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OutlineOutline

F ti f bil id• Function of bile acids
• Enterohepatic circulation and metabolism of bile 
acidsacids

• Clinical and Pathological manifestations of 
amidation defectsamidation defects

• Treatment



Role of Bile AcidsRole of Bile Acids
• Major metabolic pathway for elimination ofMajor metabolic pathway for elimination of 
cholesterol

• Promote formation/ secretion of bile
• Fat and fat soluble vitamin absorption
• Cathartic action‐induce water and electrolyte 
secretionsecretion

• Bacteriostatic properties
• Role in signaling pathways• Role in signaling pathways



EHC and BA Metabolism 101



Physico-chemical 
characteristics of cholic acid 

and conjugates







Clinical Sequelae of BASD: q
SED vs PD

Sterol-Ring Modifications

HSD3B7 (3β-HSD)

AKR1D1 (5β-reductase)

(CYP7B1) Oxysterol 7α-hydroxylase 

Side Chain Modifications

Rapid onset of liver 
failure, high mortality1

Single-
enzyme 

Side-Chain Modifications

(CYP27A1) Sterol-27 hydroxylase (CTX)
(AMARC)  2-methylacyl-CoA racemase 

(BAAT) Bile acid CoA: amino acid N-acyl-

Multiorgan disease 
of varying severity, 
complicated clinical 

defects2

transferase, (SLC27A5) Bile acid CoA ligase

Secondary BASD (PEX)

Peroxisomal biogenesis defects (Zellweger)

presentation with 
high mortality rate2,3

Peroxisomal 
spectrum 

disorders4

Clinical phenotype is highly variable ― high index of suspicion 
based on physical examination and laboratory evaluation





Conjugation Defectsj g
• Two recognized defects

• Bile Acid; amino acid N acyltransferase (BAAT)
• Recent report of 10 patients with bile acid: amino acid ‐N 
acyltransferase deficiency (Setchell, Heubi et al Gastroent
2013; 2013; 144:945‐955)

• Bile acid acyl‐CoA ligase  (BACL) 
• 27 week gestation Pakastani infant (Chong CPK et al, J Inherited 
Metab Dis 2012; 35:521‐530)

• Diagnosis
• Urine FAB‐MS: absent amidated bile acids
• Cholestasis gene sequencing



BAAT Defect CharacteristicsBAAT Defect Characteristics



Patient CharacteristicsPatient Characteristics



BAAT Defects: Bile and Urine 
BABA



BAAT Defects: Histopathology

Pt 2Pt 2, 
5 weeks

Pt 5
Pt 5, 
10 weeks

Pt 5, 
6 mos



Pt 5,
10 weeks

Pt 2,
10 weeks 4.5 years 

Pts 2 3 5

Pts 2,3,5
Anti‐BACL Pts 2, 3, 5 

Anti‐BAAT 
stain

Stain



BAAT Defects-Genetics
Family Patient No. Nucleotide Δ Nature of 

mutation
Homozygous

1 1 ‐ ‐‐ ‐‐

2 2 c.1156G→A Missense Yes

3 c 1156G→A Missense Yes3 c.1156G→A Missense Yes

3 4 c.206A→T Missense Yes

4 5 c. 58C→T Premature 
stop

Yes
stop

6 c. 58C→T Premature 
stop

Yes

7 58C→T P t Y7 c. 58C→T Premature 
stop

Yes

5 8 c250C→A Missense Yes

6 9 i6 9 No mutation ‐‐ ‐‐

7 10 ‐ ‐‐ ‐‐









Effect of Glycocholic Acid Therapy on 
Vit i E Ab tiVitamin E Absorption



Conjugation 
Defects:Anthropometricsp

Age(mos) Weight %ile Height %ile
Patient 1
Baseline

11 3 75
Baseline

Patient 1
Follow up

72 75 50

Patient 2
Baseline

33 50* 10

Patient 2 78 25 25
Follow up 

Patient 3
Baseline

9 10 10

Patient 3
Follow up

40 90 97

*5 cans Peptamen Jr/Day





BAAT Defects: Longitudinal g
Treatment

• Treated with Glycocholic acid for 40+ patient years
• 3 independently identified patients (OH, WA, OR)
• 2 siblings of affected infant with FHF (CA)
• Age 11 months to 15yrs
Ph t Mi i l li di ± th f il f t l bl• Phenotype: Minimal liver disease, ± growth failure, fat soluble 
vitamin deficiency → coagulopathy with bruising/bleeding with 
immunization

• Add duration of treatment and growth outcomes



Bile Acid CoA Ligase g
Deficiency (BACL)

Li it d i• Limited experience
• Pakistani born at 27 weeks, parents first cousins
• On TPN x 35 days:↑ conjugated bili, AST,ALT, nl GGTOn TPN x 35 days: ↑ conjugated bili, AST,ALT, nl GGT
• Serum ↓vitamin A and E 
• Evaluated at 13 weeks and tx with UDCA and FSV
• Resolution of biochemical abnormalities
• At age 8 months, normal biochemistries

Chong CPK et al. J Inherit Metab Dis 2012; 35:521‐530



Serum MS analysisy



Plasma BA characteristicsPlasma BA characteristics



Genetic Analysisy



Histopathology



BACL Immunostaining

lndex

Immunostain forImmunostain for 
BASL in affected 
and control

Control



BACL outcomesBACL outcomes

Li it d d t• Limited data
• Cholestasis resolved without intervention
• Well at age 5 years with need for fat soluble vitamin 
supplementation with normalization

• Normal growth Wt and Ht 25 50%ile• Normal growth Wt and Ht 25‐50%ile
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