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Cytomegalovirus Infection in Infantile Hepatitis

So Young Na, M.D.

Department of Pediatrics, Dongguk University College of Medicine, Goyang, Korea

Purpose: The aims of this study was to compare and evaluate the clinical characteristics, laboratory data, and prog-
nosis for infants under age 1 year with CMV hepatitis and those with viral hepatitis of unknown etiology. 
Methods: A retrospective study was conducted of infants under age 1 year who were admitted with acute hepatitis. 
The exclusion criteria consisted of: autoimmune, genetic, metabolic, toxic, HAV, HBV, HCV, toxoplasma, rubella, 
herpes simplex, and Epstein‐Barr virus. The 30 patients included were divided into two groups based on markers 
for CMV (IgM anti‐CMV, CMV PCR in urine, CMV culture in urine). 
Results: The median age of patients (n=15) was 2.8 months. No other organ involvement was detected in any patient. 
Peak serum total bilirubin levels (n=4) ranged from 2.6 to 6.7 mg/dL. Peak serum ALT levels ranged from 51 to 1,581 
IU/L. The duration of ALT elevation ranged from 1.5 weeks to 26 weeks (median 9 weeks). All had recovered in full 
without ganciclovir; there were no cases of hearing loss. The median age of controls (n=15) was 2.5 months. Peak 
serum total bilirubin levels (n=4) ranged from 1.6 to 9.1 mg/dL. Peak serum ALT levels ranged from 26 to 1,794 IU/L. 
No significant differences were observed between both groups regarding the peak serum ALT levels, peak serum 
total bilirubin levels, duration of hyperbilirubinemia and ALT elevation. 
Conclusion: Although it was not possible to differentiate congenital infection with perinatal infection in this study, 
the prognosis of patients with CMV hepatitis without other organ involvement was good without ganciclovir treatment. 
(Pediatr Gastroenterol Hepatol Nutr 2012; 15: 91∼99)
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INTRODUCTION

　Infantile hepatitis is classified as infectious, meta-
bolic, genetic, idiopathic, and miscellaneous hepa-
titis. However, in a majority of cases with an un-
known etiology, viral infection was the main cause. 
More than 25 viruses (including Adenovirus, Coxsac-

kie viruses, Cytomegalovirus [CMV], Echovirus type 
20, Enterovirus, Epstein‐Barr virus, hepatitis A‐E vi-
rus, Herpes simplex virus, Human herpesvirus 6, 
Human herpesvirus 7, Influenza virus, Parvovirus 
B19, Rubella virus, TT virus, and Varicella‐Zoster vi-
rus) are associated with hepatitis in infants [1]. 
　CMV infection is the main cause of non A‐E viral 
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infantile hepatitis. A Japanese study [2] demon-
strated that CMV DNA was detected in whole‐blood 
samples of twenty‐five (58.1%) of 43 infants (mean 
age 4.6 months) with hepatitis. Another Japanese 
study [3] showed that the DNA of CMV was detected 
in the plasma of six (23%) of 26 infants (median, 7 
months old; range, 1 to 24 months). Among 45 
Korean children with acute non‐A,B,C viral hepatitis, 
the etiology was unknown for 26 infants (58%) and 
CMV in 14 (31%) infants [4]. 
　The prevalence of infection increases with age, and 
is higher for those with a lower socioeconomic status, 
and people living in developing countries. Congenital 
CMV infection occurs in approximately 0.2 to 2.4% of 
all live births [5-7]. Perinatal infection occurs more 
frequently than congenital infection and thus many 
more are infected within the first year. In a study con-
ducted in France [8], excretion of CMV in urine was 
detected in forty‐eight of 246 infants (19.5%) aged 
6-12 months attending 29 daycare centers.
　CMV is the most common virus that causes con-
genital infections. Approximately 90% of newborns 
with congenital infection have no clinical evidence of 
disease at birth; 5% have disease involving the neuro-
logic, hematopoietic, respiratory, gastrointestinal 
and other organ systems causing high mortality and 
long‐term sequelae [5]. In the remaining 5% of new-
borns, mild focal organ involvements such as ven-
triculomegaly, optic atrophy, cytopenia, hepatitis, 
and others are observed. The most common clinical 
manifestation of symptomatic congenital CMV in-
fection is liver function abnormalities in small for 
gestational age premature infants [9]. In perinatal 
CMV infection, the majority of infants will be asymp-
tomatic, and diseases such as hepatitis, pneumonitis, 
and mononucleosis occur in some infants.
　Congenital CMV infection is the most common vi-
ral cause of hearing loss in children [10], and hearing 
loss will be a long‐term sequelae for 50-60% of pa-
tients with symptomatic congenital CMV infection 
[11]. 10-15% of patients with asymptomatic con-
genital CMV infection develop long‐term sequelae, 
the most common being hearing loss [12]. On the 
other hand, perinatal CMV infection in infants can 

result in neurologic sequelae and psychomotor re-
tardation, but the risk of hearing loss does not in-
crease [5,13].
　The prognosis of CMV hepatitis has been known to 
be good in immunocompetent infants, but there are 
few studies that describe the clinical features of CMV 
hepatitis. Guidelines for the use of antiviral therapy 
such as ganciclovir have not been established. Also, 
little is known about the differences between CMV 
hepatitis and viral hepatitis of uncertain etiology, 
where tests for TORCH, EBV and Hepatitis A, B, C vi-
ruses, commonly checked in infantile hepatitis, are 
negative.
　The objective of this study was to compare and 
evaluate the clinical characteristics, laboratory data, 
and prognosis for infants under age 1 year with CMV 
hepatitis and those with viral hepatitis of uncertain 
etiology. 

MATERIALS AND METHODS

　A retrospective study of infants under 1 year of age 
who were admitted with acute hepatitis to the 
Department of Pediatrics, Dongguk University Ilsan 
Hospital, from April 2004 to February 2012 was 
conducted. The exclusion criteria consisted of: auto-
immune, genetic, metabolic, toxic hepatitis, Exan-
them subitum, extrahepatic bilary atresia, Kawasaki 
disease, muscular diseases, sepsis, and systemic dis-
orders such as urinary tract infections. Of these, 30 
patients, where markers for CMV (IgM anti‐CMV, 
CMV PCR in urine, CMV culture in urine) were ob-
tained and negative IgM anti‐HAV, HBsAg, IgM anti‐
HBc, anti‐HCV, IgM anti‐toxoplasma, IgM anti‐ru-
bella virus, IgM anti‐HSV, HSV PCR, IgG anti‐EBV, 
IgM anti‐EBV, EBV PCR tests, were analyzed. For tox-
ic hepatitis, medication histories for two months 
were evaluated.
　CMV serostatus was determined by enzyme im-
munoassay (VIDAS‐bioMérieux, Marcy‐l'Etoile, Fra-
nce). Qualitative CMV PCR assay was performed. The 
shell vial culture procedure was used for the isolation 
of CMV from urine specimens. 
　None of the infants suspected of infectious hep-
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atitis, excluding CMV, had positive tests for IgM anti‐
toxoplasma and the viruses mentioned above.
　In this study, the reasons for limiting the age of on-
set to 1 year are as follows: First, the author at-
tempted to clarify the association between CMV in-
fection and hepatitis by excluding those who were in 
latent states with prolonged CMV excretion regard-
less of the current hepatitis. Second, the author at-
tempted to evaluate the correlation between CMV in-
fection and major contributory factors in trans-
mission (such as breast milk feeding or spontaneous 
delivery) by minimizing confounding factors (like 
childcare centers).
　The 30 patients included were divided into two 
groups based on markers for CMV. CMV hepatitis was 
identified in any of the following results: a positive 
IgM anti-CMV, detection of CMV DNA in urine speci-
mens by PCR assay, or isolation of CMV in urine 
specimens. The following were reviewed in all the pa-
tients from both groups: age at onset, alanine amino-
transferase (ALT), aspartate aminotransferase (AST), 
breast milk intake, educational background of the pa-
rents, gestational age, mode of delivery, number of 
siblings, physical examination, sex of the patient, 
symptoms and, total bilirubin. 

Statistical analysis
　Statistical analyses were performed using SPSS 
program version 17.0. A univariate analysis for dis-
crete variables was performed using Fisher’s exact 
test. A nonparametric Mann‐Whitney test was em-
ployed to compare continuous variables between the 
groups. Significance was established as p＜0.05 in all 
tests.

RESULTS

Patient group 
　Fifteen patients showing 3 positive markers for 
CMV were enrolled and analyzed for this study (Table 
1). The patient median age was 2.8 months (range 1.3 
to 12 months) and nine (60%) of fifteen patients 
were younger than 3 months of age. There was a ratio 
of seven males to eight females. One patient was born T
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Table 2. Comparison of the Clinical Characteristics between the Patient Group and the Control 

CMV hepatitis (n=15)  Uncertain viral hepatitis (n=15) p-value

Prematurity, n (%) 
Breast milk or mixed feeding, n (%) 
Spontaneous delivery, n (%) 
No sibling, n (%) 
Well-educated parents, n (%) 
Age at onset (mo) 
Fever, n (%)
Duration of fever (day)
Hyperbilirubinemia, n (%) 
Peak total bilirubin (mg/dL) 
Peak direct bilirubin (mg/dL) 
Peak AST (IU/L)
Peak ALT (IU/L) 
Peak levels of ALT†(IU/L) 

        ＜100
 100≦  ＜300
 300≦  ＜500

 500≦  ＜1,000
＞1,000

Duration of hyperbilirubinemia (wks) 
Duration of AST elevation (wks)
Duration of ALT elevation (wks)
Total WBC count (103/μL)
Lymphocyte count (103/μL)

1 (6)
10 (66)
10 (66)
9 (60) 

11 (73)
2.8 (1.3-12)

9 (60)
 3 (1-5)

4 
5.3 (2.6-6.7)
4.0 (2.3-4.5)

320 (59-1,092)
310 (51-1,581)

3
3
3
5
1

6 (3-9)
12 (1.5-34)
9 (1.5-26)

11,980 (6,030-21,000)
6,708 (3,196-16,800)

0 (0)
11 (73)
12 (80)
6 (40)
8 (53)

2.5 (0.8-12)
6 (40)

 1 (1-4)
4

3.4 (1.6-9.1)
1.1 (0.4-6.3)
429 (64-801)
425 (26-1,794)

4
2
2
5
2

2.8 (0.7-6)
5 (0.5-44)
5 (0.3-44)

10,980 (4,700-18,800) 
5,703 (1,603-9,422)

1.0
1.0
0.7
0.5
0.7
0.8
0.5
0.3
1.0
0.7
0.3
0.7
0.7
0.9

0.2
0.2
0.2
0.3
0.2

Data for each group are expressed as number (%) or median (range). AST: aspartate aminotransferase, ALT: alanine aminotransferase,
WBC: white blood cell.

at 28 weeks and one day of gestation; all other pa-
tients were born at term. Birth weights were within 
normal range. Ten (67%) patients were born by vagi-
nal delivery. Overall the rate of breast‐feeding was 
67%. No patients received blood transfusions or blood 
products. 
　Clinical symptoms at presentation included fever 
(60%), followed by vomiting, and jaundice. Nine pa-
tients had a fever of one to two days duration before 
admission, of whom three were given antipyretics 
but there were no records of the medication given. All 
symptomatic patients had one symptom; four pa-
tients were asymptomatic at presentation. None had 
coagulopathy, hepatosplenomegaly or thrombocy-
topenia. No other organ involvement was detected in 
any patient. After admission, fever duration ranged 
from 1 to 5 days (median 3 days). 
　Four patients had hyperbilirubinemia, all of them 
under 3 months of age. Peak serum total bilirubin 
levels ranged from 2.6 to 6.7 mg/dL (median 5.3 mg/ 

dL). Peak serum direct bilirubin levels ranged from 
2.3 to 4.5 mg/dL (median 4.0 mg/dL). The duration of 
hyperbilirubinemia ranged from 3 to 9 weeks (medi-
an 6 weeks) as shown in Table 2. Peak serum AST lev-
els ranged from 59 to 1,092 IU/L (median 320 IU/L). 
Peak serum ALT levels ranged from 51 to 1,581 IU/L 
(median 310 IU/L). The duration of AST elevation 
ranged from 1.5 to 34 weeks (median 12 weeks). The 
duration of ALT elevation ranged from 1.5 to 26 
weeks (median 9 weeks). All had recovered in full 
without ganciclovir. 

Control group
　A total of 15 patients were enrolled as controls. The 
patient median age was 2.5 months (range 0.8 to 12 
months), nine (60%) of 15 patients were younger 
than 3 months of age. All were born at term and the 
majority of patients were born by vaginal delivery. 
Overall the rate of breast‐feeding was 73.3%. 
　At presentation, clinical symptoms included fever 
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(40%), followed by cough, rhinorrhea, and vomiting. 
The patient that presented with a cough or rhinorrhea 
was diagnosed with upper respiratory infection, bron-
chiolitis, or pneumonia. No patients had coagulop-
athy, hepatosplenomegaly, and thrombocytopenia. 
The duration of the fever ranged from 1 to 5 days 
(median 1 day). 
　Four patients of varied ages had hyperbilirubine-
mia. Peak serum total bilirubin levels ranged from 1.6 
to 9.1 mg/dL (median 3.4 mg/dL). Peak serum direct 
bilirubin levels ranged from 0.4 to 6.3 mg/dL (median 
1.1 mg/dL). The duration of hyperbilirubinemia ran-
ged from 0.7 to 6 weeks (median 2.8 weeks) as shown 
in Table 2. 
　Peak serum AST levels ranged from 64 to 801 IU/L 
(median 429 IU/L). Peak serum ALT levels ranged 
from 26 to 1,794 IU/L (median 425 IU/L). The dura-
tion of AST elevation ranged from 0.5 to 44 weeks 
(median 5 weeks). The duration of ALT elevation 
ranged from 0.3 to 44 weeks (median 5 weeks). All 
had recovered in full without complications.

Comparison of the clinical characteristics 
between the patient group and the control 
　No significant differences were observed between 
both groups regarding the educational background of 
parents, number of siblings, rate of breast‐feeding, 
and ratio of spontaneous delivery (Table 2). 
　Also, there were no significant differences between 
the groups with respect to age at presentation, fever 
duration, distribution of patients upon peak serum 
ALT levels, peak serum ALT levels, peak serum AST 
levels, peak serum direct bilirubin levels, and peak se-
rum total bilirubin levels. 
　The patient group had higher values for duration of 
ALT elevation, duration of AST elevation, and dura-
tion of hyperbilirubinemia compared with the con-
trol group; however the differences were not statisti-
cally significant.

DISCUSSION 

　The confirmative diagnostic test for CMV infection 
is virus isolation or demonstration of CMV genetic 

material by a polymerase chain reaction (PCR) from 
urine or saliva [5,14]. In this study, CMV infection 
was confirmed in all patient groups by CMV DNA de-
tection in urine specimens by PCR assay or virus iso-
lation in urine specimens. 
　Although CMV infection was documented in pa-
tients with hepatitis, confirmation of the association 
of CMV infection with hepatitis must be interpreted 
with caution. This is because CMV infection leads to 
a lifelong latent phase in normal hosts [5] and in-
fected hosts excrete the virus for considerable periods 
in their saliva and urine [14]. Therefore, viral ex-
cretion in the urine alone does not necessarily in-
dicate an etiological role for the virus in hepatitis. A 
longitudinal cohort study [15] showed the median 
duration of viral urinary excretion in children born 
with asymptomatic and in those with symptomatic 
congenital CMV infection were 4.55 years and 2.97 
years, respectively. However, in general, high to me-
dium levels of IgM antibody (peak titers) can be de-
tected during the first 1 to 3 months after the onset of 
infection, after which the titer starts declining but re-
mains positive for more than 9 months after the onset 
of primary infection [16]. Therefore, a positive IgM 
anti‐CMV result alone is insufficient to confirm an as-
sociation with hepatitis. Although a finding of typical 
cytomegalic inclusions is diagnostic for CMV hep-
atitis, they are rarely detected in a liver biopsy of im-
munocompetent individuals. Also numerous other 
findings on the liver biopsy have been documented 
[17,18]. So, the direct detection of CMV DNA or anti-
gen in liver tissue by means of a virus culture, im-
munohistochemistry, in situ hybridization or PCR is 
recommended to confirm the diagnosis [19]. Howev-
er, liver biopsy was not performed in this study be-
cause all patients with hyperbilirubinemia had peak 
serum total bilirubin levels on the first hospital day, 
which had continued to decline during follow‐up. 
More specifically, in patients with relatively high lev-
els of total bilirubin, serum total bilirubin levels fell to 
within 4 to 5 mg/dL in the first week and within 3 to 
4 mg/dL in the second week. Then they had normal-
ized by the seventh week and the ninth week, 
respectively. In addition, 3 patients also presented 
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with a fever suggestive of infection, and the fever 
abated within the 3rd hospital day. Likewise, a liver 
biopsy in typical acute viral hepatitis is not usually 
necessary. The remainder of the patients, namely the 
patients without hyperbilirubinemia, liver biopsy 
was not indicated because serum ALT reached their 
peak within the third hospital day, and had con-
tinued to decline during follow‐up.
　There were some investigations of the causal rela-
tionship between CMV infection and disease in pa-
tients with acute hepatitis in whom liver biopsy was 
not performed. In one study, the CMV DNA was de-
tected in the plasma specimens of four (15.4%) of 
twenty‐six children (median age, 7 months old) with 
hepatitis, compared with none of the 48 normal con-
trol infant (median, 10.5 months) [3]. In another 
study, the detection rate of CMV DNA in whole‐blood 
samples of 43 infants (mean age 4.6 months) with 
hepatitis was 58.1% by conventional PCR assay and 
67.4% by RT‐PCR assay, respectively [2]. In contrast, 
no CMV DNA was detected in any of the 97 healthy 
subjects (mean age 6.3 months) which was statisti-
cally significant. In addition, 12 (27.9%) patients 
showed a significant elevation in the IgG anti‐CMV 
antibody titre, compared to none in the controls. Five 
(13.9%) patients showed significant positive results 
on IgM Anti‐CMV antibody, compared to none in the 
controls. In this study, the urine CMV PCR or urine 
CMV virus culture was positive for everyone in the pa-
tient group, but IgM anti‐CMV was negative for some 
of the patients. The IgM anti‐CMV negative patients 
were mainly those under 3 months of age; young in-
fants have immature immune systems which may fail 
to produce antibodies in acute infections and IgM anti
‐CMV can come back negative [20].
　The incubation period of CMV ranges from 4 to 12 
weeks (mean 8 weeks). Congenital CMV infection is 
diagnosed when the virus is isolated in infants within 
the first 2 weeks of life [5,21]. Therefore, it is difficult 
to differentiate perinatal infection from congenital 
infection in infants more than 2 weeks of age, unless 
clinical features of the former such as chorioretinitis, 
hearing loss, intracranial calcification, and micro-
cephaly are present [21,22]. Since negative IgG anti‐

CMV indicates the absence of congenital infection, 
and all IgG anti‐CMV tests performed in this study 
were positive, we were unable to distinguish perinatal 
infection from congenital infection. A 5‐week‐old pa-
tient, the youngest in the patient group, in whom a 
marker for CMV were examined in the second week of 
life. Therefore, it is impossible to differentiate con-
genital infection from perinatal infection. There were 
no hepatosplenomegaly, intrauterine growth re-
tardation, microcephaly, prematurity (excluding pa-
tient 15) or thrombocytopenia, in the patient group. 
Examination of the fundus and a hearing test also re-
vealed no abnormalities in the patient group.
　In order to date the onset of infection, a review of 
the literature on the excretion of CMV in urine after 
primary infection was done. In a prospective study 
[23], the rate of early‐postnatal CMV viruria in in-
fants with median 31 weeks gestation (n=95) born 
to CMV‐seropositive mothers without congenital 
CMV infection was 22%. Among these infected in-
fants, the time of the first detection of CMV viruria 
ranged from 32 to 140 days (median 75 days). 
Another prospective study [24] on babies born to 
mothers whose cervical cultures were positive at late 
pregnancy, indicated that the babies were virus neg-
ative at birth and started to excrete virus in urine be-
tween 3 and 12 months after birth. A study of 45 sero-
negative adolescents with asymptomatic primary 
CMV infection found that the time of first detection 
of CMV viruria ranged from 2 to 80 weeks after in-
fection [25]. As mentioned previously, the diverse 
range of first detection of CMV viruria was not appli-
cable to our patients in differentiating congenital in-
fection from perinatal infection. 
　Transmission of CMV occurs 1) in utero by trans-
placental passage from hematogenous spread to the 
fetus during maternal viremia, 2) at birth by passage 
through an infected maternal genital tract, or 3) post-
natally by ingestion of CMV‐positive human milk, 
saliva, or by transfusion. The most frequent perinatal 
sources of virus are genital tract secretions at delivery 
and breast milk. Around 2-28% of seropositive moth-
ers shed CMV in cervical and vaginal secretions dur-
ing delivery, and approximately 50% of exposed in-
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fants were infected [26]. Around 9-88% of sero-
positive mothers shed CMV into their milk, and ap-
proximately 50-60% of infants fed breast milk that 
contains the virus became infected [26,27]. A study 
on risk factors of early post‐natal CMV infection re-
vealed that receiving breast milk within the first 30 
days (OR=4.5, p=0.02) or for greater than 30 days 
(OR=7.9, p＜0.01) were independently associated 
with CMV infection [23]. Birth weight, blood trans-
fusion and vaginal delivery were not associated fac-
tors [23]. In this study, no significant differences 
were observed between both groups regarding the 
educational background of parents, the rate of breast‐
feeding, the ratio of spontaneous delivery, and the 
number of siblings. No patients in patient group at-
tended childcare centers or received blood trans-
fusions or blood products. However, due to inherent 
limitations of a retrospective study, the CMV status of 
siblings and mothers and the economic status of the 
parents are unknown and limit the results of the 
analysis.
　In this study, the incidence of CMV hepatitis was 
50% (15 of 30 patients), for none of the tests for hep-
atitis A, B, C virus, toxoplasma, rubella virus, herpes 
viruses, EBV were positive in infants with suspected 
infectious hepatitis. There are few studies reporting 
the frequency of CMV hepatitis in patients with acute 
viral hepatitis. There is only one such study in Korea, 
and it reported that CMV infection was confirmed in 
31% of acute non‐A, B, C viral hepatitis patients (14 
out of 45 patients) [4].
　Clinical manifestations of CMV hepatitis in im-
munocompetent hosts as overt jaundice are rare; 
aminotransferase elevation is moderate, it peaks at 
2-3 weeks and mostly returns to normal at 5 weeks 
[28]. In infants with CMV hepatitis, fever was the 
most common symptom at presentation, hep-
atosplenomegaly was not found, and hyperbilirubi-
nemia was not common and only found in infants 
under 3 months of age. The median peak total bilir-
ubin was 5.25 mg/dL, peak ALT ranged from 51 to 
1,581 IU/L. Both reached the maximum within 3 days 
of onset of symptoms and it is different from what 
was previously known. The median duration of hy-

perbilirubinemia was 6 weeks. The median duration 
of ALT elevation was 9 weeks. 
　In this study, treatment with ganciclovir was de-
termined to be unnecessary, for all patients with jaun-
dice and ALT elevation showed early improvement and 
there were no neurologic or multi-organ involvement. 
All patients fully recovered. Patients with jaundice 
were given ursodeoxycholic acid. In general, CMV hep-
atitis in immunocompetent patients does not require 
antiviral therapy. It has been reported that, rarely, 
acute CMV infection in patients with normal immune 
systems can cause massive hepatocellular necrosis and 
coagulopathy [28]. There are reports of effective ganci-
clovir treatment of acute CMV hepatitis in im-
munocompetent children [29,30]. Also, biochemical, 
serological, virological improvements have been re-
ported in cases of neonatal cytomegalovirus cholestatic 
hepatitis treated with ganciclovir [31]. Thus, admin-
istration of ganciclovir can be considered in CMV hep-
atitis patients with severe jaundice, coagulopathy or 
severe ALT elevation; however, specific levels of bilir-
ubin, ALT, PT (INR) have not been established. Also, it 
needs to be taken into consideration that neutropenia, 
thrombocytopenia, and other toxicities of ganciclovir 
are frequent and often severe, and in Korea, insurance 
applies only to immunocompromised patients or pa-
tients with CMV retinitis.
　On the other hand, the need for antiviral therapy in 
symptomatic congenital CMV infection in infants 
has not been established due to insufficient data 
[13,15]. Other references state that administration of 
ganciclovir could be considered in cases of sympto-
matic congenital CMV infection involving the central 
nervous system [26], and ganciclovir may be helpful 
in perinatal infection of critically ill infants [14].
　No significant differences were observed between 
both groups with respect to the duration of ALT ele-
vation, distribution of patients upon peak serum ALT 
levels, duration of hyperbilirubinemia, peak serum 
ALT levels, and peak serum bilirubin levels. First, this 
could be due to the small number of patients in the 
study. Second, other causes of viral hepatitis not test-
ed for in this study could have been included in the 
patient group. Since very little of the incidence of vi-
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ral hepatitis of unknown etiology in children is 
known, estimating the number of patients included 
is difficult. However, there were no patients with res-
piratory symptoms in the patient group; the rotavirus 
stool antigen, adenovirus stool antigen, stool culture 
of patient number 12 presenting with vomiting for 
one day was negative, vomiting subsided on the day 
of admission, and there was no fever or diarrhea dur-
ing the hospital stay.
　There was no chorioretinitis or hearing loss in our 
patient group. Sensorineural hearing loss is the most 
common sequelae of congenital CMV infection, and 
occurs in symptomatic congenital CMV infection as 
well as in patients with asymptomatic congenital 
CMV infection. In particular, delayed onset of sensor-
ineural hearing loss in childhood appears in 5-18% of 
patients with asymptomatic congenital CMV in-
fection [13,32,33]. In addition, in 50% of patients 
with delayed hearing loss in asymptomatic con-
genital CMV infection, hearing loss worsened during 
childhood (median age at first progression at 18 
months [range, 2 to 70 months])  [33]. Therefore, 
regular hearing test is recommended for patients 
with a history of congenital CMV infection until ele-
mentary school [10].
　In conclusion, although congenital CMV infection 
and perinatal CMV infection were not discernible in 
this study, prognosis was good without ganciclovir 
treatment. There were no significant differences in 
the clinical features between infants with CMV hep-
atitis and those with viral hepatitis of unknown 
etiology. However, this study has a small number of 
patients, and future studies with more patients are 
needed. Congenital CMV infections cause severe 
symptoms at birth that lead to death in some cases, 
and long‐term sequelae such as hearing loss in more. 
Determination of CMV infection in infants with viral 
hepatitis is important for administration of antiviral 
medications can improve the course of the illness and 
reduce complications.
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