeckrie 3aboneBaHns nevyeHn TpedyioT NPOBEAeHUs LMPOKOro aAnddepeHLmanbHOro
omarHosa. TeueHve 3a60neBaHVa y NaUMeHToB ¢ 40OPOKaYECTBEHHBIM PELMAVBMPYIOLLM BHYTPUMEYEHOYHBIM XO-
NecTasoM MOXET NepexoamnTb B 6osiee Taxesnyio hopMy, XapakTepHYIO [/ MPOrPECCHPYIOLLErO0 CEMENHOrO BHYTPN-

neyvyeHo4YHoro xosnecrtasaa.

KnioueBble cnoBa: xosiectas, 40OpoKa4YeCTBEHHbIN PeLVANBMPYIOLLMIA BHYTPUMNEYEHOUHbIN X0/1ecTas, Nporpeccu-
PYIOLLNIA CEMENHbIN BHYTPUNEYEHO4HbIN xonecTas, ABCB11, nnadamadepes, ypcoae30oKCcMxoneBas K1cnorta
KoH®NUKT nHTepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ansa uutnpoBanua: Hexxaanos K.C., LLnpokoea E.H., Lynbnekosa 0.0., Octposckas A.C., Xapkosa M.C., VeawkunH B.T. MNauun-
eHTka 19 neT ¢ peunanBMpPYIOLLM KOXHbBIM 3yA0M U XXeNTyxon. POCCUIACKMIA XypHan raCTPOSHTEPOIOrnn, renaTonorimn, Kononpok-
Tonorun. 2023;33(3):66-75. https://doi.org/10.22416/1382-4376-2023-33-3-66-75

Patient A., a 19-year-old female was admitted to
Clinic with skin pruritus, aggravated at nighttime,
jaundice of skin and eyes, dark urine, clay-col-
ored stool and general fatigue. Past medical histo-
ry revealed similar symptoms initially manifested
during childhood, when she was 3 years old (2005).
She was admitted to a hospital where viral hepa-
titis (negative serologic markers of hepatitis A, B
and C), autoimmune liver diseases (negative anti-
nuclear antibodies (ANA), antimitochondrial anti-
bodies (AMA), smooth muscle antibodies (SMA),
antibodies to soluble liver antigen/liver-pancreas
(SLA/LP), liver kidney microsomal antibodies
(LKM)) and hereditary storage diseases (normal
serum ceruloplasmin, 24-h urinary copper, alpha-1
antitrypsin and iron turnover) were excluded. The
results of liver ultrasound, upper endoscopy and
computed tomography of abdomen with contrast
enhancement were unrevealing. Laboratory re-
sults reported a drastic elevation of total biliru-
bin up to 200 umol/L (normal values — up to
21 umol /L), direct bilirubin — up to 125 umol /L
(normal values — up to 6.0 umol/L), and normal
levels of liver aspartate and alanine aminotrans-
ferases (AST, ALT) and gamma glutamyl trans-
peptidase (GGT). Synthetic liver function was
preserved (total protein and albumin within ref-
erence values) and no coagulation abnormalities
were noted (normal international normalized ratio
(INR) and prothrombin index). Full blood count
and urinalysis were also unremarkable. At that
time, she was diagnosed with cholestatic hepati-
tis of uncertain aetiology, treated medically with
supportive therapy and improved within one week
with regression of jaundice, pruritus and bilirubin
levels normalization.

Differential diagnosis of cholestasis in chil-
dren is broad and includes not only tradition-
al causes of cholestatic hepatitis in adults (vi-
ral hepatitis, autoimmune liver diseases, drug
induced liver injury), but also specific bile
duct diseases (biliary atresia, choledochal cyst,
neoplasia), endocrine disorders (hypothyroid-
ism, hypopituitarism) and hereditary storage
diseases (tyrosinemia, galactosemia, sphingo-
lipidoses, mucopolysaccharidoses, peroxisomal
diseases) [1]. Among the most prevalent causes

of cholestasis in young children (cholestasis in
newborn will not be discussed) are hereditary
storage diseases, infections (viral hepatitis, ad-
enovirus, cytomegalovirus, toxoplasma), biliary
diseases and idiopathic cholestasis (in up to
25 % of all cases) [2]. Considering the age of
symptoms manifestation in our patient we should
exclude both adults’ and children’s cholestasis
causes. Apart from that, in the first place, we
must distinguish between intrahepatic and extra-
hepatic cholestasis, the latter triggered by bile
ducts obstruction [3]. In our patient bile duct
obstruction by liver ultrasound (although mag-
netic resonance cholangiopancreatography was
not conducted), viral and autoimmune hepatitis,
hereditary storage diseases were excluded and
there was no stigma of hereditary diseases. Blood
workup revealed cholestasis with predominantly
direct hyperbilirubinemia and normal GGT, AST
and ALT values. Therefore, our patient had in-
trahepatic cholestasis with normal GGT values,
which might have helped with the right diag-
nosis already at the time of first admission and
will be discussed later. However, her condition
was interpreted as idiopathic cholestasis.

Future disease course was characterized by sim-
ilar exacerbations of cholestasis with direct hy-
perbilirubinemia, normal GGT, AST, ALT values
and jaundice with pruritus once every 1—2 years
until the year 2015. During every exacerbation
viral hepatitis, autoimmune liver diseases and
storage diseases were excluded, MRCP with
normal intra- and extrahepatic bile ducts was
conducted several times. In 2015 laparoscopic
liver biopsy was performed, which revealed “in-
trasinusoidal, intracellular cholestasis and acute
cholangitis in resolution stage”. Starting from
2015 wursodeoxycholic acid (UDCA) in dose
15 mg/kg/day was prescribed, although our pa-
tient did not take it on a regular basis. Subsequent
disease course was highlighted by increased fre-
quency of exacerbations, higher levels of total bil-
irubin (up to 400—500 umol /L) during cholestasis
and longer recovery periods. In 2017 a proposition
of a genetic basis of disease was suggested and
genetic analysis for mutations in ABCBT11 gene,
associated with benign recurrent intrahepatic

Poc sypH ractposutepoJt rematon koaonpokros 2023; 33(3) / Rus J Gastroenterol Hepatol Coloproctol 2023; 33(3)

67



68

Clinical cases / Knuanueckmne HaOIIOIeHAS

www.gastro-j.ru

cholestasis (BRIC) type 2 and progressive familial
intrahepatic cholestasis (PFIC) type 2, was pos-
itive.

One of the most important diagnostic clin-
ical clues of cholestasis in children and adults
is GGT levels, which allows distinction of
cholestasis with normal GGT levels (BRIC,
PFIC1-2, inborn defects of bile acid synthesis,
Dubin — Johnson and Rotor syndromes, USP35
cholestasis, arthrogryposis renal dysfunc-
tion — cholestasis) and increased GGT levels
(biliary atresia, Alagille syndrome, scleros-
ing cholangitis, alpha-1 antitrypsin deficiency,
PFIC 3, cystic fibrosis, viral hepatitis, drug in-
duced liver injury, citrin deficiency, etc.) [4].
Every exacerbation of cholestasis in our patient
was characterized by direct hyperbilirubinemia
and normal GGT wvalues, which substantially
narrows differential diagnosis down to heredi-
tary intrahepatic cholestasis. The results of liv-
er biopsy were also required to exclude storage
and metabolic diseases (specifically inclusions
in macrophages), congenital fibrosis. Thereafter
MRCP confirmed patency of bile ducts and di-
agnosis of intrahepatic cholestasis. The essen-
tial diagnostic part was genetic evaluation for
mutations in genes, associated with hereditary
cholestatic diseases [5, 6]. Transport proteins of
bile acids and other molecules, associated with
hereditary intrahepatic cholestasis are presented
in Figure 1. Genetic evaluation allows confirma-
tion of diagnosis and conduction of differential
diagnosis among other forms of hereditary in-
trahepatic cholestasis. Identification of mutated
genes and cholestasis type provides valuable in-
formation, predicting possibility of response to
medical therapy, prognosis, risk of hepatocellu-
lar carcinoma (HCC) and orthotopic liver trans-
plantation (OLT ) necessity [7]. Our patient had
mutations in the ABCB11 gene, associated with
BRIC?2 and PFIC2. Discussion of clinical diag-
nosis is provided below.

During ordinary bout of cholestasis with jaun-
dice and pruritus our patient A. was admitted
to the Clinic for medical therapy, liver function
evaluation, confirmation of diagnosis, prognosis,
and further treatment determination.

Anamnesis vitae and anamnesis morbi were un-
remarkable: patient A. was born in 2002, lived in
favourable socio-economic conditions without any
milestone lags or significant diseases throughout
childhood, except for rubella and chickenpox, did
not consume alcohol or smoke and didn’t have any
allergies. Menarche was at the age of 13, men-
strual cycle was non-regular, 32—42 days with
heavy menses, nulligravida. She did not recall any
chronic diseases in her family — mother of 48
years old and father of 52 years old were healthy,
grandparents also did not have any liver diseases.

When considering a possibility of hereditary
cholestatic diseases, the crucial part in patient
evaluation is careful meticulous history taking,
with special attention to growth retardation
during childhood and family history. Hereditary
cholestatic diseases might cause growth retarda-
tion, which serves as an important clinical clue
and influences prognosis [8]. The results of the
studies demonstrated that children with growth
retardation have less favourable prognosis in
comparison with children with normal develop-
ment. Hereditary metabolic and storage diseases,
cholestatic diseases usually follow autosomal-re-
cessive pattern of inheritance, which signifies a
manifestation of a disease in parents or in chil-
dren [9]. Our patient did not have any mile-
stones delays, which confirms a benign disease
course, and has an unremarkable family history,
which indicates a recessive pattern of inheri-
tance.

Physical examination revealed stable general
status, jaundiced dried skin and mucous mem-
branes, marks from scratches on an anterior sur-
face of right and left shins. BMI — 24 kg/m?
temperature — 36,6 °C, no peripheral lymph-
adenopathy. Cardiovascular examination was
unremarkable with normal S1, S2 and rhythm,
no murmurs or rubs, heart rate — 75 bpm, and
blood pressure — 118/80 mmHg. Pulmonary
auscultation was also unremarkable with normal
breathing sounds and clear lungs bilaterally, re-
spiratory rate — 16 per minute. The abdomen was
soft, non-tender in all quadrants during palpation,
non-distended, liver size within normal limits,
no splenomegaly and ascites, negative peritone-
al signs. Stool was clay-colored, regular, 3—4 by
Bristol scale, no pathologic inclusions. No dysuria
signs with unremarkable kidney percussion.

Therefore, considering implementation of
BRIC criteria, proposed by A. Velimir et al.
(Table 1), anamnesis morbi, preserved synthetic
liver function and results of the genetic investi-
gation (mutation of ABCB11 gene) our patient
was initially diagnosed with benign recurrent
intrahepatic cholestasis type 2 [10].

During admission full blood count, coagulation
parameters, urinalysis and stool studies were un-
remarkable. Complete metabolic panel revealed
increased levels of total bilirubin 185 umol/L
(normal levels — up to 21 umol/L), direct bil-
irubin — 88 umol/L (normal levels — up to
5.1 umol/L), bile acids — 120 umol/L (normal
levels — up to 10 umol /L), AST — 49 U/L (nor-
mal levels — up to 34 U/L), ALT — 64 U/L
(normal levels — up to 49 U/L) with normal
values of GGT, albumin, ceruloplasmin, lactate
dehydrogenase (LDH), total cholesterol and iron
turnover.
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Figure 1. Transport proteins of bile acids, bilirubin and other substances, which together comprise the bile, and
diseases, associated with them. ABCB11 — ATP-binding cassette, sub-family B member 11; ATPS8B! — ATPase
Phospholipid, Transporting 8B1; ABCB4 — ATP-binding cassette, sub-family B member 4; TJP2 — tight junc-
tion protein 2; FXR — farnesoid X receptor; MYOSB — myosin V type protein. Diseases, associated with trans-
porters and other proteins, highlighted by dotted frames. PFIC — progressive familial intrahepatic cholestasis;
BRIC — benign recurrent intrahepatic cholestasis; ICP — intrahepatic cholestasis of pregnancy; LPAC — low
phospholipid associated cholestasis; DILI — drug induced liver injury; BA — bile acids; PS — phosphatidylserine;
PC — phosphatidylcholine

Pucynox 1. Benku-TpaHcroprepbl KeTYHBIX KUCIOT, OMINPYOHHA U APYTUX BENECTB, BXOSIIUX B COCTaB JKeJdH,
n cBsizannple ¢ HuMu 3a6oresanus. ABCB11 (ATP-binding cassette, sub-family B member 11), ATP8B1 (ATPase
Phospholipid Transporting 8B1), ABCB4 (ATP-binding cassette, sub-family B member 4) — GeJiku-rpancuoprepbl
SKeMUHbIX Kueaotr, gocdarnanncepuna n gocharnauaxonnna coorsercteenno; TJP2 (tight junction protein 2) —
GeJIoK, BXOAIIMN B COCTaB IUIOTHOrO KOHTakTa Mexay kiaerkamu; FXR (farnesoid X receptor) — sijepubiii perer-
TOP JKETYHBIX KHMCJOT, PEryJupPyIommil aktuBHOCTh reHoB; MYOS5B (myosin VB) — TpaHcnopTHbI 6eJIOK MUO3HH.
[TynxTupHOI paMKoil 0603Ha4eHbI 3a00JIeBaHNs, CBI3aHHbIE ¢ TpaHcTopTepamu u aApyrumu 6eakamu. PFIC — mpo-
rpeccupyiomuii ceMeitHblii BHyTpuIiedeHouHblil Xosecta3; BRIC — po6pokadecTBeHHDII PEIUIMBUPYIONIN BHYTPHU-
meveHouHbIi xostecta3; ICP — BHyTpumiedeHOUHBIN xoJsiectad GepeMennbix; LPAC — xoJjeqnTnas, acCOIUUPOBAH-
HoIii ¢ Hu3knMu gocdoanmmaamu; DILI — nexkapcTBeHHO-MHIYyIMPOBaHHOE TMopaxkeHne nedenn; JKK — skemdrbre
xucyaotel; @C — docharnanacepnn; OX — dochaTHINIXOJNH

Abdominal ultrasound demonstrated insignifi-
cant liver enlargement with increased parenchy-
mal echogenicity, normal diameter of portal and
splenic veins and no ascites. More than that no
esophageal varices were identified on upper endos-
copy, gastric and duodenal mucosa was unaltered,
Vater’s papilla looked normal, though a little du-
odenogastric bile reflux was noted.

Differential diagnosis of cholestatic syn-
drome should be guided not only by an increase
in alkaline phosphatase and GGT, but also by
other markers of jaundice — bilirubin fractions

predominance and levels of bile acids. In par-
ticular, patients with BRIC usually have pri-
marily direct hyperbilirubinemia with elevation
of bile acids, caused by alteration of bile acid
transporters. Interestingly, patients with PFIC
too have increased values of direct bilirubin and
bile acids, though in bile acid synthesis defects
levels of bile acids usually stays normal or di-
minishes [11]. Nonetheless, some patients with
BRIC have increased levels of indirect biliru-
bin, which prompts exclusion of other aetiologies.
Indirect hyperbilirubinemia may be caused by
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Table 1. Diagnostic criteria of benign recurrent intrahepatic cholestasis (all criteria should be fulfilled)

Tabauya 1. Kpurepun auar{osa JoGPOKAYECTBEHHOTO PEIMAMBUPYIOIIETO BHYTPUIIEYEHOUHOTO XOJIe-
crasa (tpebyercst coOMO/ICHIE BCEX KPUTEPUEB)

Diagnostic criteria of benign recurrent intrahepatic cholestasis
Kpurepuu anarHosa 106poKayeCcTBEHHOTO PELHAMBHPYIOIIETO BHYTPHIIEYEHOYHOTO X0JIECTAa3a

— at least two episodes of jaundice separated by a symptom-free interval lasting several months to years;

70

— severe pruritus secondary to cholestasis;

— jabopatopHas KapTHHA X0JIecTasa;
— BbBIPAKEHHDBIN KOXXHBIN 3Y/1;

— I[EHTPOJIOGYJISIPHBIN X0JIECTa3 10 THCTOJIOTHH;
— OTCYTCTBHE [IPYTUX IPUYNH, OODICHIIONIX XOJIECTa3.

— laboratory values consistent with intrahepatic cholestasis;

— liver histology demonstrating centrilobular cholestasis;

— normal intrahepatic and extrahepatic bile ducts confirmed by cholangiography;
— absence of factors known to be associated with cholestasis.

— He MeHee /IBYX SMN30/10B JKEJATYyXU C aCUMIITOMATUYHBIM TIEPUOJOM OT MECAIEB 0 TO/AQ;

— OTCYTCTBHE CTPYKTYPHOI TATOJOTMM BHYTPU- W BHEMEUYEHOUHBIX KETUYHBIX MPOTOKOB 110 MPXIIT;

increased production of bilirubin (in haemolysis
autoimmune or Coombs-negative, related to he-
moglobinopathies, fermentopathies, erythrocyte
membrane defects), impaired bilirubin uptake
(congestive heart failure, vascular malforma-
tions) and altered conjugation of bilirubin in
liver (Gilbert’s syndrome and Crigler — Najjar
syndrome type 1 and 2) [6]. In adult patients
primarily anaemia with increased reticulocyte
index of more than 2.5, increased LDH, de-
creased  haptoglobin, abnormal erythrocytes
(schistocytes, spherocytes) and hemosiderinuria
[12]. Our patient during exacerbation episodes
never had any signs of haemolysis, as in current
admission. Most probably, indirect hyperbiliru-
binemia might be explained by transient hepato-
cyte and transport protein dysfunction, associ-
ated with bilirubin metabolism. Apart from that,
high levels of bilirubin may destabilize erythro-
cyte membrane and cause haemolysis [13].

Consequently, considering anamnesis mor-
bi, patient’s complaints, results of physical
examination and additional methods of evalu-
ation, in accordance with the guidelines on diag-
nostics and treatment of cholestasis by Russian
Gastroenterological Association (RGA) in con-
junction with Russian Society for the Study of
the Liver Diseases (RSSLD) [4] and guidelines
on management of cholestatic liver diseases by
European Association for the Study of the Liver
(EASL) [14], our patient was diagnosed with
benign recurrent intrahepatic cholestasis type 2
(BRIC2).

Supportive therapy and UDCA 750 mg/day
were initiated on admission. However, despite
aforementioned therapy during first days of ad-
mission skin pruritus and jaundice substantial-
ly increased, which prompted management with
plasmapheresis. It took 6 sessions of plasma-
pheresis for almost complete resolution of symp-
toms and only after the 4th session a positive

dynamic in clinical (skin pruritus and jaundice)
and laboratory (bilirubin, bile acids) parameters
became obvious. It should be noted that during
admission maximal levels of total bilirubin was
634 umol /L, direct bilirubin — 354 umol /L, bile
acids — 510 umol/L, transient coagulation dis-
orders (INR — 1.57) which suggested severity of
BRIC2 exacerbation episode. Dynamics of major
clinical and laboratory parameters during hospi-
talization are depicted in Figure 2. After plasma-
pheresis cessation, UDCA, and supportive therapy
completion our patient was discharged in a satis-
factory condition.

Based on the results of the studies of our col-
leagues, therapy in BRIC should focus on pru-
ritus alleviation with UDCA, cholestyramine,
rifampicin and, if ineffective, nasobiliary drain-
age [15]. PFIC therapy is usually more aggres-
sive, where bypass operations and OLT might
be a necessity [16]. Considering our patient had
intensifying jaundice and pruritus with an ele-
vation of cholestatic biochemical activity we de-
cided to conduct a plasmapheresis, which, with
concurrent medical therapy, resulted in symp-
toms improvement. Further treatment is listed
below.

Discussion

Hereditary intrahepatic cholestasis comprises
a group of diseases characterized by mutation in
genes, associated with function of bilirubin and
bile acids transport proteins, that results in re-
current cholestatic bouts with hyperbilirubinemia
with primarily direct hyperbilirubinemia and el-
evation in bile acids [15]. This group includes
BRIC type 1 and 2, PFIC types 1—6 and other
rare diseases (cholestasis in Greenland Eskimo)
[17]. Hereditary intrahepatic cholestasis rarely en-
countered in general population, inherited via au-
tosomal-recessive pathway, and usually manifest
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in childhood [4]. Patients with BRIC almost al-
ways have benign clinical course with no perma-
nent liver damage, whereas patients with PFIC
will inevitably develop liver cirrhosis and require
bile duct bypass surgery or OLT [18]. Some pa-
tients with PFIC have extrahepatic manifesta-
tions, such as diarrhea, pancreatitis in PFIC type
1 and cholelithiasis in PFIC type 2 [19].

BRIC is a subtype of hereditary cholestatic dis-
eases and is characterized by recurrent episodes of
skin pruritus, jaundice, and direct hyperbilirubin-
emia with bile acid elevation without development
of liver fibrosis and cirrhosis. It should be noted
that GGT levels are usually within normal lim-
its. The disease usually manifests in newborns and
young children (as in our patient), which justifies
broad differential diagnosis with other cholestatic
diseases in children [20].

Although BRIC usually does not cause severe
fibrosis and cirrhosis, there are some case reports
of transformation of BRIC into more aggressive
phenotype, taking into account similar genetic ba-
sis. For example, in one study authors describe

BRIC transformation after 15—20 years from the
diagnosis [21]. The authors declared fibrosis and
cirrhosis development by histological analysis, de-
spite the fact that initially patients’ parenchyma
was normal. Several patients eventually required
surgery and/or OLT, meanwhile the rest of them
were treated medically. In another study the au-
thors describe the case of BRIC transformation
into more aggressive phenotype, typical for PFIC
[22]. Interestingly, in all these works, authors
stressed out that patients with phenotype trans-
formation from “benign” to “progressive” had
unique mutations in genes. Nonetheless, diagnos-
tic significance of these mutations is uncertain.

It is well known that fibrosis and cirrhosis
during progression from BRIC to PFIC may de-
velop due to prooxidant dose-dependant effect of
bilirubin in hepatocytes, that induces lipid peroxi-
dation cascade and hepatocyte apoptosis [23]. Bile
acids may too have toxic effects by triggering ne-
crosis and apoptosis of hepatocytes, stellate cells
conversion into myofibroblasts and activation of
the latter with growth factors, Toll-like receptors
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and fibrogenesis [24]. Therefore, BRIC and PFIC
may represent the spectrum of the same disease
but with different severity. It might be promis-
ing to identify criteria of phenotype progression
and risk factors, predicting transformation of the
phenotype into progressive one in patients with
BRIC.

Considering increase in severity and frequen-
cy of exacerbations (up to 2 bouts per year),
more protracted resolution of exacerbations
with transient coagulopathy (including current
admission), intensification of skin pruritus and
higher levels of bilirubin during exacerbations
(600 umol/L during current admission), ineffec-
tiveness of standard medical therapy and plas-
mapheresis necessity, we suspect transformation of
BRIC into more aggressive phenotype resembling
PFIC. Interestingly, since diagnosis of BRIC in
2005 till transformation of phenotype 15 years passed,
that complies with studies results [21].

Future medical tactic is provided below:

— regular screening: implementation of ab-
dominal ultrasound and alpha-fetoprotein anal-
ysis every 6 months for liver neoplasm screening,
taking into account patients with PFIC2 and
ABCBT11 mutations may have an increased hepa-
tocellular carcinoma risk;

— liver biopsy execution during remission pe-
riod for evaluation of fibrotic changes and fu-
ture prognosis.

In accordance with the clinical guidelines on
diagnostics and treatment of cholestasis of RGA
in collaboration with RSSLD, EASL guidelines
therapy with UDCA was initiated, with future
discussion on combined treatment with chole-
styramine + UDCA [4, 14], taking into account
published results of long-term remission on this
therapy [25, 26];

— continuous intake of UDCA (hydrophilic
bile acid) 15 mg/kg/day. It is suggested that
UDCA exerts positive effects via choleretic (by
post-transcription mechanics, increasing Syn-
thesis and inclusion in membrane transport pro-
teins), cytoprotective (by modifying bile mix-
ture, lowering hydrophobic bile acids and their
damage), antiapoptotic (by apoptosis suppres-
sion in mitochondria) and gut microbiota mod-
ification (by decreasing inflammatory markers)
actions [27, 28]. On top of it, there are some
positive published results of UDCA management
in hereditary cholestasis [29];

— long-term cholestyramine (ion exchange res-
in) treatment is planned in the future with max-
imal tolerated dose in pruritus exacerbations.
Cholestyramine, while binding most of bile acids,
prevents enterohepatic circulation of bile acids,
which in excessive amounts contribute to hepato-
cyte dysfunction, jaundice, and skin pruritus de-
terioration [30, 31]. More than that, some pub-
lished studies with positive outcomes advocate
for cholestyramine treatment [32].

Conclusion

We submitted an original case with representa-
tion of broad differential diagnosis of cholestatic
syndrome, description of transmission from “be-
nign” intrahepatic cholestasis phenotype to more
aggressive, “malignant” phenotype more reminis-
cent of progressive intrahepatic cholestasis and its
therapy. Our clinical case stresses the importance
of vast differential diagnosis of cholestatic syn-
drome, demonstrates the significance of regular
follow up and compliance with the guidelines on
diagnostics and treatment of cholestasis by RGA
in conjunction with RSSLD.
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