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Abstract: Sodium-taurocholate cotransporting polypeptide (NTCP) deficiency is a newly reported
hereditary bile acid metabolic disease. Here we describe the clinical characteristics of 12 cases of pediatric
NTCP deficiency, as well as review 60 previously reported cases in the literature in order to provide better
guidance for pediatricians. The clinical records, laboratory and imaging data were collected of 12 cases
who were treated at the pediatric infectious disease department of the West China Second University
Hospital of Sichuan University, China, from December 2018 to July 2020. PubMed and Wanfang
databases were searched and 11 studies including 60 pediatric NTCP deficiency patients from January
2015 to November 2020 were retrieved. In our center, there were 4 girls and 8 boys, with a median age at
admission of 9.9 months (range, 2.2 to 70 months). Six patients (50%) had prolonged neonatal jaundice.
All of the patients (12/12; 100%) had normal growth and development. The reason for the first visit was
prolonged neonatal jaundice (4/12, 33.3%), non-liver related diseases (6/12, 50%) and routine checkup
(2712, 16.7%). Hypercholanemia was documented in 12/12 (100%), elevated aspartate aminotransferase
(AST) in 6/12 (50%), and elevated alanine aminotransferase (ALT) in 1/12 (8.3%). All of the patients
(12/125 100%) had homozygous mutations of ¢.800C>T in SLC10ALl. Sixty patients (22 girls and 38 boys)
were included in the literature review; 36 (60%) had hyperbilirubinemia after 1 month. The reasons for
testing for hypercholanemia were identified in 47/60 cases, and included prolonged neonatal jaundice and
neonatal transient cholestasis in 26 (26/47, 55.3%); non-liver related diseases in 14 (14/47, 29.8%); routine
medical examination in 3 (3/14, 6.4%); volunteer recruitment in 1 (1/14, 7.1%); dark urine in 1 (1/47,
2.1%). Hypercholanemia was confirmed in 60/60 (100%); 31 (51.7%) had elevated AST, and 10 (16.7%)
had elevated ALT. Among 59 Chinese patients, 52 (88.1%) had homozygous mutations of ¢.800C>T in
SLCI10AlL. The most common symptom of pediatric NTCP deficiency is jaundice. NTCP deficiency can
also be detected during routine check-ups. The common biochemical features are hypercholanemia and
elevated AST. Screening for ¢.800C>T mutation in SLCI0A1 is useful for primary genetic screening in
Chinese infants with persistent hypercholanemia after infectious, structural, and immunological factors are
excluded.
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Introduction

Sodium-taurocholate cotransporting polypeptide (NTCP)
is encoded by the solute carrier family 10 member 1
(SLC10AI) gene with a total length of 23 kbp, localized in
chromosome 14q24.2, which contains 5 exons. The protein
product NTCP is composed of 349 amino acid residues,
with a molecular weight of 38 kDa (1). NTCP is localized
at the basolateral membrane of hepatocytes. It is a sodium-
dependent transporter that is involved in the transport of
bile acids from the blood to the hepatocytes in order to
maintain the uninterrupted enterohepatic circulation of bile
salts, and its deficiency leads to elevated levels of circulating
bile acids (hypercholanemia). The clinical and biochemical
influences of hypercholanemia are not fully understood. As
of November 2020, a total of 60 cases of pediatric NTCP
deficiency had been reported in 11 studies. The common
feature is hypercholanemia without obvious symptoms and
the mode of inheritance is autosomal recessive. However,
the clinical features need to be further defined, especially
in pediatric patients, in order to promote early recognition
and avoid unnecessary intervention and anxiety. Herein,
we reported 12 cases of pediatric NTCP deficiency to
determine the clinical features and review the previous
cases in the literature to identify additional common
characteristics. We present the following case in accordance
with the CARE reporting checklist (available at http://
dx.doi.org/10.21037/tp-20-360).

Case presentation
Methods

Patients

A retrospective, observational case series study involving
12 children with NTCP deficiency and SLCI10AI gene
mutation was conducted at the pediatric infectious disease
department of the West China Second University Hospital
of Sichuan University, China. The clinical research registry
number is ChiCTR2000040305. All procedures performed
in studies involving human participants were in accordance
with the ethical standards of the institutional and/or
national research committee(s) and with the Helsinki
Declaration (as revised in 2013). Written informed consent
was obtained from the patient’s legal guardian.

All the patients under the age of 18 years who were
hospitalized for persistent hypercholanemia and diagnosed
by gene sequencing with homozygous mutations of
SLC10AI from December 2018 to July 2020 were included.
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Patients with infectious, structural, and immunological
cholestasis were excluded. The clinical records, laboratory
data and imaging data were collected retrospectively
and analyzed. The follow-up duration ranged from 1 to

45.2 months.

Data collection and literature retrieval

Baseline patient characteristics including sex, date of
admission, age and weight at admission, gestational age,
birth weight, reason for visit, family history, and past
history and clinical presentation, including the presence
of jaundice, pruritus, and steatorrhea, color of stools, and
developmental milestones were examined. Additional
laboratory data included alanine aminotransferase (ALT),
aspartate aminotransferase (AST), y-glutamyl transpeptidase
(GGT), alkaline phosphatase (ALP), total bilirubin (TB),
direct bilirubin (DB), albumin (ALB), total bile acid (TBA),
25-hydroxy vitamin D (VD), and blood ammonia (NH;)
levels, results of viral panels [hepatitis A, B, C, and E,
human immunodeficiency virus (HIV), Epstein-Barr virus
(EBV), and cytomegalovirus], and autoimmune hepatitis
screen. Imaging data included fasted transabdominal
ultrasound and genetic data included next generation
sequencing (NGS) for inherited metabolic liver disorders,
including 573 related genes (Table S1; website: https://
pan.baidu.com/s/1-45A2hrGNnwYmGClynkHdg; code:
rmjf) and verification of mutations by Sanger sequencing.
The PubMed and Wanfang databases were searched
using (sodium taurocholate cotransporting polypeptide
or sodium-taurocholate cotransporting polypeptide or
Na+-taurocholate cotransporting polypeptide or NTCP)
and (child or children or pediatric or pediatrics). Clinical
features and laboratory data of previous NTCP deficiency
patients were collected from the relevant pediatric NTCP
deficiency studies.

Statistical analysis
Statistical analysis was performed with SPSS software,
version 23.0 (IBM Corp., New York, NY, USA).

Results

Patient characteristics

A total of 12 patients, 4 girls and 8 boys, sorted by
admission date as Patient 1 (P1) to Patient 12 (P12),
were included. All of them are Chinese. Serum TBA is
routinely measured in liver function tests in some hospitals
in China, and liver function tests are routinely performed
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for hospitalized patients and for pre-school children
before entering school. As our hospital is a tertiary
pediatric center, hypercholanemia was firstly detected
in the patients at their local hospitals. The median age
of the cohort at the time of admission to our center was
9.9 months (range, 2.2 to 70 months). Patients P1-5,
P7-P9, and P11-P12 were full term. The gestational
ages of patients P6 and P10 were 34 weeks plus 2 days
and 36 weeks plus 3 days. The birth weights ranged
from 2.10 to 4.20 kg (median: 3.15, IQR: 0.85). The
birth weights were from the third to the ninety seventh
percentile around the median for the same gestational
age and sex according to the 2015 percentile curves for
Chinese neonatal birth weight for gestational age. The
mothers of P1 and P10 had intrahepatic cholestasis
during pregnancy. No other relevant pregnancy history
was found for the other mothers. P4 was adopted by the
present adoptive parents, and the history of pregnancy
and delivery could not be obtained. P1, P3, P4, P5, P6,
and P10 had prolonged neonatal jaundice, defined as
lasting for more than 2 weeks in full term neonates and
more than 1 month in pre-term neonates. P4 underwent
pyloromyotomy and cholecystostomy for recurrent
vomiting and prolonged cholestasis. The median weight
at admission was 8.40 kg (range, 6.80 to 20.00 kg, IQR
5.00). The weights at admission ranged from the third to
the ninetieth percentiles around the median for the same
age and sex according to the 2009 percentile curves for
weight in Chinese children aged 0 to 3 and 2 to 18 years.
The evaluation of motor and physical development of
all the patients was normal. No symptom of pruritus or
steatorrhea was recorded. No obvious abnormalities were
mentioned in the physical examinations.

Clinical features

The reasons for the first visit to the local hospital was
jaundice (4/12, 33.3%), pneumonia (4/12, 33.3%), preterm
birth (1/12, 8.3%), acute suppurative tonsillitis (1/12,
8.3%), and routine medical examination for enrollment
to kindergarten (2/12, 16.7%). Laboratory abnormalities
at the local hospitals included hypercholanemia,
hyperbilirubinemia and abnormal transaminase levels,
especially AST. At the time of admission to our center, all
of the patients (12/12, 100%) presented with persistent
hypercholanemia, 6/12 presented elevated AST levels, with
only 1 showing a >2-fold increase from the upper limit
(normal range: 0 to 40 U/L), and 1/12 had elevated ALT,
to <2x the upper limit value (normal range, 0 to 49 U/L).
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Two patients had hyperbilirubinemia when admitted to
our center. Four patients (P1, P4, P11, P12) were tested
for serum 25-hydroxy vitamin D level; 1 of them showed
<20 ng/mL (normal range, 20 to 100 ng/mL). Blood NH;
levels were measured in 5 patients and were slightly above
normal (5.88 to 35.3 ymol/L) in 3. The GGT levels were
normal except in 2 patients (P4, P5) at early infancy (Table I).
The other items of the liver function test, including ALP,
ALB, globulin, triglycerides, and total cholesterol, were at
normal levels.

The follow-up duration ranged from 1 to 45.2 months
(median 13 months). The TBA levels fluctuated and were
elevated without regularity except in P6, who had a normal
TBA level at the last follow-up (Table S2; website: https://
pan.baidu.com/s/1nJClczxVqubn8RX9JxeDBw; code:
dgn3). Growth and development were always normal for all
of the patients and no other comorbidities were found.

Genetic data

Homozygous mutations of SLC1041(c.800C>T) were
detected in all the patients by next-generation sequencing
and confirmed by Sanger sequencing. Homozygous
mutations of SLC10A41(c.800C>T) were also documented
in the mother of P1 and the parents of P10, and the other
parents had heterozygous mutations. The father of P10
was asymptomatic, while the mothers of P1 and P10 both
had intrahepatic cholestasis during pregnancy. P1 and P6
also showed homozygous mutations of UGT1AI, while
P5 had compound heterozygous mutations of UGTI1AI,
P10 had heterozygous mutation of UGTIAI, and P3 had
heterozygous mutation of SLC25A413 (Table 1). The other
genes correlated with bile acid and bilirubin metabolism
were negative.

Literature review

Eleven studies including 60 pediatric patients with NTCP
deficiency from January 2015 to November 2020 were
retrieved from PubMed and Wanfang databases (2-12).
The first patient was Afghan, who was referred to the
hospital for developmental delay. The other 59 patients
were Chinese, and no growth or developmental delays were
reported except two patients reported by Yan ez a/. (12). The
female to male ratio was 22:38. Thirty-six patients (60%)
had hyperbilirubinemia after 1 month of age and 3 were
found to have citrin deficiency. Reasons for checking TBA
were documented in 47/60 patients and included prolonged
neonatal jaundice and neonatal transient cholestasis (26/47,
55.3%); non-liver related diseases (14/47, 29.8%); routine
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medical examination (3/14, 6.4%); volunteer recruitment
(1/14, 7.1%); and dark urine (1/47, 2.1%). Serum
biochemistry revealed hypercholanemia (60/60, 100%),
elevated AST (31/60, 51.7%) (normal range, 0 to 40 U/L),
and elevated ALT (10/60, 16.7%) (normal range, 0 to
49 U/L). However, only 10 patients had >2-fold elevations
of AST, and 6 patients had >2-fold elevations of ALT. The
25-hydroxy vitamin D levels were checked in 19 patients
and were <20 ng/mL (normal range, 20 to 100 ng/mL) in
6. The long-term follow-up revealed that the first Afghan
patient presented developmental delay but normal growth
of height and weight. The patient also presented mild liver
dysfunction, including mildly elevated ALT, AST, and TB.
The fat-soluble vitamins were at a normal or slightly lower
level. The TBA level declined with increasing age (13).

We reviewed and summarized the baseline information
and clinical characteristics of the patients in order to
identify common features of NTCP deficiency. The results
are shown in Tuble 2.

Discussion

NTCP deficiency is a novel condition that was first
described in 2015 (2). Here we report 12 cases of pediatric
NTCP deficiency from our center in order to provide
additional information about this condition. In this series,
the youngest age at diagnosis was 2.2 months, and the
oldest was 70 months. More boys than girls were affected,
and the reasons for the first visit were heterogeneous, with
the most common being jaundice. In the younger infants,
hypercholanemia was detected during diagnostic evaluation
for prolonged neonatal jaundice or other acute infectious
diseases and in the preschool children, hypercholanemia
was detected by routine medical examination. Besides
hypercholanemia, which was present in 12/12 patients
(100%), the most common biochemical feature was elevated
AST (50%), which was usually slight (<2x normal in 83.3%).
Only 2 patients, both between the ages of 2 and 4 months,
had hyperbilirubinemia, and no hyperbilirubinemia was
found among patients older than 4 months. Homozygous
mutations of SLC10A41(c.800C>T) were documented in all
patients, and in 5/12 these mutations were combined with
other gene mutations (including UGT1AI and SLC25A413)
that could influence the metabolism of bilirubin (14,15).
All of the patients in this series had normal growth and
development.

The general characteristics and the reason for the first
visit in our series were in agreement with those of the
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previous studies. Most of the previously reported patients
had normal growth and development besides the first
Afghan patient and two Chinese patients reported by Yan
et al. (2,12). However, the follow-up of the Afghan patient
suggested that the developmental delay might not be
directly related to the chronic hypercholanemia (16). The
cause of the developmental delay remains to be explored.
The most common biochemical features of the previous
cases included hyperbilirubinemia as well as elevated
AST, which differed from our series, probably because
11/12 patients in our group had hypercholanemia for
at least 3 months (and up to 2 years) before they were
referred to our hospital, and by the time they were admitted
to our center, bilirubin levels had decreased to normal.
This suggested that the hyperbilirubinemia was self-
limiting. Four of 6 patients (66.7%) at our center who
had prolonged neonatal jaundice displayed other gene
mutations that could influence bilirubin metabolism,
especially in early infancy. Thus, whether or not NTCP
deficiency can influence the metabolism of bilirubin needs
further study for clarification on the molecular level. The
elevation of AST is not matched to that of ALT, which
also needs to be investigated further. About 30.4% (7/23)
of the present and previous patients who underwent
25-hydroxy vitamin D testing had low (<20 ng/mL)
25-hydroxy vitamin D levels. However, postnatal vitamin
D supplementation is routinely recommended in Chinese
infants, and 25-hydroxy vitamin D levels may vary based on
different amounts of supplementation. Because the other
fat soluble vitamins were not measured, the effect of NT'CP
deficiency on the absorption of fat-soluble vitamins remains
to be discovered.

When NTCP deficiency mimics typical infantile
cholestasis, it may cause erroneous suspicion of biliary
atresia or other bile duct abnormality, prompting
invasive examinations, such as endoscopic retrograde
cholangiopancreatography and bile duct exploration,
before the correct diagnosis is made. In addition, before
the diagnosis is confirmed, some patients will take drugs
to protect the hepatocytes and promote bile excretion that
are not needed for NTCP deficiency. The parents may be
unduly distressed and the patients will frequently be taken
to multiple medical institutions. Thus, the early and correct
identification of pediatric NT'CP deficiency can prevent
excessive intervention and build a significant database for
follow-up, as the long term prognosis of pediatric NTCP
deficiency remains to be studied. As the incidence of NTCP
deficiency is thought to be 0.64% in Han Chinese and
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1.44% in Dai Chinese (10), the majority of the cases in
China have been missed. The jaundice is self-limiting and
there are usually no other symptoms, and we inferred that
another reason that it is not detected is that liver function
tests at most hospitals do not routinely include TBA levels.
Routine inclusion of TBA in the liver function test can
detect hypercholanemia and identify patients for further
screening and follow-up for NTCP deficiency.

To date, 71 cases of pediatric NTCP deficiency have
been reported in Chinese children, and 64 (90.1%) of
them harbored homozygous mutations of ¢.800C>T in
SLCI10AI, which could represent the hot spot mutation of
Chinese people. Screening for this mutation may therefore
be useful as the primary genetic test for children with
persistent hypercholanemia when infectious, structural, or
immunological factors are excluded. Such screening could
reduce the costs and be efficient.

In conclusion, the most common reason for visits of
pediatric NTCP patients is jaundice, which is self-limiting.
Pediatric NTCP deficiency might also be detected during
routine check-ups or school physical examination if TBA
is included with liver function tests. The hallmarks are
hypercholanemia and mildly elevated AST, and screening
for the ¢.800C>T mutation in SLC10A1 might be useful as
the primary genetic test for Chinese children with persistent
hypercholanemia after infectious, structural, immunological
factors are excluded. A diagnosis of suspected pediatric
NTCP deficiency can be made in children with self-limited
hyperbilirubinemia and elevated AST in a setting of normal
growth and development. Confirmation of the diagnosis
requires genetic analysis for homozygous or compound
heterozygous mutations of SLC10AI. Further study is
needed to interpret the mechanisms of hyperbilirubinemia,
elevated AST, and the absorption of fat soluble vitamins.
We hope to have prolonged follow up with our patients,
as the dynamic changes of childhood are important for
identifying the pathogenesis and the prognosis of pediatric
NTCP deficiency.
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Supplementary

Table S1 The genes related to inherited metabolic liver disorders

AARS2 AASS ABCA1 ABCB11 ABCB4 ABCC2 ABCD1 ABCD3
ABCG5 ABCG8 ABHD5 ACAD9 ACADM ACADS ACADVL ACAT1
ACOX1 ACOX2 ACVRL1 ADA ADA2 ADAMTSL2 ADK AGA
AGL AGPAT2 AGPS AGXT AHCY AIFM1 AIRE AKR1D1
AKT2 ALAD ALAS2 ALDH?2 ALDOA ALDOB ALG1 ALG11
ALG12 ALG13 ALG2 ALG3 ALG6 ALG8 ALG9 ALMS1
ALPL AMACR AMT ANGPTL3 ANK1 ANKS6 AP1S1 APCS
APOAT1 APOA5 APOE APOPT1 ARG1 ARSA ARSB ASAH1
ASL ASST ATP13A2 ATP5A1 ATP6AP1 ATP7B ATP8B1 ATPAF2
B2m B4GALT1 BAAT BCAP31 BCKDHA BCKDHB BCS1L BLVRA
BMP2 BMPER BOLA3 BRAF BSCL2 BTD C120rf65 C150RF41
Cc1QBP CALM1 CALM2 CALMS3 CARS2 CASP10 CAT CAVIN1
CBS CC2D2A CCDC115 CCND1 CD40LG CDAN1 CDKN1C CEP164
CEP19 CEP41 CEP83 CFAP53 CFC1 CFTR CIITA CLDN1
CLN3 CLN5 CLN6 CLN8 COA7 COG1 coG2 COG4
COoG5 COG6 coG7 COoG8 coQ2 COX10 COX14 COX15
COX20 COX6B1 COX8A cP CPOX CPS1 CPT1A CPT2
CSPP1 CTC1 CTLA4 CTNS CTSC CTSD CTSF CYBA
CYCt CYP27A1 CYP7B1 DBT DCDC2 DCLRE1C DDC DDOST
DGUOK DHCR7 DHDDS DHFR DKC1 DLD DNAJC5 DOLK
DPAGT1 DPM1 DPM2 DPM3 DPYS DYNC2H1 DYNC2LI1 EARS2
EIF2AK3 ELAC2 ENG ENO3 EPHX1 EPM2A ETFA ETFB
ETFDH EXTL3 F8 F9 FADD FAH FAM111A FAN1
FARS2 FAS FASLG FASTKD2 FBP1 FBXL4 FCGR2A FECH
FERMT3 FGA FGB FGG FH FIG4 FOXRED1 FTH1
FUCA1 FXN G6PC G6PC3 G6PD GAA GALC GALE
GALK1 GALNS GALT GANAB GATA6 GBA GBE1 GCH1
GCSH GDF1 GDF2 GFM1 GLA GLB1 GLDC GLIS2
GLIS3 GLUD1 GM2A GNE GNMT GNPAT GNPTAB GNPTG
GPD1 GRN GSN GSTZ1 GUCY2D GUSB GYG1 GYS1
GYS2 H19 HADH HADHA HADHB HAMP HBB HEXA
HEXB HFE HFE2 HGD HGSNAT HLA-DRB1 HMBS HMGCL
HNF1B HNF4A HPD HSD17B4 HSD3B7 HYAL1 IARS IDS
IDUA IER3IP1 IFT122 IFT140 IFT172 IFT43 IFT80 IFT81
IL21R IL2RA IL31RA IL7TR INVS ITCH ITK JAGT
KCNH1 KCNQ10T1  KCTD7 KHK KIAA0586 KRAS KRT18 KRT8
KYNU LAMP2 LARS LARS2 LBR LDHA LDHB LIPA
LIPF LIPI LIPT1 LMNA LPL LRPPRC LYRMA4 LYRM7
LYz LZTR1 MAN2B1 MANBA MARS MATI1A MCEE MCOLN1
MDH2 MEGF8 MFSD8 MGAT2 MGMET MKS1 MMAA MMAB
MMACHC MMADHC MMP21 MOGS MPDU1 MPI MPV17 MRPL3
MRPL44 MRPS16 MRPS22 MRPS7 MT1B MTFMT MTHFD1 MTO1
MTTP MUC5B MUt MVK MYO5B NAGA NAGLU NAGS
NARS2 NAT2 NBAS NCF1 NCF2 NDUFA10 NDUFA12 NDUFA4
NDUFA9 NDUFAF2 NDUFAF6 NDUFS3 NDUFS7 NDUFS8 NEK1 NEK8
NEU1 NFE2L2 NGLY1 NHLRC1 NHP2 NOP10 NOTCH2 NPC1
NPC2 NPHP1 NPHP3 NPHP4 NR1H4 NSMCE2 OCLN OFD1
OSMR oTC PAH PC PCCA PCCB PCK1 PDHA1
PET100 PEX1 PEX10 PEX11B PEX12 PEX13 PEX14 PEX16
PEX19 PEX2 PEX26 PEX3 PEX5 PEX6 PEX7 PFKM
PGAM2 PGK1 PGM1 PHKAT1 PHKA2 PHKB PHKG1 PHKG2
PHYH PIBF1 PIEZO1 PIGA PKD1 PKD2 PKHD1 PKLR
PMM2 PNPLA2 PNPT1 POLD1 POLG POLG2 POMC PPARG
PPT1 PRDX1 PRF1 PRKAG2 PRKCSH PRODH PSAP PSMB8
PTF1A PTPN11 PTPRC PTS PYGL PYGM RAF1 RAG1
RAG2 RBCK1 RFT1 RFX5 RFX6 RFXANK RFXAP RHAG
RIT1 RMND1 RNASEH2A RPGRIP1L RRM2B SAMHD1 SAR1B SC5D
SCN9A SCO1 SCP2 SCYL1 SDHA SDHAF1 SDHD SEC63
SERAC1 SERPINA1 SFTPAT SFTPA2 SFXN4 SGSH SH2D1A SHANKS
SKivaL SLC10A1 SLC10A2 SLC11A2 SLC17A5 SLC22A5 SLC25A13 SLC25A15
SLC25A20 SLC25A4 SLC27A5 SLC29A3 SLC2A2 SLC30A10 SLC35A1 SLC35A2
SLC35C1 SLC37A4 SLC39A8 SLC40A1 SLC52A3 SLC6A19 SLC7A7 SLCO1B1
SLCO1B3 SMPD1 SOS1 S0OS2 SP110 SPRTN SRD5A3 ST3GAL5
STN1 STT3A STT3B STX11 STXBP2 SUCLA2 SUCLG1 SUMF1
SURF1 SYNJ1 TACO1 TALDO1 TARS2 TAT TAZ TCIRG1
TCTEX1D2  TERC TERT TF TFAM TFR2 TGFB1 TJP2
TK2 TMEM107 TMEM165 TMEM199 TMEM216 TMEM®67 TPP1 TRAF3IP1
TRAPPC11  TREX1 TRIM37 TRMT10C TRMU TSFM TTC21B TTC37
TTPA TTR TUFM TWNK UBR1 UGT1A1 UNC13D UPB1
vQcc2 UQCRB UQCRC2 UQCRQ UROCT1 UROD UROS USP18
UTP4 VARS2 VHL VIL1 VIPAS39 VPS33B WDR19 WDR34
WDR35 WDRG60 XPNPEP3 YARS2 ZNF423

© Translational Pediatrics. All rights reserved.

http://dx.doi.org/10.21037/tp-20-360



Table S2 The biochemical results during follow-up

No. Time, yyyy. TBA, ALT, AST, GGT, TB, DB, BU, ALB, TG, TC, VD, NH3,
mm.dd umol/L u/L U/L U/L pmol/L  pmol/L  umol/L /L pmol/L  pmol/L  ng/mL pmol/L
P1 2018.08.25 170.0 34 47 37 38.5 12.8 25.7 44.9
2018.10.09 90.3 43 54 23 22.5 7.2 15.3 46.6
2018.11.19 108.0 43 62 18 134 4.6 8.8 51.8
2018.12.20 105.9 37 64 14 171 5.0 121 54.8
2018.12.26 104.2 30 43 12 11.9 4.4 7.5 45.3 0.79 4.15 36.8 13.0
2019.01.20 103.7 32 59 13 9.4 3.8 5.6 50.8
2019.03.26 96.7 32 52 15 13.1 4.2 8.9 52.1
2020.09.09 120.5 25 39 9 8.8 3.8 5.0 44.6
P2 2016.07.12 107.6 13 35 9 8.9 4.3 4.6 45.2
2016.08.29 128.7 9 29 9 16.5 7.9 8.6 45.4
2019.02.25 151.6 16 33 8 19.0 7.0 12.0 43.5
2019.03.07 - 10 24 9 9.3 3.8 5.5 41.8 0.7 2.7 24
2019.03.08 148.1
2019.05.23 256.4 8 26 9 11.8 43 7.5 42.9
2019.06.27 71.8 9 26 7 26.1 9.0 171 43.1
2019.08.02 159.3 6 23 11 171 6.8 10.3 44.2
2020.04.19 90.4 8 29 8 271 8.4 18.7 471
P3 2018.08.12 69.4 30 42 23 29.5 9.3 20.2 1.7
2018.12.12 158.7 29 51 11 10.5 4.5 6.0 48.8
2019.01.16 104.8 13 39 11 10.8 3.4 7.4 47.3
2019.02.22 21.2 19 45 8 121 4.4 7.7 47.8
2019.03.20 242 17 39 12 7.0 1.4 5.6 45.2
2019.04.19 49.4 16 43 10 8.3 2.6 5.7 48.8
2019.04.23 M7 13 4 9 5.5 2.3 3.2 47.6 48
2019.08.22 79.2 26 44 10 8.7 3.3 5.4 47.0
2021.01.09 29.7 11 37 12 10.1 25 7.6 54
P4 2019.04.25 180 75 112 249 79.6 21.6 33.6 <8.0 49
2019.05.03 212.9 37 68 316 39.1 31.0 8.1 34.4
2019.05.25 - 15 32 95 1.9 4.9 40.3 22,5 47
P5 2020.02.26 297.6 36 65 - 81.2 5.4 75.8 -
2020.03.04 162.4 29 36 - 41.4 2.4 39.0 42.2
2020.04.03 228.8 17 37 - 28.6 7.7 20.9 42.2
P6 2019.01.07 57.5 64 82 25 12.9 5.2 7.7 54.0
2019.02.27 42.2 28 41 18 8.3 3.1 5.2 47.3
2019.03.26 66.9 28 47 13 5.2 21 3.1 46.4
2019.04.28 35.3 15 39 16 3.5 1.6 1.9 42.5
2019.05.28 24.5 38 66 16 9.3 2.9 6.4 46.8
2019.06.27 29.7 23 39 12 10.7 3.4 7.3 43.3
2019.07.25 325 19 47 10 7.3 21 5.2 44.4
2021.01.09 6.1 20 46 13 7.1 0.01 7.09 45.5 27.26
pP7 2018.12.29 741 26 43 90 30.8 131 17.7 35.4
2019.03.01 123.1 35 49 24 12.7 4.8 7.9 49.1
2019.04.14 76.0 33 45 15 6.6 2.9 3.7 42.9
2019.06.04 31.2 64 65 17 7.9 2.6 5.3 47.3
2019.08.12 49.6 19 40 <6 7.6 2.8 4.8 41.9
P8 2019.09.24 93.3 10 26 <6 8.0 2.4 5.6 43.0
2020.09.29 47.9 12 31 9 13.6 25 1.1 43.9
P9 2019.07.07 82.6 39 53 26 1.1 3.3 7.8 40.1
2019.08.15 60.4 37 53 13 9.2 2.8 6.4 43.8
2019.09.19 85.8 42 60 11 7.1 2.6 4.5 46.5
2019.10.20 117.3 34 57 13 8.7 3.1 5.6 51.7
2020.08.28 - 19 45 7 9.5 2.7 6.8 49.0
P10 2019.12.27 43.1 21 37 16 11.5 5.3 6.2 44.5 0.77 2.73 36.5
2021.01.05 97.99 19.7 41.5 11.6 121 4.9 7.2 42.3 28.86
P11 2018.09.19 107.6 18 44 15 7.3 2.0 5.3 46.6
2020.03.18 86.3 10 29 8 4.4 1.3 3.1 35.4 1.16 3.66 27.3
P12 2020.04.10 26.5 31 45 9 11.2 3.0 8.2 43.8
2020.04.20 75.1 25 43 7 7.3 2.3 5.0 45.4
2020.05.22 51.2 22 44 10 8.1 2.8 5.3 45.8
2020.07.17 80.3 44 54 17 10.6 3.3 7.3 47.6
2020.07.21 71.9 23 42 12 6.0 1.7 4.3 46.7 33.7
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