A 1b-day-old infant with acute liver failure
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Past history: tex¥8inseaasss snsen GIPS szwing ANC fiilawn hypertension 140/90
Farnily history: Ufiaaleetu 9 luwasaua

Fhiysical exarmination:

GA A Thal fermnale newborn infant, Marked jaundice with generalized edema

BT 36.7 ol PR 160/min, BEF 85/%5, BW 3,480 q.

Mo Hepatomedgaly, but splenomedgaly with ascites

The picture as show below:

Easic investigations:

CBC  Hb 11.9 g/dl. WEBC 10,450 cellimm3, PMN 6925 L 22%6 Baso 126 M B2 B 224 Atvp L 124, PIt. 73,000 cellimma3

UaA pH 65, Pro.+1, Glu. Negative, Bil +3. WEC 3-5. RBC 0-1

BS:8b magidl, BUN 9.8, Cr 0.28 mag/dl

Electrolytes: Nal32 mmol/L, K 5.9 mmol/L, CI 104 rmmaol/l, HCO3 19 mmol/L

BUN 15 mg/dl, Cr 0.3 mg/dl

LFT:TB 22 4 mg2s. DB 15 mg%e, AST 189 UJL ALT 43 UL, ALP Q00 LJL TP 2.7 g2, Alb 1.9 g2, GGT 15 (11-50) UJL. FTT
=100 (control 2710, PT 453111 .91, INR 3.7

Flain abdomen:

The abdarninal film shows - ascites

Ultrasound abdomen : The liver is relatively slightly small size. It shows coarse echogenicity without focal lesion. The spleen
s enlarged 6.8 omin size. No focal lesion. Moderate amount of ascites. Gall bladder, bile ducts, portal vein are narmal.

Imp - Fossible liver cirrhiosis with porfal hyperfension.

Problem list:

Meonatal liver failure

Definitions:

A distinct clinical syndrome that is charactenzed by evidence of severe hepatic dystunction in children who are < 30 days of

age at the time of diagnosis.

Unlike its adult counterpart, encephalopathy is not necessarily a key feature of the syndrome.

Etiology of neonatal liver failure (33 cases)

N (%)

Infection 6 (18)

HEV 1and 2 5

HBY, HHVE, Enterovirus

Bacterial 1
Metabolic 5 (19)

Tyrosinamia 1 1

Urea cycle 1

Golactosemia
Meonatal hemechromatosis 16 (48)
Infiltrative storage HLH 4 (12)
Leukemia, tumors, Nieman-Pick C 0
Drug 1(3)
Hypocortiselism 1 (3)

Mcllean P. Davidson SM. Semin Neonafol 2003 8:383-401.

Further investigations |

CMY g M -neg

Blood armonia - 174 (19-82) mg4
Protein electrophoresis (g2a)

== Alphal - 1.7 (2-6)

==Alphaz -b b (6-13)

>» Beta b0 (5-15)

»> Gama 29.2 (10 -20)

Lrine succinylacetone - nedg
Alpha-fetoprotein - 13,287 ng/mi

How likely is neonatal hemochromatosis (NH) the etiology in this neonate ?
Neonatal hemochromatosis (NH) :
Defined as a rare disorder that is characterized by neonatal liver failure with an in utero onset and is associated with hepatic
and extrahepafic iron accumulation that spares the RE system.
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Diagnosis of NH
- Should be suspected in neonates who manifest liver disease antenatally or very shartly after birth.
- Hepatic and extrahepalic siderosis
>>>Tissue hiopsy with iron staining (liver, oral mucosa)
===MRI (T2 -weighted) {If tissue biopsy is impossible)
- Hyperferrtinemia, hypotransferrinemia, hypersaturation of transferrin
Evaluation of NH in this patients:
Ferritin 5,940 (7-140 ng/mL)
Transferrin 12 {23-43 mmol/L)
Serum iron 18 (9-27 mmoliL)
TIBC 18 (27-805 rmmol/L]
% transferrin saturation (SUTIBC) = 10024 (< 8024)
Liver biopsy - not done due 1o severe coagulopathy
and a large amount of ascites

MRI (T2 Weighted): Small size liver with moderate splenomegaly. Markedly reduced signal intensity of hepatic parenchyrna
and pancreatic parenchyma on T2 are evidence of parenchymal cell iron overload. The signal intensity of bone marrow and
spleen are normal.

Clinical course:

Supportive care for liver failure

Antibiotic [

Dray-11th - Diagnosis of NH

==Start Defercxamine 30 mofka/day
==MN-acetylcysteine IV, 100 mghkaglday

==4it E 25 [Ufkgiday

Day 35th - Severe pulmonary hemorhage and expired
Final diagnosis: Meonatal hemochromatosis

Etiopathogenesis of NH

Consequence of fetal liver injury

ABNORMAL IRON HANDLING
OF THE FETAL LIVER

7 )

Genetically inherited  Alloimmune gestational disease
The etiology remains unknown

Wiritingfon PF, Hepatology J008; 4365460,

NH. vs. Hereditary hemochromatosis:
In terms of clinical feature, NH has iron accumulation in the liver and exdrahepatic sites in a distribution similar to that seenin
hereditary HFE-associated hemochromatosis. However, NH has no genetic relafion with hereditary hemochromatosis,

Mutated genes in hereditary iron-overload disorders

Type Gene Protein Inheritance Age at onset (y)
1 HFE HFE AR 40-60
2A HJV Hemojuvelin AR 15-25
2B HAMP Hepcidin AR 15-25
3 TFR 2 TFR 2 AR 40-60
4 SLC 40A1 Ferroportin AD 30-50

Androw=s NC, of afl. N Eng J Med 2005 3153 1889-38.

Mechanisms of hereditary iron-overload disorders
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hemochromatosis

Brizsof P, of al Biood Reovieows 2008 22 1895270
==NH is the most frequently cause of liver failure in neonates.

==NH phenotype has been found in associated with Tyrosinemia, trichohepato-enteric syndrome, GARCILE syndrome,
parvoyirus B 19 infection, Congenital rubella, renal-hepatic-pancreatic cystic dysplasia of lvemark

==No precise cause can be identified in the vast majority of cases,

Clinical features of NH

=oevere fetal liver injury, presenting with 1ate second and third tTnimester fetal loss, IUGHE, Premature birth
=acUte liver fallure develops at early onset within hours of birth or rarely takes a subacute course and manifests days 1o weeks
after birth.

=Hypodglycemia, marked coagulopathy,

=Hypoalbuminernia, ascites, [aundice

=Frequently misdiagnosed as having severe sepsis

=zerdm aminotransferases are disproportionately low for the degree of hepalfic injury.

=wery high AFF

=There is a high recurrent rate (8022) within farmilies.

Pathology:

oHepafic siderosis and cirrhiosis is universally described.

0Bridging and pericellular fibrosis with focally nodular pattern.
oPseudoglandular formation

oMulinucleated giant cell fransformation

osiderasis may affect any of exdrahepatic organs including exocrine pancrease,
rryocardium, thyrold, oral mucous and salivary gland.

Diagnosis:

- Should be suspected in neonates who manifest liver disease antenafally or very shortly after birth.
- Hepatic and extrahepatic siderosis

==>=Ti55Ue hiopsy with iron staining (liver. oral mucosa)

===MR| (T2 -weighted) (If tissue biopsy is impossible)

- Hyperferrtinemia. hypotransferrinemia, hypersaturation of fransferrin

Treatment:

osupportive care of liver failure

oMedical treatment with a cocktall of anticxidants and iron chelator
—=Acetylcysieine, Vit B, Selenium, PGET

—z=Desferrioxamine

oLiver fransplantation

Outcomes of treatment

Rodrigues, ef al. Grabhom, et al
(Liver transpl 2005) (Pediatrics 20086)
N=19 N=16
Antioxidants/chelation [N;(")] 10 10
Survive 1{10) 4 (40)
DeadLT 9 (90) & (60)
Supportive care only [N;(%)] 9 6
Burvive 1{11) 1 {16.6)
DeadiLT B (89) 5(83.4)
Total LT [N;{(":)] 10 8
Survive 5 (50) 6 (73)

Overall death [N:(%)] 12 (63) 5(31.3)






