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In this study we have shown a profound increase in the

prevalence of fibrosis in pediatric grafts from 31% at 1 year after

transplantation to almost 70% after 10 years, and an increase in

the severity of fibrosis with a progression to severe fibrosis in more

than 25% of the grafts after 10 years. Transplant-associated

factors are related to the development of fibrosis, and even to the

development of “late” fibrosis (that is, starting after the first year)

We attempted to identify the (severity) of fibrosis using

biochemical liver functions………………. However, most of the

liver tests were only mildly elevated, and even normal in most

individual cases.
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“the finding of even modest increases of

aminotransferase concentrations should not be

overlooked, as it could provide an opportunity for

clinicians to reveal and treat not only serious hepatic

diseases but also to modify detrimental habits that

can be life-threatening in the long term.”
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In pratica oggi il 9,2% della popolazione 

italiana ha difficoltà a mantenere sotto 

controllo la glicemia.

Nel 2030 si prevede che le persone 

diagnosticate con diabete tipo 2 saranno 5 

milioni.

























……Lo stesso, in maniera molto vaga, ci riferisce 

che dall’esito degli esami risulta una 

infiammazione al fegato e ci consiglia di 

sottoporre la bambina a biopsia.

Ci consultiamo col nostro pediatra, il quale, dopo 

aver visto le analisi e visitato la bambina, ci 

sconsiglia di fare la biopsia e ipotizza una 

probabile diagnosi di epatite autoimmune da 

tenere sotto controllo.

Ci consiglia di ripetere gli esami ogni 6 mesi per 

valutare l’evolversi della patologia.





LAL-D is a life-threatening genetic disease associated with 

significant morbidities and increased risk for premature mortality1,2

1. Bernstein DL, et al. J Hepatol. 2013;58(6):1230–43; 2. Reiner Ž, et al. Atherosclerosis. 

2014;235(1):21–30.

• Progressive disease due to lysosomal accumulation of CE and 

TG. Results in liver disease and dyslipidaemia

• Clinical manifestations

– Fibrosis and cirrhosis

– Liver failure requiring transplantation

– Dyslipidaemia leading to accelerated atherosclerosis

• 87% of patients showed manifestations in more than 1 organ 

system

% of LAL-D patients 

with manifestations 

in vital organ 

systems*1

Image courtesy of Geneva University Hospital. Image from Ambler GK, et al. JIMD Rep 

2013;8:41–6

87%
Cardiovascular (CV)

manifestations

86%
Liver 

manifestations

36%
Spleen 

manifestations

22%
Gastrointestinal (GI)

manifestationsImagery supplied by iStock.com

*Based on an analysis of 55 genotyped LAL-D patients in a cohort of 135 cases

LAL-D in children and adults1,2





LAL-D: differential diagnosis

Lipids

Liver

High LDL-C Yes

Low HDL-C Yes

Elevated triglycerides Varies

Elevated ALT Yes

Hepatic steatosis 

(biopsy)
Yes (predominantly 

microvesicular)

Liver steatosis 

(imaging)

Yes (may be missed by 

ultrasounds)

Fibrosis/cirrhosis Often present at young age

Hepatomegaly Yes (may be mild)

1. Reiner Ž, et al. Atherosclerosis. 2014;235(1):21–30. 2. Bernstein DL, et al. J Hepatol. 2013;58:1230–43. doi:10.1016/j.jhep.2013.02.014.



LAL-D: differential diagnosis
Similarity to LAL-D

Wilson’s disease
Asymptomatic hepatomegaly, isolated 

splenomegaly, persistently elevated AST, 

ALT, fatty liver, cirrhosis1

Patient does not have signs of CNS 

involvement2

Consider LAL-D

1. Roberts EA and Schilsky ML. AASLD Practice Guildelines. Hepatology. 2008;47(6):2089. 2. Manolaki N, et al. J Pediatr Gastroenterol Nutr 2009;48(1):72–7; 

3. Reiner Ž, et al. Atherosclerosis 2014;235(1):21–30; 4. Varghese M. Ann Pediatr Cardiol 2014;7(2):107–17; 5. Bhala N, et al. Curr Pharm Des

2013;19(29):5169–76.

Metabolic 

syndrome
Patients have decreased HDL-c and 

elevated TG3

Patient has signs of metabolic syndrome 

and dyslipidaemia3

FCH
Patients have decreased HDL-c and 

elevated LDL-c3

Patient presents with lab values similar to 

FCH with ALT > ULN3

HeFH Patients have elevated LDL-c3,4
Patient presents with lab values similar to 

HeFH, with ALT > ULN, or no confirmed 

mutation for HeFH-related gene3,4

NAFLD
Some patients may have elevated ALT, 

with or without hepatic steatosis5

Patient has NAFLD/NASH with ALT > 

ULN, and dyslipidaemia3

FCH, familial combined hyperlipidaemia; HeFH, 

heterozygous familial hypercholesterolaemia



In all patients:

- Laboratory assay

- Screening for Metabolic Syndrome

- Lysosomal Acid Lipase assay

- 168 patients underwent to Liver biopsy

Blood was spotted on to filter paper on 

the day of venipuncture and allowed to 

dry overnight at room temperature. 

A reference range was established using blood submitted to our laboratory for routine

diagnostic testing (0,73 nmol).
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