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Overview on Inborn Error of Metabolism involving Hepatic System

Han-Wook Yoo, M.D., Ph.D

Medical Genetics Center, Department of Pediatrics, Asan Medical Center,
University of Ulsan College of Medicine, Seoul, Korea

Inborn error of metabolism usually presents with a constellation of clinical pictures involving multi-
organ systems, Because of its rarity and clinical diversity, it is difficult to make diagnosis accurately
and efficiently, Many inborn error of metabolism shows predominantly hepatic symptoms and signs,
The onset of symptoms is also varying depending the disease, The onset might be even prenatal,
either neonatal or infantile, and late childhood, The major manifestation patterns are jaundice or
cholestasis, hepatomegaly with or without splenomegaly, hypoglycemia and acute or chronic he-
patocellular dysfunction, Based on pronounced hepatic symptoms and onset of symptoms, diffe-
rential diagnosis can be more easily made with subsequent further laboratory investigation, In this
review paper, major inborn error of metabolism with hepatic symptoms are described from the
perspective of mode of clinical presentations,

Kew words: Inborn error of metabolism, Hepatic system, Jaundice, Hepatomegaly, Hepatocellular

dysfunction, Onset of symptoms
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al—Antitrypsin deficiency
Niemann Pick type C
Galactosaemia
Bile acid synthesis disorders
Peroxisomal disorders
(including Zellweger)
Mevalonic aciduria
Tyrosinaemia type 1
Crigler—Najjar
Rotor, Dubin—Johnson
Progress, familial intrahepatic
cholestasis (including Byler)
Alagille syndrome

| al—antitrypsin

Hypotonia, hepatosplenomegaly

Onset after milk feeds; renal disease

Cholestatic jaundice, malabsorption

Severe hypotonia, areactivity, seizures, cataract, dysmorphic
and skeletal abnormalities

Hepatosplenomegaly, lymphadenopathy, anaemia

Severe coagulopathy, renal disease, T AFP

Severe neonatal jaundice, kernicterus

Jaundice, normal liver function tests

Cholestasis of hepatocellular origin; GGT may be normal

Typical facies, other morphological anomalies
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Hereditary fructose intolerance

Bile acid synthesis disorders
Citrin deficiency

Mitochondrial hepatopathy
Progress, familial intrahepatic
cholestasis (including Byler)
Alagille syndrome

Symptoms after fructose intake; Hypoglycaemia, renal
disease, failure to thrive, 1 urate
Cholestasis may be anicteric; malabsorption
Cholestasis, liver dysfunction, galactosemia, citrullinemia,
usually subsided by the age of 6—12 months
Myopathy, multi—system disease,
Pruritus, hepato(spleno)megaly, progressive cirrhosis;

T transaminases, AP, GGT may be normal!
Typical facies, eye anomalies, cardiac defect, vertebral
anomalies; dominant inheritance
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Lysosomal storage disease

Tangier disease

Hepatic cirrhosis
— al—Antitrypsin deficiency
— Glycogen storage dis. IV
— Tyrosinaemia type I

Other symptoms and signs of generalized storage
Polyneuropathy, orange tonsils, corneal clouding
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E o] HHA| WA AddTg Estolof shr o dnbaow Ak AAA Agka sate AT
SA] ] o] FojEofof gt} AdEe] 2 (15 2ol T A Golde] 714 vt
HATEE 524 Al A s frAlshe A4S o sl o] xweke] $9lo7 HA WAl Yok
b A & 5 Q= A7 €% ¥ng 2= 7 oA 4—6 mg/kg/min, & Jol} AotolA 3-5 mg/
e Atk 714 (glycogen®] well 9} A1) kg/min). 29 el vEET fglEdo] 9= 2 A
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1AIZE o]y Hyperinsulinism

Low plasma FFA levels with normal FFa/3—HOB
ratio; high insulin/3—HOB ratio; high insulin/
glucose ratio.

GSD type I: other defects in High plasma FFA levels with increased FFA/3—

1-6A17F gluconeogenesis HOB ratio; lactic acidosis.
8—24 A 7+ Fatty acid oxidation defects; High plasma FFA levels with very high FFA/3—
systemic carnitine deficiency HOB ratio; organic aciduria; low plasma carnitine
levels

Abbreviations: FFA, free fatty acid; 3—HOB, 3—hydroxybutyrate; GSD, glycogen storage disease.
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Glycogen storage disease I

Glycogen storage disease III

Fanconi—Bickel disease

Disorders of gluconeogenesis

Glycosylation disorders
(CDG, e.g. type Ib)

Hepatocellular dysfunction, large kidneys, T 1 1 triglycerides, 1
urate, T lactate

Short stature, skeletal myopathy

Tubulopathy, glucose/galactose intolerance

T Lactate

Hepatmegaly, hepatocellular dysfunction, protein losing enteropathy,
multi—system disease
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Fosta A Js AASHE FoFo] AsAAG 212 729 endoplasmic reticulumell PAS 9}4d0]
Aol =HAA Ak A% A= AF 25 ool ™ distase A1&4¢1 inclusion®] Jth= Zolch &4
W, AR, O S8 S el % HE o] FEAQ A719F Ao a—de] dAg A
SO A3l APt A g vl ghdste] £ = 5 7 33 Fxe @9 isoelectric focus-
AA o] e AREAAA 2o)F Algstd 1% sing®|t} agarose gel A7]%9%F°l 28] 4 a—anti-
2 AA3}A) a—antitrypsin A0S BAglolE =8 trypsin®] PI typing®ll W3t PI type ZZ phenotype
o} Welo] A= Fadt Aot} Tz AT < #¢la= Aolth Hepatorenal tyrosinemia %o}
T 7 el 7P |A e AL 3 e T = AT 7 F el Sl yERtA 34 e R
W d8F, SR taa, s, el Solvt Apgel o]=A] frk oRke] e RRl FFo] gla
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Table 6. 7+ Z40] Futd 474 dAASBAY ALY

Tests of cholestasis Investigation of inborn errors of metabolism
Bilirubin, conjugated and unconjugated Copper and ceruloplasmin
Alkaline phosphatase (ALP) al—Fetoprotein (AFP)
Y—Glutamyltranspeptidase (GGT) al—Antitrypsin(PI phenotyping)
Bile acids Plasma amino acids

Tests of active liver cell damage Urinary organic acids
Aspartate aminotransferase (AST) Red cell GALT activity
Alanine aminotransferase (ALT) Various lysosomal enzyme assays

Tests of synthetic functions Urine succinylacetone
Albumin
PT and PTT

coagulation factors VII, V
Ammonium

Table 7. AotA7]e] )% ¥AE Bolt: FANYAIAR?

7(5_];1.1:04 Ol AFOEA}

o O O O

Mitochondrial hepatopathy, Muscular hypotonia, multi—system disease, encephalopathy, T lactate

often mtDNA depletion

Neonatal haemochromatosis Hepatocellular necrosis, cirrhosis; T 1 ferritin, T T AFP; transaminases
may be low

Galactosaemia Onset after milk feeds; jaundice, renal disease

Fatty acid oxidation (Cardio)myopathy, hypoglycaemia, T lactate

disorders (LCHAD def.)

Urea cycle disorders T 1 Ammonia

Citrin deficiency T Ammonia, PT, AST/ALT, Bil(T), galatose, citrulline: usually resolved
in 6—12 months of age

Niemann Pick type C Jaundice, hypotonia, hepatosplenomegaly

Glycosylation disorders Hepatomegaly, hepatocellular dysfunction, protein losing enteropathy,

(CDG, e.g, type b) multi—system disease

Rarely—al—Antitrypsin deficiency, bile acid synthesis disorders
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Mitochondrial hepatopathy,
Pearson syndrome
Glycosylation disorders

(CDG, e.g, type Ib)
Tyrosinaemia type 1
Galactosaemia

Fatty acid oxidation disorders
including carnitine transporter
deficiency

Myopathy, multi—system disease,

T lactate

Hepatomegaly, hepatocellular dysfunction, protein losing
enteropathy, multi—system disease

Jaundice, severe coagulopathy, renal disease, cirrhosis; 1 AFP
Jaundice, failure to thrive, renal disease, cataract; later: cirrhosis
(Cardio) myopathy, hypoglycaemia

Table 9. &o}7]o] T Y E: A5 E Fikske

AR YA E?

Eia

R

Wilson disease
Haemochromatosis

Neurological and renal disease, corneal ring
Hepatomegaly, cardiomyopathy, diabetes mellitus, diabetes

insipidus, hypogonadism

al —Antitrypsin deficiency
Tyrosinaemia type I
Hereditary fructose intolerance

Transaldolase deficiency
Cystic fibrosis
Coelic disease

Failure to thrive; | al—antitrypsin
Coagluopathy, renal disease,
Symptoms after fructose intake; Hypoglycaemia, renal disease,
failure to thrive,

T AFP

T urate

Hepatosplenomegaly, cirrhosis (single patient)
Failure to thrive, recurrent airway infections
Failure to thrive, diarrhoea, small stature
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