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Problems

• Nephrocentric view of the world

• Multiple terms

• Variable clinical presentation of single gene defects

• Different gene defects give rise to similar presentations

• Selection bias in clinical studies
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Implication

• Common pathway 

• Embryology

• Cell biology

• Basal body/Cilia



Ciliopathy

Turkbey et al, Pediatric Radiology, 2010  



Ciliopathy

Turkbey et al, Pediatric Radiology, 2010  



What is Congenital Hepatic Fibrosis?

• A bad term

• A ductal plate malformation

• A spectrum of liver disorders, part of fibrocystic diseases of the liver 
and kidney

• Ciliopathy



On Histology
Normal



Congenital Hepatic Fibrosis - Key Clinical 
Aspects
• Varices 

• Cholangitis

• Cholangiocarcinoma

• Biliary stones

• Low white cell and platelet counts

• Splenomegaly



Why study Congenital Hepatic Fibrosis?

• Individual

• Similar diseases

• Understand portal hypertension without synthetic dysfunction

• Application to all liver diseases



Now to CHF-ARPKD-CD



Breakthrough

• Identification of genes associated with disease
• PKHD1 with CHF/ARPKD (Zerres 1994)

• Allows for study of single disorder



What is known about PKDH1?

• Chromosome 6p

• 470 kilobases

• 86 exons

• Product
• Fibrocystin/Polyductin

• Integral membrane protein
• Glycosylated extracellular portion
• Single transmembrane-spanning domain
• Short intracytoplasmic tail



What is known about the ARPKD-CHF-CD 
spectrum?

• Variability in mutations in PKHD1

• Variability in organ involvement
• Liver (later)
• Kidney (earlier)

• Variability in progression

• Variability in severity
• Neonatal death 
• Asymptomatic adult

• Variability in families



Unknown

Symptomatic

Asymptomatic



Bergmann et al, Human Mutation, 2004

• 271 unrelated families

• 135 mutations
• No clustering
• Most were unique



Adeva et al, Medicine, 2006

• DNA analysis in 38/65 patients, 31 families

• No clear trend between mutation score and severity of disease

• Isolated CHF/CD also had mutations in PKHD1



Related but really Unrelated… 

• 1 yo male - 
biliary/renal 
disease

• Sister at 51 yo 
normal

Adeva et 
al, 2006

• 9 mo male – 
organomegaly

• 2 siblings-few 
renal cysts

Adeva et 
al, 2006

• Female: Perinatal 
demise

• 21 yo sister well

Bergmann et al, 
2004

5 sibling sets:
• 3 sets concordant 

(perinatal)
• 2 sets discordant

Capisonda et al, 
2003

3 sibling sets:
• 2 sets discordant 

(1 sib death < 1 
year, 1 sib > 20)

• 1 set concordant 
(mild)

Fonck et 
al, 2001



The NIH study



Ciliopathies

• 03-HG-0264

• PI: Dr. Meral Gunay-Aygun

• Supported by the ARPKD/CHF Alliance

• Strict criteria for CHF/ARPKD

Gunay-Aygun et al, Gastroenterology, 2013



Problems

• No neonatal deaths included

• No histological evaluation

• No invasive measure of portal hypertension

• Selection bias



Strengths

• Molecular Confirmation

• Detailed Phenotyping

• Prospective Evaluation



Demographics



Mutations



Biology Break

Synthetic Function 
         (Chores)
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Biology Break

The most important 

organ in the body!

GUT

Platelets DROP!
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Progression?
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Spleen and Platelets with Time
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Details
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6.5 years of Follow up

Original Assessment

(n=73)

Patients returned

(n=59)

Liver Transplant

(n=5)

Lost to Follow up 
(n=11)

Deaths (n=3)



Follow up – Preliminary Data
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What can be done

• Everyone is different

• Most things can be dealt with
• I do know that bad things happen to good people

• The ostrich that puts its head into the sand will still be eaten by the 
lion
• Better to preempt than catch up 



My job!

• Screening
• Labs
• Imaging

• Monitoring 
• Labs, imaging
• Frequency depends on disease severity

• Management
• Team approach
• Long-term



Essentials

• Find a team you trust and like 

• Center of excellence

• With knowledge
• Or are willing to learn

• This is more than marriage, there is no divorce

• Establish relationships in case of crisis



Thanks

Patients

Dr. Meral Gunay - Aygun
Dr. William Gahl
Dr. Parvathi Mohan
Dr. David Kleiner

ARPKD/CHF Alliance
CHOP
Colleen Zak
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