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Neonate Childhood

FII, FVII, FIX, FX ↓ (50%) ↑ 6 mths

FVIII ↑ day 1
↓ newborn

↑

VWF =

Protein C and S ↓ ↑

INR ↑ but normal range

Thrombin generation ↓ (50%) ↑ after 1 year

TEG ↑ 3-12 mths
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‘Rebalanced homeostasis’



van Dievoet et al. J Thromb Haemost. 2025;23:2297–2313. Res Pract Thromb Haemost. 2025;9:e102709

Haemostatic system generally well preserved
2 groups

1. Preserved primary haemostasis with higher PELD and higher platelet 
count

2. Moderate haemostatic impairment with lower platelet count
Not fully reverted 3 months after liver transplantation

N=27 
HC n=15 
post LT n=9

Persisting thrombomodulin 
resistance after transplant





Loyal et al. (2019). Academic Pediatrics, 19(7), 793-800. Pubmed ID: 30981025. 

Refusal of Vitamin K by Parents of 
Newborns

Meta-analysis
Global refusal 1.1%
USA 0.9-1.6%
Scotland 0.9%
Australia 2%

Vitamin K deficiency bleeding

Mortality 14-50%

• Early onset (24hrs): 
anticonvulsants,  barbiturates
anti-TB 

• 2 weeks - 6 months
Breastfeeding
Vitamin K after birth

RISK FACTORS
Poor intake
Malabsorption
Gut flora



Feng S, et al(2024) Front. Cell. Infect. Microbiol. 14:1411843. Jain. World J Pediatr Surg. 2026 Jan 7;9(1):e001068. 

RISK FACTORS
Poor intake
Malabsorption
Gut flora

Neonatal cholestasis

Vitamin K 2 
Biliary atresia



Prevention of vitamin K deficiency bleeding in breastfed infants: lessons from 

the Dutch and Danish biliary atresia registries

Feed Birth After Vit K 
Deficiency

RR of 
bleeding vs 
formula 

N ‘91-03 BF 1 mg oral 25 mcg D 25/30 (83%) 77.5

D ‘94-00 BF 2 mg oral 1 mg W 1/13 (2%) 7.2

D ‘00-05 BF 2 mg IM 1/10 (1%) 9.3

Formula 1/98

van Hasselt et al. Pediatrics. 2008 Apr;121(4):e857-63; Witt et al. PEDIATRICS Volume 137 , number 5 , May 2016 :e 20154222

Birth After VKDB IC bleeding

N  n=55 1 mg oral 25 mcg D 45/55 (82%) 22/45 (49%)

N n=11 1 mg oral 150 mcg D 9/11 (82%) 3/9 (33%)

D  n=25 2 mg IM 1/25 (4%) 0/25 (0%)

Prophylactic Dosing of Vitamin K to Prevent Bleeding



Cirrhotic n=142 PVT 8.4%
Non-cirrhotic n=41 PVT 9.7%

Digestive and Liver Disease 57 (2025) 1451–1454



LIVER TRANSPLANTATION, Vol. 23, No. 11, 2017

51 children
LT 1 (0.5-14) years

BA n=33
Non-BA cirrhotic n =13
Non-cirrhotic n=6



Brussels PV intima/wall 
thickness

Texas PV intima/wall 
thickness

BA successful Kasai 14 0.6 +/- 0.11

Non cirrhotic LD 6 Median 0.06 (CI 0.0-0.1) 27 0.08 +/- 0.09

Cirrhotic LD 19 0.34 +/- 0.2

BA failed Kasai 33 Median 0.5 (CI 0.4-0.5) 6 0.59 +/- 0.17

non-BA 13 Median 0.07 (CI 0.0-0.2) 13 0.2 +/- 0.1

BA primary LT 9 0.69 +/- 0.08

PV intima/total wall thickness ratio



Biliary atresia n=68
14 successful Kasai
LT for portal hypertension (13/14)
Median age 10 (2.5-16.2) years
PV patent 13/14 
Hepatic artery index elevated 7/14

Explant 13/14
PV intima thickness median 2.89 (1.64-6.12) mm

Patel et al. JPGN 2020; 71 (1)
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Digestive and Liver Disease 51 (2019) 1179–1184



1979-2005
N=108 (62% male)

Median age 4.75 (range 1day-16.3) years 
42% < 5years

Risk factors
Umbilical vein catheterisation 12%
Abdominal sepsis 8%
Neonatal sepsis 8%
Associated congenital anomalies 24%

Single vs multi-centre 108 vs 187

Prematurity Italy 61%

UV catheter 12% vs 65%
Infection/sepsis 16% vs 11%

Associated anomalies 24% vs 62%

Splenomegaly 63% vs 40%
GI bleeding 44% vs 36%



Digestive and Liver Disease 51 (2019) 1179–1184

4 died of associated cardiac anomalies

Shunt operation 16% (n=17)
Failure of endoscopic treatment n=13
Emergency shunt n=4
Lienorenal n=9
Mesocaval n=5
Meso-Rex n=2
Porto azygos n=1

Functioning shunt 53%
12.8 years follow up

Coagulation factors (n=30)
Low protein C n=6
Protein C deficiency n=1
Low protein S  n=2
LAC positive    n=1
AT, FV Leiden, JAK2 V617F negative 



Moreover, several children who have been under 
follow-up since adolescence have shown endocrinal 
anomalies along with delayed growth. In three 
young female patients, menarche has not been 
achieved even at 17,18 and 20 yr. In one male 
patient, secondary sexual characters have still not 
developed at 20 yr.

Hepatology, 1992

61 children (male 46)
8.4 years





N=45 (17 male)
Age 8.4 years

J of Pediatric Surgery, 2009



Marra et al. European Radiology (2025) 35:3262–3269



Daniel Barnes-Navarro et al. 2026



‘Rebalanced homeostasis’ relates to children with liver disease 
but does not recover fully within 3 months after liver 
transplantation.

Vitamin K deficiency bleeding is a concern in infants with liver 
disease with long-term consequences.

How do the findings of PV intima thickness in biliary atresia 
relate to adult data?

EHPVO is prevalent in children with premature infants with 
umbilical catheters being more at risk.

Restoration of intrahepatic portal vein flow should be favoured 
to avoid long-term consequences including growth, hormones 
and cognitive function.





JPGN 2017;65: 93–96
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