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Neonatal physiological jaundice: A common and mostly benign symptom. 

It typically resolves 2 weeks after birth.

Neonatal cholestasis (NC): Indicated by a conjugated hyperbilirubinemia.

Never benign and indicates the presence of  a severe underlying condition.
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Definition of  Neonatal cholestasis 



NC is a rare condition with an estimated incidence rate of 1:2500 to 1:5000 worldwide.

The etiological spectrum of NC is diverse and 25% to 50% are now known to be

associated with mutations in specific genes.

In Iran, the incidence of NC is estimated to be around 1 in 2500 live births. Studies

conducted in Iran have reported different causes of infant cholestasis, with biliary

atresia, idiopathic neonatal hepatitis, and bile duct abnormalities being among the most

common.
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Incidence of  Neonatal Cholestasis 



Prognosis for neonatal cholestasis depends on its underlying cause. 

Timely diagnosis and intervention are crucial for improving outcomes.
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Etiology of  Neonatal Cholestasis



Extrahepatic (Surgical) causes of  cholestasis

• Extra hepatic Biliary atresia

• Idiopathic Neonatal Hepatitis (INH)

• Choledocal cyst

• Cholelithiasis

Intrahepatic (Medical or non-surgical) causes of  cholestasis

• Hepatocytes damage (Viral, Metabolic, Idiopathic)

• Defects of  the biliary canalicular transport

• Bile acid synthesis and conjugation disorders

• Biliary development defects

• Lysosomal storage disease

• Mitochondrial disorders
…
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Etiology of  Neonatal Cholestasis
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There are numerous causes, which are identified by 

✓Laboratory testing

✓Hepatobiliary scan

✓Liver biopsy

✓Surgery

Neonatal cholestasis (NC) is a diagnostic dilemma frequently countered in a neonatal care 

unit, due to its diverse etiology.
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Infants by neonatal cholestasis have these signs:  

✓ Jaundiced

✓ Dark urine (containing conjugated bilirubin)

✓ Acholic stools

✓ Hepatomegaly

The clinical symptoms of patients with different types of neonatal cholestasis do not differ much and
cannot be the basis for differentiating different types of cholestasis.

Therefore, the difference between the types of disease should be directed to paraclinical studies.

Treatment depends on cause.
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Clinical symptoms of  Neonatal Cholestasis
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A defect of  the intrahepatic production or the transmembrane transport of  bile, or a 

mechanical obstruction preventing bile flow leads to an accumulation of  bile 

components in the liver, in the blood and extrahepatic tissues.
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Bile is formed in the liver and is a

blend of bile acids, bilirubin, and

fats.

It is secreted into canaliculus; from

that point, it flows into bile ducts

and is at last discharged into the

intestine after transient stockpiling

inside the gallbladder.
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Bile acids



In the liver, primary bile acids are formed by catabolism of  cholesterol.

Bile acids are conjugated to glycine and taurine to form the hydrophilic bile salts.

In the human gut, a small proportion (~5%) of  the bile salt pool undergoes microbiota-

mediated deconjugation of  glycine and taurine to reform the hydrophobic, cytotoxic, 

and potentially antimicrobial primary bile acids CDCA and CA, and these compounds 

may be metabolized further to the secondary bile acids, and by microbiota in the large 

bowel. 
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Bile acids

Cholic acid (CA)            +           Chenodeoxycholic acid (CDCA)

Deoxycholic acid (DCA)        +          Lithocholic acid (LCA)
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Bile acids
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DeoxyCholic Acid
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Bile acids



Bile acids play a crucial role in diagnosing neonatal cholestasis.

Bile acids serve as biomarkers for cholestasis, aiding in its diagnosis and assessment.

In cholestasis, the primary failure is of  bilirubin excretion, resulting in excess conjugated 
bilirubin in the bloodstream and decreased bile salts in the gastrointestinal (GI) tract. As a 
result of  inadequate bile in the GI tract, there is malabsorption.

Ursodeoxycholic acid (UDCA) is prescribed to promote bile flow and alleviate cholestasis-
induced pruritus in neonates.

Development of  scoring systems based on bile acid profiles enhances diagnostic accuracy, 
particularly in estimating the risk of  specific complications like biliary atresia in infants with 
cholestasis
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Bile acids in neonatal cholestasis



Inherited disorders of bile acid synthesis cause ~2% of persistent cholestasis in

infants.

In contrast to other causes of  NC, the serum bile acid levels are normal.

Cholestasis is thought to result from an imbalance and inadequate production of  

primary bile acids. This results in an accumulation of  aberrant hepatotoxic bile acids and 

intermediary metabolites leading to an impaired bile flow

21

Bile acids in Neonatal cholestasis



Bile acids/salts : Hydrophobic and ionizable

Liquid chromatography–tandem mass spectrometry (LC–MS/MS) techniques are 

considered the gold standard for analysis of  BA profile
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Bile acids measurement



Various methods may be used to measure blood levels of bile salts.

They can be measured separately using sophisticated analytical methods such as:

- High-performance liquid chromatography (HPLC)

- Gas chromatography coupled with mass spectrometry (GC-MS)

- Ultra performance liquid chromatography–mass spectrometry (UPLC-MS)/MS

- Enzymatic Spectrophotometric Methods (ELISA KIT)

- Tandem GC-MS
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Bile acids measurement



Total bile acids can easily be quantified with conventional enzymatic

spectrophotometric methods, based on the use of dehydrogenases acting on

hydroxyl groups in BA structures, and thus allowing quantification of total BA,

using the 3-alphahydroxysteroid dehydrogenase (3α-HSD) enzyme to convert bile

acids to 3-ketosteroids and NADH.
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Bile acids measurement



Monitor the rate of formation of Thio-NADH at 405 nm

Measure the formation of formazan at 540 nm after addition of nitrotetrazolium blue

and Diaphorase
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Bile acids measurement



آزمایشگاه مرجع معاونت بهداشت 

آزمایشگاه خصوصی در تهران 

هزینه✓

زمان ✓

تعداد نمونه ✓
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Bile acids measurement in IRAN



سانتر جهت اندازه گیری پنل اسیدهای صفراوی   / شبکه/ راه اندازی آزمایشگاه✓

جمع آوری تمام نمونه ها از مراکز مختلف مانند مرکز طبی، مرکز گوارش، بیماری های متابولیک✓

مراکز تحقیقاتی /انجام طرح های تحقیقاتی مشترک میان بالین و دانشکده✓

طراحی الگوریتم جهت تسهیل فرآیند تشخیص کلستاز نوزادی و جلوگیری از هدر رفت زمان✓
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NIC is defined in presence of: 

Conjugated bilirubin more than 1mg/dL + total bilirubin of  <5.0 mg/dL

OR

Conjugated bilirubin >20% of  the total, if  total bilirubin is >5.0 mg/dL

A parenteral report of  depigmented feces suggests an extrahepatic obstructive process.
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CHOLESTASIS

Neonatal jaundice associated with a rise in conjugated bilirubin is indicative of a defect or 

insufficiency in bile secretion, biliary flow, or both and is always pathologic

Conjugated hyperbilirubinemia, however, is likely pathologic and is defined by a conjugated 

bilirubin level greater than 1 mg/dL (if total bilirubin is less than 5 mg/dL) or greater than 20% of 

the total bilirubin (if total bilirubin is greater than 5 mg/dL)





BILE ACID SYNTHESIS

• There are two pathway for bile production. Neutral and acidic pathway

Neutral or classic bile acid pathway 

The rate-limiting cytochrome P450 enzyme, cholesterol 7α-hydroxycholesterol (CYP7A1), 

initiates the conversion of cholesterol to the primary bile acid, cholic acid (CA).

Acidic or alternative pathway

cholesterol 27-hydroxylase (CYP27A1), a mitochondrial P450 enzyme, catalyzes the first

reaction that leads to the final production of chenodeoxycholic acid (CDCA). the acidic pathway 

has been found to be more important in those with liver disease and in neonates







Cholestatic causes

Cholestatic disorders can be separated into:

extrahepatic or biliary causes

(structural abnormalities such as biliary atresia) 

intrahepatic or hepatocellular causes

(impairment in bile transport, genetic or metabolic disorders, infection).



Genetic/metabolic disorders of Cholestasis







Infectious causes of neonatal cholestasis


























