Interesting case (Galactosemia)
An 11-day-old male infant with jaundice
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Hct(%) MB (mg/dL) Treatment
01y 45 Y. 58 13.9 Double phototherapy
49 ¥u. 57 9.1 Single phototherapy
70 ¥U. 50 10.2

Investigations : W13A1 blood gr. O/Rh +, N130 blood gr. O/Rh+
Peripheral blood smear - no hemolytic blood picture
Reticulocyte count 0.8 %, G6PD - normal
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Hct(%) MB (mg/dL) Treatment
01y 5 o)l 50 24 Double phototherapy
91g 7 U 52 14.1

Investigations: CBC —Hb 14.6 g /dL, Hct 40.5 %, WBC 8,790 / cu mm (N 50, L 41 %);
platelets 200,000 /cu mm , normochromic normocytic RBC with few schitocytes
G6PD - normal, reticulocyte count 0.8 %
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Physical examination
GA : A Thai male neonate, drowsiness, jaundice

BW 2,300 g (weight loss 14.3 %), length 50 cm, HC 36 c¢cm.

Vital signs BT 36.8° C, HR 132/min, RR 40/min, BP 80/52 mmHg

HEENT : mild icteric sclerae, AF 2 x 2 cm & no bulging, PF — finger tip

Heart : normal S1& S2, no murmur

Lungs : clear, no adventitious sound

Abdomen : soft, no abdominal distension, bowel sound +, liver 2 cm below RCM,

liver span 6 cm, sharp edge, smooth surface, rubbery consistency, spleen- not palpable
Extremities : no edema
Neuro exam : Brudzinski’s sign — neg, equal movement of 4 extremities, DTR 2+ all, clonus-neg

Anus : normal Genitalia : normal male type, descended testes




Initial investigations

CBC : Hb 10.8 g/dl, Het 36.3 %, WBC 7,490 /cu mm ( N 25, L 65, M 6, atypical L 3, band 1%);
platelets 142,000 / cu mm

Urinalysis : Sp.gr 1.015, pH 6; protein, glucose, ketone, nitrite- all neg; WBC 0-1/HPF, RBC 0-1/HPF

Blood chemistries : BUN 9, Cr 0.43 mg/dL; Na 138, K 5.3, C1 108, CO, 15, anion gap 15 mmol/L

Liver function test : Alb 3.9g/dL, TB 22.6, DB 3.57 mg/dL; SGOT 82, SGPT 50, ALP 871 U/L

Coagulogram : PTT 91.6, PT 23.6 sec; INR 2.38

Problem list:
®  Neonatal cholestatic jaundice
®  Drowsiness
®  Poor weight gain
®  Metabolic acidosis
|

Coagulopathy

Differential diagnosis:

®  Neonatal sepsis
®  Inborn error of metabolism (galactosemia, tyrosinemia, organic acidemia)
]

Congenital infection

Further investigations:

LP : CSF —no cell, protein 104.3 mg/dL, sugar 43 mg/L1, gram stain- no organism, C/S-no growth

H/C : no growth

Blood glucose 65 mg/dL, DTX 220 mg/dL

U/S brain : no demonstrable abnormality of brain

U/S abdomen : slightly diffuse hyperechogenicity of liver parenchyma, several hyperechogenic lesions of
gallbladder, mainly of gallbladder neck, possibly gallstones or sludge.

Urine reducing substance : positive 4+

Urine galactitol : high




Mutation Analysis Exon 8
c. 775 C>T
p- R259W

Compound heterozygous

Mutation Analysis Exon 10
c.1018 G>A
p.E340K

é’ﬂammﬁlﬁmmiﬂﬁ'w sepsis Ao drowsiness, poor feeding, jaundice, normal gap metabolic acidosis
391491 septic work-up Fanailn@narua iAo WL WA DTX 1azblood glucose HANANAUNIN LAZ
2178113 A0411nTT5AT1UNGH inborn error of metabolism 141A galactosemia FufuTsanfinnuialnd
maugnas i lfazdu galactose Tuidoags F1i1Wans29910 Accu-check ghucose meter (DTX) g4
171 blood glucose 18 (false positive) F91ANmMIdIns0 screening test 4150 galactosemia W1 urine

reducing substance — positive 4+




confirmatory test W1 urine galactitol — high (@s5uluae ixlﬂﬂﬁﬂﬁﬁﬂ@jxﬁ/ﬂ red blood cell
GALT activity ua lutlszmalnede l3iiin1sn319) taza gene mutation analysis WU exon 8 — ¢. 775 C>T
p- R259W compound heterozygous 481 mutation analysis exon 10 c.1018 G>A p.E340K
compound heterozygous Gﬁqgﬂuﬁwglwﬁqﬁwuﬂﬁiuii f galactosemia
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Management

B Treatment of acute metabolic disturbance

®  On lactose (galactose)-free formula for 5 days — urine reducing substance — trace

®  Soy formula = urine reducing substance — negative

®  Eye examination : no cataract

Clinical course
S o & ayax
Wminyua laudy DTX 70-80 mg/dL

Liver function tests : TP 4.9, alb 2.9 g/dL.; TB 1.92, DB 1.22 mg/dL, SGOT 57, SGPT 59, ALP 252 U/L




GALACTOSEMIA

Inborn errors of galactose metabolism due to defective in one of the following enzymes :

®  galactose-1-phosphate uridyl transferase
®  galactokinase
®  uridine diphosphate galactose-4-epimerase
Pathogenesis:
* GALT catalyzes the reaction that converts galactose 1-phosphate to UDP galactose
* Acute metabolic syndrome due to sequestration of inorganic phosphate as galactose 1-phosphate

- deficiency in cellular energy
* galactose 1-phosphate inhibits enzymes that involve in glucose metabolism and the accumulation of
which results in injury to kidney, liver and brain
i acute disturbance leads to liver disease, hemolysis, lactic acidosis, renal tubular acidosis, proteinuria

and aminoaciduria

Metabolism of galactose to uridyl diphosphogalactose

1

galactose —— galactose 1-phosphat glucose 1-phosphate

+ 5 +

glucose 1-phosphate UDP glucose /¢——» UDP galactose

UTP A Pyrophosphate

1 Galactokinase

2 Galactose 1-phosphate uridyl transferase
3 UDP galactose 4-epimerase

4 UDP glucose pyrophosphorylase

UDP glucose = uridyl diphosphoglucose, UTP = uridyl triphosphate




Galactose-1-phosphate uridyl transferase deficiency galactosemia:
®  The incidence is 1/60,000
®  The GALT gene is located at chromosome 9p13
" Autosomal recessive disorder
®  Fetus is affected by transplacental galactose derived from maternal diet or by endogenous production
of galactose
® 2 forms : classic galactosemia (complete deficiency) & partial transferase deficiency
B (Classic galactosemia : infants present acutely within days of birth with clinical sepsis-like, jaundice,

acidosis and hepatomegaly

Clinical manifestations:
®  Newborn or young infants with any of the following features :

- jaundice, hepatomegaly, vomiting

- hypoglycemia, seizures, lethargy, irritability, feeding difficulties, poor weight gain or failure to
regain birth weight

- aminoaciduria, nuclear cataracts, vitreous hemorrhage, hepatic failure, liver cirrhosis, ascites,
splenomegaly

- mental retardation

®  Clue : clinical presentation with metabolic collapse and/or E. coli sepsis

Diagnosis :
®  Screening test . positive urine reducing substances after a lactose or galactose containing feed
®  Confirmatory test : red blood cell galactose 1-phosphate level
galactose red blood cell GALT activity (before blood transfusion)

GALT gene mutation




Treatment:

®  Early diagnosis and treatment lead to improved prognosis
®  Dietary galactose restriction (breast milk, regular milk formula)
(]

Using of casein hydrolysates and soybean-based formula lead to
- a fall in red cell galactose and urinary excretion of metabolites such as galactitol and
galactinate within a few days
- reversal of growth failure, renal and hepatic dysfunction
- prevention of cataract formation
Long term complications : ovarian failure with primary or secondary amenorrhea, decreased bone mineral
densities, developmental delay, learning disability, speech disorder —> cannot be changed by elimination of

dietary galactose

Genetic counseling

B Autosomal recessive, 25% chance
B Several enzymatic variants of galactosemia
- The Duarte variant : most common variant, a single amino acid substitution (N314D)
--- asymptomatic, can tolerate an unrestricted diet
- 62% of alleles : S135L mutation --- an African-Americans so-called “Negro” variant
--- milder disease course
- 70% of alleles : Q188R & K285N missense mutation --- in white --- associated with
severe disease
n

Prenatal diagnosis is possible : direct enzyme analysis of amniocytes or chorionic villi, DNA based
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