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N-glycanase 1 deficiency is a congenital disorder of deglycosylation, which has
been diagnosed in 27 patients, including 2 of them from Poland. The most characteristic symptoms include global developmental disability, hyperkinetic movement disorder, hypo-/alacrimia, and elevated serum transaminases. We reported on
a patient in whom the liver biopsy done at the age of 3 years revealed the presence
of steatosis, fibrosis, and an amorphous periodic acid-Schiff staining positive diastases-digested material in the cytoplasm.
Key words: N-glycanase 1 deficiency, congenital disorder of deglycosylation, liver
steatosis, liver fibrosis.

N-glycanase 1 (NGLY1) deficiency is a congenital disorder of deglycosylation (NGLY1-CDDG) and
since its first report in 2012, 27 patients have been
described [1, 2, 3]. All but one were diagnosed by
exome or genome sequencing; the remaining one
was identified by finding an increased concentration
of a urinary marker [4, 5, 6, 7, 8, 9, 10, 11, 12].
The aim of this study was to describe the liver
phenotype of a Polish patient diagnosed with
NGLY1-CDDG and to provide an overview of the literature in regard of hepatic presentation.
Liver biopsy was performed in some of the reported patients showing a cytoplasmic storage of amorphous material (with staining properties similar to
glycogen) or vacuolization in hepatocytes consistent
with storage [4]. Heeley et al. reported on a patient
in whom liver biopsy performed at 6 months of age
showed features of liver cirrhosis [5]. One of the patients described by Lam et al. underwent orthotopic
liver transplantation at 21 months of age for liver
cirrhosis and presumed hepatocellular carcinoma [7].
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Our patient presented with global developmental delay, hyperkinetic movement disorder and hypolacrimia since infancy. Epilepsy was diagnosed at
the age of 2 years with normal results of brain magnetic resonance imaging. Elevated serum transaminases were first (incidentally) noted at 10 months
of age (ALT > AST, results 3-5 times upper limit
of normal range). Liver biopsy done at the age of
3 years revealed moderate micro- as well as macro-vesicular steatosis and minimal lobular fibrosis
(Figure 1). The presence of an amorphous periodic
acid-Schiff staining positive diastases-digested material in the cytoplasm was also noted. At the last
follow-up (7 years of age) serum transaminases were
normal with the presence of normal liver volumetry but hyperechoic liver parenchyma (indicative
of steatosis) on abdominal ultrasound. Whole exome sequencing revealed the patient to be a compound heterozygous for two unreported variants
c.1789+1G>A and c.1063T>C in the NGLY1
gene. The parents were carriers of these variants.
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Fig. 1. Histopathological features of NGLY1 deficiency: micro- as well as macrovesicular steatosis with minimal lobular
fibrosis (A, B); hepatocytes with degenerative changes and nuclear inclusions (C, D); cytoplasm of the hepatocytes fulfilled
with amorphous periodic acid-Schiff staining positive diastases-digested material (C, D); nuclei of the hepatocytes located at
the periphery, some of them with nucleolar inclusions (C, D). Original magnification 200×

Literature review revealed global developmental
disability in all reported patients, and hyperkinetic
movements as well as alacrima/hypolacrima in nearly
all. In the great majority of patients, serum transaminases were increased. In our recently published
paper, we proposed that NGLY1-CDDG should be
considered in patients with developmental disability associated with a hyperkinetic movement disorder
and alacrimia/hypolacrima [3]. Absence of the latter
two symptoms does not rule out this diagnosis.
The presence of cytoplasmic storage of amorphous
periodic acid-Schiff staining positive diastases-digested
material reflects the storage of misfolded probably not
degraded N-glycosylated proteins. NGLY1 deficiency
should be added to the list of disorders presenting with
liver steatosis as well as fibrosis or even cirrhosis.
The authors declare no conflict of interest.

References
1. Lam C, Wolfe L, Need A, et al. NGLY1-Related Congenital
Disorder of Deglycosylation. In: Adam MP, Ardinger HH,
Pagon RA, et al. (eds.). GeneReviews® [Internet]. University
of Washington, Seattle 1993-2019.
2. Need AC, Shashi V, Hitomi Y, et al. Clinical application of exome sequencing in undiagnosed genetic conditions. J Med Genet 2012; 49: 353-361.
3. Lipiński P, Bogdańska A, Różdżyńska-Świątkowska A, et al.
NGLY1 deficiency: Novel patient, review of the literature and
diagnostic algorithm. JIMD Rep 2019 (in press). https://doi.
org/10.1002/jmd2.12086.
4. Enns GM, Shashi V, Bainbridge M, et al. Mutations in NGLY1
cause an inherited disorder of the endoplasmic reticulum-associated degradation pathway. Genet Med 2014; 16: 751-758.
5. Heeley J, Shinawi M. Multi-systemic involvement in NGLY1-related disorder caused by two novel mutations. Am J
Med Genet A 2015; 167A: 816-820.
6. Caglayan AO, Comu S, Baranoski JF, et al. NGLY1 mutation
causes neuromotor impairment, intellectual disability, and
neuropathy. Eur J Med Genet 2015; 58: 39-43.
7. Lam C, Ferreira C, Krasnewich D, et al. Prospective phenotyping of NGLY1-CDDG, the first congenital disorder of deglycosylation. Genet Med 2017; 19: 160-168.

67

Patryk Lipiński, Joanna Cielecka-Kuszyk, Piotr Socha, Anna Tylki-Szymańska

8. Hall PL, Lam C, Alexander JJ, et al. Urine oligosaccharide
screening by MALDI-TOF for the identification of NGLY1
deficiency. Mol Genet Metab 2018; 124: 82-86.
9. Van Keulen BJ, Rotteveel J, Finken MJJ. Unexplained death in
patients with NGLY1 mutations may be explained by adrenal
insufficiency. Physiol Rep 2019; 7: e13979.
10. Cahan EM, Frick SL. Orthopaedic phenotyping of NGLY1
deficiency using an international, family-led disease registry.
Orphanet J Rare Dis 2019; 14: 148.
11. Haijes HA, De Sain-van der Velden MGM, Prinsen HCMT,
et al. Aspartylglycosamine is a biomarker for NGLY1-CDDG,
a congenital disorderof deglycosylation. Mol Genet Metab
2019; 127: 368-372.
12. Chang CA, Wei X, Martin SR, et al. Transiently elevated
plasma methionine, S-adenosylmethionine and S-adenosylhomocysteine: Unreported laboratory findings in a patient with
NGLY1 deficiency, a congenital disorder of deglycosylation.
JIMD Rep 2019; 49: 21-29.

Address for correspondence
Prof. Anna Tylki-Szymańska
Department of Pediatrics, Nutrition and Metabolic Diseases
The Children’s Memorial Health Institute
Al. Dzieci Polskich 20
04-730 Warsaw, Poland
e-mail: a.tylki@ipczd.pl

68

