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ABSTRACT

GNE myopathy is a rare autosomal recessive genetic disorder that leads to progressive atrophy and weakness of skeletal muscles. Previously, GNE
myopathy has been referred to by several names including hereditary inclusion body myopathy (HIBM), inclusion body myopathy type 2 (IBM2),
or Nonaka myopathy. Furthermore, mutations in the GNE gene, which encodes the enzyme UDP-N-acetylglucosamine 2-epimerase/N-
acetylmannosamine kinase responsible for the rate-limiting step in sialic acid biosynthesis, cause GNE myopathy. It typically presents as bilateral
foot drop resulting from weakness in the anterior tibialis muscles, with onset in early adulthood. Over the course of several decades, the disease
progresses slowly to affect skeletal muscles throughout the body, with the quadriceps typically are spared until the late stages of the disease. While
there are no approved therapies for this disease at present, researchers are investigating various potential treatments through preclinical and clinical
studies. Developing therapies for GNE myopathy poses challenges due to several factors, including the rare incidence of the disease, limited
preclinical models, lack of reliable biomarkers, and slow disease progression.

We present a female patient with progressive distal weakness in both her upper and lower limbs over the past 3 and 5 years, respectively. She also
exhibits atrophy in her right hand and the anterior compartment of both legs. Initially, the possibility of hereditary motor neuropathy versus distal
myopathy was considered. On investigation, serum CPK of the patient was raised, nerve conduction study (NCS) showed predominantly motor
axonal polyneuropathy, Electromyography (EMG) showed myopathic pattern and gene analysis was suggestive of mutation in GNE geneThis is
considered to be the first case report of GNE myopathy from Himachal Pradesh.
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INTRODUCTION

Autosomal recessive distal muscular dystrophy was initially
documented in Japanese families from 1963 to 1975. However, it
gained widespread recognition following the case reports by Nonaka
and colleagues. Nonaka myopathy (NM), resulting from an autosomal
recessive missense mutation in the GNE gene, is recognized by a
distinct pattern of muscular weakness and wasting.' This usually
presents with foot drop and a steppage gait. The muscles most severely
affected are the hamstrings and Tibialis anterior (TA), although later
involvement of finger and hand muscles can also occur.’ Other
potential diagnoses to consider include other types of distal
myopathies, limb-girdle muscular dystrophy, spinal muscular atrophy,
and Charcot-Marie-Tooth disease. In patients with GNE myopathy,
investigations typically reveal mildly elevated serum creatine kinase
(CK) levels, and muscle biopsies demonstrate numerous rimmed
vacuoles in affected muscle fibers, without inflammation."”

CASE

A 50-year-old female from Shimla, Himachal Pradesh, presented with
progressive distal weakness in her lower limbs over the past 5 years.
The weakness initially began in her left foot and gradually progressed
to involve her right foot over a few months. This progression has led to
repeated soft tissue injuries, loss of balance, falls, and difficulty
keeping her sandals on while walking. Her family members also
observed that she had a high-stepped gait and thinning of both lower
limbs. Over the last 3 years, she has noticed wasting and clawing of her
right hand, which has made it difficult for her to button and unbutton
her shirt. Upon examination, there was atrophy of the anterior
compartment of both legs with bilateral foot drop, along with wasting
of the small muscles of the foot. However, the extensor digitorum
brevis (EDB) and other muscles in the lower limbs, including the
quadriceps, were preserved (Fig.1,2,3). Additionally, there was
atrophy of the small muscles of the hand with mild weakness in
bilateral hand grip, which was more pronounced in the right hand

(Fig,4).

The patient exhibited power of 3/5 and 2/5 in the right and left distal
limbs, respectively, while proximally it was 4/5. Similarly, in the upper
limbs, power was 4/5 distally and 5/5 proximally on both sides. All
reflexes were diminished (1+). Cognitive function, cranial nerve, and
sensory examinations were normal. Blood tests revealed mildly
elevated CK (470 IU, normal range: 25-170 IU) and elevated liver

enzymes. An ECG showed normal results. EMG of the right peroneus
longus indicated small, polymorphic motor unit potentials with early
and complete recruitment, suggestive of a myopathic pattern. Nerve
conduction studies (NCS) of the right median, ulnar, tibial, peroneal,
and sural nerves showed predominantly motor axonal polyneuropathy,
more pronounced in the lower limbs than in the upper limbs. Whole
genome analysis identified a heterozygous variant [c.2179G>A
(p-Val727Met) Exonl2 and ¢.173C>T (p.Pro58Leu) Exon2] in the
GNE gene, which is the most common variant in the Indian population.

Fig.4

DISCUSSION

GNE myopathy can manifest in homozygous or compound
heterozygous forms.4 Homozygous forms are common worldwide,
while heterozygosity is a dominant feature in the Indian subcontinent.’
The typical age of onset is in the third decade of life, characterized by
distal weakness primarily affecting the Tibialis Anterior muscle. As the
disease progresses, proximal muscles of the lower limbs and upper
limbs are also affected, although the quadriceps muscles are typically
spared. 6Patients generally become wheelchair-bound around 10 years

I International Journal of Scientific Research |—| 23 |



Volume - 13 | Issue - 07 | July - 2024

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

after onset, although some may remain ambulatory even after 15-20
years, with variations in severity and onset of symptoms, even among
siblings.”

Impaired sialylation is believed to be the primary cause of the disease
pathology. The GNE gene encodes the bifunctional enzyme UDP-N-
acetylglucosamine 2-epimerase/N-acetylmannosamine kinase
(GNE/MNK), which catalyzes the rate-limiting step in the
biosynthesis of 5-N-acetylneuraminic acid (sialic acid) 8. Sialic acid is
a modified sugar that plays a crucial role in the formation of a wide
variety of glycoproteins and glycolipids.’

In our patient, we identified heterozygous missense variations in exon
12 (p.Val727Met) and exon 2 (p.Pro58Leu) of the GNE gene.
According to a large case series described by Nalini A. et al., the
p-Val727Met variant is found at a high frequency in the normal Indian
population (1%-2%), with the highest frequency (14%) observed in the
normal Gujarati population.’ Bhattacharya et al. also analyzed 67 GNE
myopathy patients from the Indian subcontinent, of whom 21% were
homozygous for GNE variants, while the remainder were compound
heterozygous. They identified thirty-five different mutations in the
GNE gene, with p.Val727Met (65%) being the most common
mutation, primarily found in the heterozygous form.’

The patient's creatine kinase levels are typically normal or mildly
elevated, and nerve conduction studies show normal results.
Histologically, the features include the presence of red-rimmed
vacuoles on Gomori's trichrome stain, small fibers in groups, and
occasional amyloid deposits that are best visualized with Congo-red
stain. Unlike sporadic inclusion body myositis, HIBM lacks
inflammatory infiltrates."’

Currently, there is no definitive treatment available for GNE
myopathy. Patient management primarily focuses on symptomatic
care and supportive measures. This includes physiotherapy, the use of
walking assistive devices, psychological support, pain management,
and, where necessary, nocturnal ventilation. Mobility devices and
caregiver assistance are also essential parts of management.Dietary
treatment involves increased intake of magnesium, which is a cofactor
for the GNE/MNK enzyme, and sialic acid supplementation.
Intravenous immunoglobulin (IVIg) has been attempted but has shown
disappointing results. "' An alternative approach involves the
administration of sialic acid metabolites such as ManNAc. Gene
therapy is another emerging approach aimed at delivering a healthy
GNE gene into the patient's cells and tissues, but it is still in the early
stages of development.

CONCLUSION

In conclusion, Almost 2 decades after the identification of the
molecular basis of the disease, there is still no approved therapy for
GNE myopathy, and several aspects of the pathophysiology remain a
mystery. As our understanding of GNE myopathy increases, better
diagnostic tools, novel biomarkers, and therapeutic strategies continue
to be explored. Increased awareness of this disease and thorough
patient examination are crucial for prompt diagnosis of this rare
disorder. Our case highlights the clinical challenges faced and the
importance of genomic studies in managing HIBM. Misdiagnosis is
common due to low awareness of the disease, leading to unnecessary
diagnostic tests and treatments. We believe this is the firstreported case
from Himachal Pradesh, but the true prevalence of the disease may be
higher due to lack of awareness.
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