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Background

The congenital disorders of glycosylation (CDG) are a heterogeneous group of rare 

metabolic diseases with multi-system involvement. The liver phenotype of CDG varies 

not only according to the specific disorder, but also from patient to patient. In this study, 

we sought to identify common patterns of liver injury among patients with a broad 

spectrum of CDG, and to provide recommendations for follow-up in clinical practice.

Methods

Patients were enrolled in the Frontiers in Congenital Disorders of Glycosylation 

(FCDGC) natural history study. We analyzed clinical history, molecular genetics, serum 

markers of liver injury, liver ultrasonography and transient elastography, liver 

histopathology (when available), and clinical scores of 39 patients with 16 different 

CDG types (PMM2-CDG, n=19), with a median age of 7 years (range: 10 months to 65 

years). For patients with disorders which are treatable by specific interventions, we 

have added a description of liver parameters on treatment.

Results

Figure 1: Evolution of ALT (circles) and AST (squares) 

values in treated patients. Red line = onset of treatment; 

green line = upper limit of normal. a, b Improvement after 

initiation of oral galactose therapy in two patients with 

PGM1-CDG; c mild transient elevation of 

aminotransferase values after initiation of oral galactose 

therapy in a patient with SLC35A2-CDG, with rapid 

normalization; d absence of significant change from a 

normal baseline after initiation of oral fucose therapy in a 

patient with SLC35C1-CDG

Results

Figure 2: a. Liver, hematoxylin and eosin, 
20 ×. Cirrhotic liver tissue with extensive 

bridging and enlarged portal tract. There is 

focal glycogen deposition in the cytoplasm of 

hepatocytes of a nodule (black arrow). b. Liver, 
hematoxylin and eosin, 200 ×. Hepatocellular 

nodule with cytoplasmic glycogen deposition 

(black arrow). c. Liver, hematoxylin and eosin, 
200 ×. Hepatocellular nodule with discrete 

macrovesicular steatosis

Figure 3: Aminotransferase values in all 

CDG patients according to type (a ALT 

values in PMM2-CDG patients. b AST 

values in PMM2-CDG patients. c ALT 

values in non-PMM2-CDG CDG-I 

patients. d AST values in non-PMM2-

CDG CDG-I patients. e ALT values in 

CDG-II patients. f AST values in CDG-II 

patients). There is a notable inflexion 

point around 5 years of age in the figures 

A and B, after which most values tend to 

be normal or near-normal. A less defined 

inflexion point can be noted in the figures 

C and D at approximately 8 years of age, 

although there are still many patients with 

elevated values after this age
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Conclusion

• (1) There is a clear pattern in the evolution of alanine aminotransferase and aspartate 

aminotransferase according to age. The cholangiocellular injury marker gamma-

glutamyltransferase is not elevated in most patients, pointing to an exclusive 

hepatocellular origin of injury; (2) there is a dissociation between liver ultrasound and 

transient elastography regarding signs of liver fibrosis; (3) histopathological findings in 

liver tissue of PMM2-CDG patients include cytoplasmic glycogen deposits; and (4) most 

CDG types show more than one type of liver injury.

• We recommend that all CDG patients have regular systematic, comprehensive 

screening for liver disease that includes physical examination (for hepatomegaly and 

signs of liver failure), laboratory markers of hepatocellular injury (serum alanine 

aminotransferase and aspartate aminotransferase), liver ultrasound (for steatosis and 

liver tumors), and liver elastography (for fibrosis).
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