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Gaucher Disease Coexisting with Cytomegalovirus 
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	 Patient:	 Female, 4-month-old
	 Final Diagnosis:	 Gaucher disease
	 Symptoms:	 Progressive hepatosplenomegaly since birth • sensory neurological hearing loss
	 Clinical Procedure:	 —
	 Specialty:	 Genetics • Infectious Diseases • Metabolic Disorders and Diabetics • Pediatrics and Neonatology

	 Objective:	 Rare disease
	 Background:	 Gaucher disease is a rare autosomal recessive disorder characterized by mutations in the glucocerebrosidase 

gene, resulting in deficient enzyme activity and accumulation of glucocerebroside in macrophages, which leads 
to pathological changes in affected organs. The atypical clinical manifestations of Gaucher disease often con-
tribute to delays in diagnosis and treatment.

	 Case Report:	 We present the case of a 4-month-old female infant admitted to the Department of Pediatrics with progres-
sive hepatosplenomegaly since birth. Concurrently, she had cytomegalovirus infection and sensory neurolog-
ical hearing loss. Gaucher disease diagnosis was confirmed through whole-exome sequencing and validated 
by a glucocerebrosidase activity test, revealing the mutation site as c.1448T>C. This report outlines the differ-
ential diagnosis process for Gaucher disease in this infant before confirmation, contributing valuable insights 
for early diagnosis.

	 Conclusions:	 Our case underscores the challenge of diagnosing Gaucher disease due to its atypical presentation. The coex-
istence of cytomegalovirus infection complicates the clinical picture, emphasizing the need for careful differen-
tial diagnosis. Unfortunately, delayed diagnosis is all too common in rare diseases like Gaucher disease, even 
when the clinical presentation is seemingly typical. This highlights the need for increased awareness and edu-
cation within the medical community to facilitate early recognition, which is essential for prompt intervention 
and improved outcomes. This report contributes valuable clinical and genetic information, aiming to enhance 
awareness and deepen the understanding of Gaucher disease in infants, particularly those with concurrent 
infections.
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Introduction

Gaucher disease (GD) is an uncommon genetic disorder inher-
ited in an autosomal recessive manner. It is characterized by 
mutations in the glucocerebrosidase gene (GBA1), leading to 
deficiency of this enzyme’s activity. Consequently, there is an 
accumulation of glucocerebroside in macrophages within hu-
man organs, ultimately resulting in pathological changes with-
in the affected organs [1].

GD is a rare condition with non-specific manifestations that 
are found in many other disorders, often causing delays in 
both diagnosis and treatment. This report aims to provide a 
concise summary of the clinical characteristics and gene se-
quencing findings pertaining to an infant diagnosed with GD 
concurrently experiencing cytomegalovirus (CMV) infection.

Case Report

A 4-month-old female was referred to the pediatric depart-
ment due to liver and spleen enlargement persisting for 4 
months. Born at 40 weeks of gestational age with no prena-
tal or perinatal risk factors, the infant received treatment 18 
hours after birth for “jaundice accompanied by fever for 3 
hours.” Hepatosplenomegaly was observed during hospital-
ization, with both liver and spleen positioned 3 cm below the 
ribs. A color ultrasound revealed a spleen size of 6.5×3.0 cm, 
positioned 2.8 cm below the ribs, displaying a regular shape 
and uniform internal echo. The liver parenchyma exhibited uni-
form echo, with clear intrahepatic bile ducts and blood ves-
sels. Complete blood count analysis revealed white blood cell 
count 18.76×109/L, red blood cell count 4.89×1012/L, hemoglo-
bin 174 g/L, platelet count 69×109/L, neutrophil percentage 
58.6%, lymphocyte percentage 30.8%, monocyte percentage 
7.6%, high-sensitivity C-reactive protein 6.52 mg/L, and pro-
calcitonin 3.36 ng/ml. Platelet count returned to normal on 
the 11th day of anti-infection treatment. Platelet autoantibody 
testing revealed no abnormalities. The mother had no histo-
ry of immune thrombocytopenia. Comprehensive testing for 
hepatitis B and C viruses showed no abnormalities. No abnor-
malities were detected in liver function or TORCH tests. After 
a 2-week course of anti-infection treatment, the infant was 
discharged with a diagnosis of “neonatal sepsis, neonatal hy-
perbilirubinemia, thrombocytopenia, and neonatal intracranial 
hemorrhage (restricted to the germinal matrix of the brain).”

Subsequent periodic ultrasound reviews indicated progressive 
aggravation of hepatosplenomegaly. Family history of genetic 
or infectious diseases and hepatosplenomegaly was denied by 
the parents. Physical examinations after admission revealed 
hepatosplenomegaly, with both the liver and spleen positioned 
4 cm below the ribs, exhibiting good texture. Laboratory test 

results, including complete blood count, liver function, ceru-
loplasmin, blood lactic acid, or glycogen staining, were nor-
mal before admission. Coagulation function, blood ammonia, 
blood lactic acid, electrolytes, liver and kidney function, myo-
cardial enzymes, C-reactive protein, and immunoglobulin, and 
complement levels were normal after admission. Additional 
tests, such as thalassemia gene, hepatitis A, B, E, Epstein-
Barr (EB) virus, and respiratory tract viruses, yielded normal 
results. Lipid profile tests showed elevated triglyceride levels 
(4.44 mmol/L, normal range: 0.4-2.3 mmol/L), maintained be-
tween 3.44 mmol/L and 3.75 mmol/L during hospitalization. 
It is important to note that at the time of CMV infection di-
agnosis and the subsequent diagnosis of Gaucher disease at 
the age of 4 months, repeated complete blood count examina-
tions consistently showed no recurrence of thrombocytopenia.

CMV testing indicated elevated IgM antibody levels (9.86 S/CO, 
normal <1S/CO) and IgG antibody levels (219.1 AU/mL, normal 
<6 AU/mL). CMV nucleic acid levels in urine were 2.78 E3 cop-
ies/ml (normal value <1 E3 copies/ml). CMV antibody affinity 
tests revealed low-affinity antibodies. Auditory brainstem re-
sponse (ABR) tests indicated short ABR response values of 80 
dBnHL for the left ear and 70 dBnHL for the right ear. Fundus 
screening demonstrated fully developed retinal blood ves-
sels. Blood and urine screening for metabolic diseases, includ-
ing amino acid, acylcarnitine, and organic acid levels, yielded 
normal results. Abdominal color ultrasound revealed specif-
ic details of liver and spleen dimensions. Color echocardiog-
raphy displayed no abnormalities in cardiac morphology and 
function, and brain magnetic resonance imaging showed no 
anomalies. Following clinical observations not entirely aligning 
with the expected disease course, whole-exome sequencing 
was conducted on the blood samples from the infant and her 
parents. The sequencing results revealed a significant varia-
tion in GBA1 that correlated with the clinical presentation of 
the infant. Analysis of the GBA1 revealed a homozygous vari-
ation in the infant, specifically NM_001005741.2: c.1448T>C 
(p.Leu483Pro) (Figure 1). This mutation, occurring at the 1448th 
base in the coding region, resulted in the substitution of leu-
cine with proline at the 483th amino acid position in the cod-
ing protein. The whole-exome sequencing of her parents con-
firmed a heterozygous variation at this locus, as illustrated in 
Figures 2 and 3. The patient was discharged without further 
examinations or treatments per parental request.

The glucocerebrosidase activity detected in outpatient follow-up, 
measuring 0.32 μmol/L/h (reference value: 1.26-22.23 μmol/L/h), 
was conducted at a children’s hospital, as our institution did 
not offer this specific testing. Knee joint X-rays and electro-
encephalograms showed no abnormalities. During outpatient 
follow-up, the patient displayed neurological abnormalities, 
with poor movement and focusing function of the eyes. These 
manifestations, including oculomotor dysfunction, align with 
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recognized early findings in neuronopathic GD. Notably, the 
assessment did not reveal other neurological abnormalities 
such as convulsions or myoclonus. Regrettably, due to outpa-
tient follow-up at a children’s hospital, imaging data was un-
available, and post-discharge follow-up from our hospital was 
conducted via telephone. The patient had been receiving imi-
glucerase treatment beginning 4 months after the diagnosis.

Discussion

The clinical manifestations of GD are often atypical, posing 
challenges to accurate clinical diagnosis. In this case, the pa-
tient presented with hepatosplenomegaly immediately after 
birth, with an unknown etiology. Liver and spleen enlargement 
progressively worsened, accompanied by abnormal triglyceride 
levels. The confirmation of GD diagnosis was achieved through 
whole-exome sequencing and glucocerebrosidase activity test.

In discussing GD, it is essential to recognize its 3 main types 
based on clinical features, age of onset, and organ involve-
ment. Type 1 GD (GD1), or non-neuronopathic, manifests with 
hepatosplenomegaly, cytopenia, and bone abnormalities. On 
the other hand, type 2 (GD2) and type 3 (GD3), referred to as 
neuronopathic, present acute and chronic forms, respective-
ly. This classification is pivotal for understanding the diverse 
clinical spectrum and guiding appropriate management [2].

GD is mainly caused by pathogenic mutations in the GBA1. 
The GBA1, located on chromosome 1Q21, has over 300 muta-
tions, with their prevalence varying across different races [3]. 
Significantly, the c.1226A>G (N409S) mutation is prevalent 
among individuals in Europe and is also identified as one of 
the common mutations in North Africa, the Middle East, India, 
and China [4]. Conversely, the c.1448T>C (L483P) and c.754T>A 
(F252I) mutations are more prevalent in Asians [5]. Different 
types of GD are associated with distinct gene mutations, with 

Figure 1. �Whole-exome sequencing analysis of the infant. (A) Reference sequence: This segment illustrates the reference sequence 
representing the normal genomic configuration. (B) Sequencing results: Results of the sequencing analysis. The identified 
homozygous variation, NM_001005741.2: c.1448T>C (p.Leu483Pro), is emphasized, indicating the substitution of the 1448th 
base in the coding region (marked by the arrow). This alteration leads to the change from T to C, consequently modifying the 
483th amino acid from leucine to proline.
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c.115+1G>A (IVS2+1), c.1504C>T (R463C), and c.1604G>A 
(R496H) being more common [6]. Mutations in c.1448T>C 
(L483P) and c.754T>A (F252I) are linked to GD2 and GD3 in 
Asians [5]. Notably, the L483P variants, whether in homozy-
gous or compound heterozygous states, lead to the develop-
ment of GD2 or GD3 not only in East Asia but also in countries 
such as Sweden, Poland, Turkey, and Egypt [7,8]. The L483P al-
lele is intricate, exhibiting variations ranging from simple point 
mutations to complex recombinations with the glucosylceram-
idase beta pseudogene, often resulting in more severe out-
comes. The identified homozygous pathogenic mutant gene in 
this infant aligned with the common c.1448T>C (L483P) muta-
tion in Asian populations. The patient was considered to have 
GD3, diagnosed based on subacute neuropathic variation, as 
evidenced by previous reports, along with distinctive eye find-
ings, hearing loss, and the identified genotype.

Neurological manifestations of GD encompass a range of symp-
toms, including bulbar palsy, ocular motor disorders, epileptic 
seizures, opisthotonus, cognitive impairment, cerebellar ataxia, 

and myoclonus [1]. However, in this case, no such symptoms 
were observed, except for sensorineural hearing loss reported 
after admission. Sensorineural hearing loss is a rare feature in 
GD, but it has been documented in cases of GD3, where chil-
dren exhibited abnormal acoustic reflection, medial olivary 
cochlear system function, and altered auditory brainstem re-
sponse after audiological tests [9]. Another reported case in-
volved a 5-year-old patient with GD2 who showed abnormal 
changes in auditory brainstem response 2 months before the 
onset of opisthotonus and strabismus [10].

After admission, CMV infection was confirmed in this case. 
While CMV infection was not the primary cause of hepato-
splenomegaly after birth, it may have contributed to its ag-
gravation. Some researchers propose that CMV infection can 
trigger the clinical manifestations of GD. However, a study in-
volving 99 cases of GD1 combined with EB virus and/or CMV 
virus revealed no direct correlation between the severity of 
GD1 and viral infection [11]. Nevertheless, CMV infection can 
interfere with recognition of GD symptoms. GD2 and GD3 

Figure 2. �Whole-exome sequencing of the infant’s father. (A) Reference sequence: This segment illustrates the reference sequence 
representing the normal genomic configuration. (B) Sequencing results: Results of the sequencing analysis. The figure depicts 
a heterozygous variation on the GBA1 (marked by the arrow), observed at the same locus as indicated in Figure 1.
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present with various neurological symptoms, including hearing 
loss, while CMV infection itself can cause sensorineural hear-
ing loss. Before the GD diagnosis, the patient underwent eval-
uation and received antiviral therapy with ganciclovir based 
on evidence of CMV infection and sensory nerve hearing loss. 
Although many researchers believe that CMV infection with 
hearing loss alone necessitates antiviral treatment, there is no 
consensus on this recommendation [12]. In this case, CMV in-
fection and GD coexisted, and the exact cause of sensorineu-
ral hearing loss remains uncertain. Hearing impairment may 
manifest in the early stages of GD. Therefore, it is essential 
to differentiate children with hepatosplenomegaly and hear-
ing impairment from those with the neuropathic variant GD.

The treatment landscape for GD predominantly revolves around 
regular intravenous enzyme replacement therapy (ERT), rec-
ognized as the primary approved intervention for symptomat-
ic pediatric cases [1]. The emphasis on prompt ERT initiation 
for pediatric GD patients aligns with literature advocating its 
efficacy in mitigating hepatosplenomegaly, improving blood 

Figure 3. �Whole-exome sequencing of the infant’s mother. (A) Reference sequence: This segment illustrates the reference sequence 
representing the normal genomic configuration. (B) Sequencing results: Results of the sequencing analysis. The figure 
illustrates a heterozygous variation on the GBA1 (marked by the arrow), detected at the same locus as presented in Figure 1.
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parameters, and enhancing overall quality of life. Notably, on-
going research into experimental approaches, such as gene 
therapy and pharmacological chaperones [13,14], contributes 
to the broader understanding of GD treatment strategies, em-
phasizing the importance of early intervention and the ex-
ploration of novel therapies for comprehensive patient care.

However, it is crucial to acknowledge the limitations of this 
study, notably the lack of imaging data due to outpatient fol-
low-up at a different hospital, which may have affected full as-
sessment of neurological abnormalities. Additionally, reliance 
on telephone follow-up introduces a potential constraint on 
data completeness. Despite these limitations, this study sheds 
light on the diagnostic challenges associated with coexisting 
GD and cytomegalovirus infection in infants.
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Conclusions

Our case underscores the challenge of diagnosing GD due to its 
atypical presentation. The coexistence of CMV infection com-
plicates the clinical picture, emphasizing the need for careful 
differential diagnosis. It is important to consider that infants 
presenting with progressive hepatomegaly and splenomega-
ly may raise suspicion of a genetic liver disease. However, it 
is essential to emphasize that thorough laboratory investiga-
tions are imperative to exclude the possibility of a concurrent 
infection affecting these 2 organs. Unfortunately, delayed di-
agnosis is all too common in rare diseases like GD, even when 
the clinical presentation is seemingly typical. This highlights 

the urgency for increased awareness and education within 
the medical community to facilitate early recognition. Early di-
agnosis is paramount for prompt intervention and improved 
outcomes. This report contributes valuable clinical and genet-
ic information, aiming to enhance awareness and deepen the 
understanding of GD in infants, particularly those with con-
current infections.
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