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Abstract

Duchenne muscular dystrophy (DMD) is a fatal X-linked
genetic disease of the neuromuscular system and is the most
serious type of muscular dystrophy in humans. The disease is
characterized by progressive muscular atrophy and a poor
prognosis. The incidence rate is 1/3500, and symptoms
appear at age of 5 years-old. Some patients present with
abnormal aminotransferases as the first symptom. In addi-
tion to the clinical characteristics and genetic history, electro-
myography examination, muscle biopsy, serum enzyme
examination, and measures of creatine kinase (CK), CK
isoenzyme, and serum lactate dehydrogenase are important
features of auxiliary examination. Clinicians who encounter
unknown causes of transaminitis should consider the possi-
bility of DMD. We describe here a 3 year-old pediatric patient
with increased aminotransferases who had elevated CK and a
family genetic history but without liver damage on computed
tomography. He was suspected as having inherited the
disorder and was finally diagnosed as having DMD by next-
generation sequencing.
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Case report

On August 22, 2019, a 3 year-old male received an annual
physical examination at his local hospital. His blood tests
showed alanine aminotransferase (ALT) and aspartate amino-
transferase (AST) levels of 588 U/L and 492 U/L, respectively,
negativity for serum hepatitis B surface antigen and positivity
for hepatitis B surface antibody, and normal serum total
bilirubin. Thereafter, on October 1, 2019, blood ALT and AST
levels were 580 U/L and 302 U/L, respectively, and B ultra-
sonic examination revealed thickening of the intra-hepatic
bile-duct wall and echo. He was admitted to the Department
of Infectious Diseases, Shunde Hospital of Southern Medical
University on October 1, 2019.

Since onset of the disease, he has had a good appetite and
normal mood, no headaches or dizziness, no chest tightness
or pain, no shortness of breath, no abdominal pain or
distension, no skin itching, no bleeding from the mouth or
nose, normal sleep patterns, normal urination and defecation,
no weight loss, and has been able to carry out daily activities
as normal. An investigation of the boy’s family history
revealed that his grandfather had chronic hepatitis B. The
patient’s uncle became weak and a little unsteady on his feet
at 7 years-old, then became paralyzed and died at the age of
17 (unknown cause of death). Another of the boy’s uncles and
the uncle’s son had “congenital lameness” (no specific infor-
mation). The second child of the patient’s mother died when
she was 30-weeks pregnant.

Physical examinations, including of the nerve and muscu-
lar systems, found no abnormalities. Biochemical tests
showed his ALT and AST to be 526 U/L and 408 U/L,
respectively. All hepatitis viral markers, including cytomega-
lovirus and Epstein-Barr virus, were negative on PCR and
immunoblot assay. Ceruloplasmin, blood copper, r-glutamyl
transpeptidase, and alkaline phosphatase levels were normal.
Autoimmune liver disease antibodies were negative. Creatine
kinase (CK) and CK isoenzyme (CK-MB) were 42320 U/L and
700 U/L, respectively, and 3-hydroxybutyrate dehydrogenase
was 1840 U/L. Serum lactate dehydrogenase was 2496 U/L
and free fatty acids levels were 63 mmol/L. His upper
abdomen was normal on computed tomography scan, chest
x-ray and electrocardiograph findings were normal, and the
heart was normal on ultrasound examination.

The primary diagnosis was liver impairment (description of
cause pending). After admission, the boy was treated with
vitamins and other regimens to decrease blood aminotrans-
ferases. Blood tests were repeated on October 22, 2019, and
they showed his CK to be 21755 U/L, CK-MB to be 311.7 U/L,
ALT to be 430 U/L, AST to be 319 U/L, and lactate dehydro-
genase to be 1207 U/L. Liver and muscle biopsies were
refused by his parents. His blood sample was sent to
MyGenostics (Beijing, China) for genetic disorder testing,
and gene sequencing showed a DMD gene exon 8-43 hemi-
zygous deletion (Fig. 1). To ensure the best treatment, the
boy was transferred to Guangzhou Children’s Hospital for
further medical care.

Discussion

DMD is the most common type of progressive muscular
dystrophy.1,2 The disease is characterized by progressive
muscular atrophy and a poor prognosis. The gastrocnemius
muscles of patients undergo pseudohypertrophy, tendon
reflex weakening or disappearance, and proximal
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myasthenia. As the disease progresses, the patients may lose
their ability to walk before or around 12 years of age and die
of respiratory failure or heart failure when approximately 20
years-old. The incidence rate of DMD is about 1 in 3500
newborn boys, and symptoms start to appear at 5 years of
age. Patients are usually male but some female carriers are
affected by partial inactivation of the X chromosome; DMD is
an X-linked-recessive inherited disease.3,4 At present,
approximately 60-70% of the known pathogenic genes of
DMD are deletion mutations of one or more exons, 5-10%
are repetitive mutations, and 25-35% are point mutations
(single base mutations or small base insertion/deletion muta-
tions). Currently, there are no specific treatments available
clinically.2,5 Traditional methods, including acupuncture,
massage, functional training, and traditional Chinese medi-
cine, can maintain and enhance muscle strength, and some
later-stage cases need orthopedic treatment. Glycine, gluta-
mic acid, vitamin E, and hormones have no positive effect.
Muscle strength increases within half a year after cell trans-
plantation6–8 but the long-term effects are not ideal. Addition-
ally, the potential use of gene therapy is still under
exploration.9,10

In clinical practice, it is difficult to explain the phenomena
of liver injury and myocardial damage using routine biochem-
ical tests and liver protection treatment. When there are no
other reasons for auxiliary examination, CK levels can be
further investigated.11 It is easy to ignore the early-stage
symptoms of the disease, which could be misdiagnosed as
viral hepatitis, drug-induced liver injury, etc. Detailed physi-
cal examination is very important in the diagnosis of DMD.
The extensive application of next-generation gene sequenc-
ing provides promise for the early diagnosis of many dis-
eases, including DMD.12,13 Early intervention is highly
advantageous for maintaining the normal functions of
organs, and delaying disease progression.

Conclusions

DMD is a serious genetic disease of childhood. Gene sequenc-
ing is crucial for early diagnosis.
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Fig. 1. Next-generation sequencing results.

DMD gene deletion of exon 8-43 was hemizygous.
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