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Abstract. The aim of the study was to explore the efficacy
of small-dose ganciclovir on cytomegalovirus infections as
well as its effects on the liver function and miR-UL112-3p
of children. A total of 141 children infected with cyto-
megalovirus admitted to the Affiliated Hospital of Weifang
Medical University from May 2015 to August 2017 were
enrolled, of which 74 children were treated with small-dose
ganciclovir as an observation group (Obs group), and the rest
were treated with conventional-dose ganciclovir as a control
group (Con group). The two groups were compared in effi-
cacy after treatment, changes of liver function indexes [total
bilirubin (TB), alanine aminotransferase (ALT), and aspartate
aminotransferase (AST)] and miR-UL112-3p before and after
treatment, and adverse reactions after treatment. A receiver
operating characteristic (ROC) curve was drawn to analyze
the value of miR-UL112-3p in predicating efficacy on cyto-
megalovirus infections in children, and Pearson's correlation
analysis was carried out to analyze the correlation between
miR-UL112-3p expression and TB, ALT and AST. The
MV-DNA level between the two groups after treatment was
compared. The two groups showed no significant difference
in efficacy and adverse reactions (both P>0.05), and before
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treatment, there was also no significant difference between the
two groups in miR-UL112-3p, TB, ALT, and AST, while after
treatment, both groups showed lower levels of miR-UL112-3p,
TB, ALT, and AST, and the Obs group showed significantly
lower levels thereof than the Con group (all P<0.05). In addi-
tion, the area under the curve (AUC), specificity, and sensitivity
of miR-ULI112-3p in the ROC curve of the Obs group were
0.866, 73.77 and 84.62%, respectively, while the AUC, speci-
ficity, and sensitivity of the ROC of the Con group were 0.837,
75.44, and 90.00%, respectively. Furthermore, miR-UL112-3p
was positively correlated with TB, ALT, and AST, respec-
tively. The CMV-DNA level in the Obs group was lower than
that in the Con group, but the difference was not significant,
and the level of CMV-DNA was positively correlated with
that of miR-UL112-3p. In conclusion, small-dose ganciclovir
can better improve the liver function of the children, and
downregulate miR-UL112-3p in them. The AUC, specificity,
and sensitivity of miR-UL112-3p for predicting the efficacy of
small-dose ganciclovir were 0.866, 73.77 and 84.62%, respec-
tively, and the AUC, specificity, and sensitivityfor predicting
the efficacy of conventional-dose ganciclovir were 0.837,
75.44 and 90.00%, respectively.

Introduction

Human cytomegalovirus is a herpesvirus, which is widespread
in people, and most infected individuals exhibit no specific
clinical characteristics. According to statistics, the infection rate
of this virus in adults in the West is between 60 and 70% (1).
However, children are the main vulnerable group of the virus.
The body function of children is not fully developed and their
immune function is weaker than that of normal adults, suggesting
that more attention should be paid to children infected with
cytomegalovirus with regard to diagnosis and treatment (2).
Cytomegalovirus often leads to pathological changes in the
lung and liver of children, and its infection is one of the primary
risk factors for hearing damage in children, which can lead to
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dysplasia of brain and neuron, and even death (3-5). Therefore,
it is imperative to evaluate the severity of illness and efficacy on
children and to implement effective treatments.

MicroRNA is a non-coding single-stranded small RNA
molecule in human body, which affects the development and
progression of some diseases and can be used as a potential
indicator of various diseases (6-8). Previous findings have
shown that there are some exogenous microRNAs stemming
from viruses and microorganisms in the human body that
participate in the development and progression of some
diseases (9). miR-UL112-3p is a microRNA encoded by human
cytomegalovirus, which is involved in viral transcriptional
activation and immune evasion, and is related to the regula-
tion of cell cycle, proliferation and apoptosis (10). One study
by Pan et al (11) has found another microRNA encoded by
cytomegalovirus that may be used as a therapeutic indicator
for hepatitis B. Therefore, we suspected that miR-UL112-3p
can also be used to evaluate the efficacy on children.

Ganciclovir is a common antiviral drug in clinical practice,
with relatively good efficacy on cytomegalovirus infection
in children (12). However, there are some side effects in the
treatment process, causing symptoms such as myelosup-
pression (13). The liver function of children infected with
cytomegalovirus is often damaged. However, findings of recent
studies have shown that ganciclovir can improve the liver func-
tion of patients with hepatitis C virus (HCV) liver fibrosis, and
can alleviate hepatitis Caused by cytomegalovirus infections
in children (14,15). However, few studies are available on
the effect of small-dose ganciclovir on the liver function of
children infected with cytomegalovirus, the specific efficacy
and safety thereof. and its effects on miR-UL112-3p.

Therefore, the aim of the current study was to examine
the efficacy of small-dose ganciclovir and conventional-dose
ganciclovir on children infected with cytomegalovirus, and
analyze the changes of the liver function and miR-UL112-3p
expression in children before and after treatment, to provide a
basis and direction for the clinical application of ganciclovir.

Materials and methods

Patients. A total of 141 children infected with cytomegalo-
virus admitted to the Affiliated Hospital of Weifang Medical
University from May 2015 to August 2017 were enrolled, of
which 74 children were treated with small-dose ganciclovir
as an observation group (Obs group), and the rest were
treated with conventional-dose ganciclovir as the control
group (Con group). The Obs group comprised 43 males and
31 females, with an average age of (3.15+0.85) years, and the
Con group consisted of 38 males and 29 females, with an
average age of (3.06+0.72) years.

This study was approved by the Medical Ethics Committee
of the Affiliated Hospital of Weifang Medical University
(SD-2015-265), and written informed consent was obtained
from legal guardiansand/or parent(s) of the children after the
guardians understood the study.

Inclusion and exclusion criteria. The inclusion criteria of
the study were: i) Patients confirmed with cytomegalovirus
infections according to virology and pathology, ii) patients
<18 years old, iii) patients without allergic reaction to drugs

used in this study, iv) patients with detailed clinical data, and
v) patients willing to receive the therapy and follow-up.

The exclusion criteria included: i) Patients who had
received antiviral treatment within one month before admis-
sion, ii) patients with other comorbid liver or kidney diseases,
or other viral infectious diseases, and iii) patients with
congenital immune diseases.

Main kits and instruments. PCR instrument (Applied
Biosystems 7500), electrophoresis apparatus (Bio-Rad
Mini-PROTEAN), ultraviolet spectrophotometer
(Beckman Coulter, DU 700), fully automatic biochemical
analyser (Abbott Aeroset 2000), total RNA extraction kit
(EasyPure miRNA Kit) and reverse transcription + PCR kit
(TransScript miRNA First-Strand cDNA Synthesis SuperMix;
TransGen Biotech Co., Ltd.; nos. ER601-01, AT351-01).
Primers were designed and synthesized by Shanghai Sangon
Biotech Co., Ltd. (Table I).

Treatment methods. Children in the Obs group were treated
with small-dose ganciclovir as follows: They were given ganci-
clovir mixed with 5% glucose solution through intravenous
drip at 3 mg/kg (12 h/time) for a course of 6 weeks. By contrast,
children in the Con group were treated with conventional-dose
ganciclovir as follows: They were given ganciclovir mixed
with 5% glucose solution through intravenous drip at 5 mg/kg
(12 h/time) for a course of 6 weeks (16).

Basis for efficacy evaluation. The efficacy on the two groups
was analyzed, and the number of patients with markedly effec-
tive treatment, effective treatment or ineffective treatment was
counted, separately. Treatment with the following outcomes
was determined as markedly effective: Disappearance of
clinical symptoms and signs, and retraction of liver and spleen
to normal. Treatment with the following outcomes was deter-
mined as effective: Relief of clinical symptoms and signs, and
significant retraction of liver and spleen. Treatment with the
following outcomes was determined as ineffective: No signifi-
cant relief of the disease or aggravation for the patient (17).
The total number of cases with effective treatment were
calculated as: The number of cases with markedly effective
treatment + the number of cases with effective treatment.

Determination methods. Venous blood (5 ml) was sampled from
each child,and placed in a coagulation promoting tube,and centri-
fuged at 3,000 x g and 4°C for 10 min for serum collection, and
the miR-UL112-3p expression in the serum was detected using
a reverse transcription quantitative PCR (RT-qPCR) assay. Total
RNA was extracted from the collected serum with the EasyPure
miRNA Kit, and its concentration, purity and integrity were
detected by an ultraviolet spectrophotometer and 1% agarose gel
electrophoresis. DNA was extracted using a TTANamp genomic
DNA kit (Tianjian Biotechnology Co., Ltd.), and the CMV-DNA
level was quantified using a CMV-DNA diagnostic kit (Daan
Gene Co., Ltd.). Reverse transcription was carried out to the
total RNA using the TransScript® miRNA RT Enzyme Mix and
2X TS miRNA Reaction Mix according to the protocol. PCR
amplification was carried out, and the PCR system consisted
of 20 ul total volume containing 1 ul cDNA, 0.4 ul upstream
primers, 0.4 ul downstream primers,10 pl 2X TransTaq® Tip



EXPERIMENTAL AND THERAPEUTIC MEDICINE 22: 912, 2021 3

Table I. Primer sequences.

Gene Upstream primer

Downstream primer

miR-UL112-3p

5'-AAGTGACGGTGAGATCCAGGCT-3'
U6 5'-CTCGCTTCGGCAGCACA-3'

5'-CCTCCGGATCACATGGTTACTCA-3'
5'-AACGCTTCACGAATTTGCGT-3'

Green qPCR SuperMix, 0.4 ul Passive Reference Dye (X50), and
ddH,0 added to adjust the volume. The PCR conditions were:
94°C for 30 sec, followed by 40 cycles at 94°C for 5 sec and 60°C
for 30 sec. Three repeated wells were set for each sample, and the
experiment was repeated three times. In the study, U6 was taken
as an internal reference and data were analyzed using 244" (18).
The total bilirubin (TB), alanine aminotransferase (ALT), and
aspartate aminotransferase (AST) were detected using the full
automatic biochemical analyzer.

Outcome measures. Primary outcome measures: The
Obs group and the Con group were compared in terms of
efficacy and changes of liver function indexes (TB, ALT, and
AST) and miR-UL112-3p before and after treatment, and
Pearson's correlation analysis was carried out to analyze the
correlation of serum miR-UL112-3p expression and TB, ALT
and AST levels in all children before treatment.

Secondary outcome measures: The clinical baseline data
of the two groups were compared (sex, age, course of disease,
family size, place of residence, mother's pregnancy age, moth-
er's pregnancy condition, family history of cytomegalovirus
infections, and clinical symptoms), and total adverse reactions
including gastrointestinal reactions, leucopenia, thrombocy-
topenia, dizziness, and pruritus of the two groups were also
compared after treatment. Additionally, a receiver operating
characteristic (ROC) curve was drawn to analyze the predictive
value of miR-UL112-3p for cytomegalovirus infections before
treatment, andthe AUC, 95% CI, cut-off point, Youden index,
specificity and sensitivity of miR-UL112-3p for predicting
efficacy in the two groups were evaluated.

Statistical analysis. The collected data were analyzed using
SPSS20.0 (Cabit Information Technology Co., Ltd.), and visu-
alized into required figures using GraphPad Prism 7 (Softhead
Software Technology Co., Ltd.). Enumeration data were
expressed as usage (%), and analyzed through the Chi-square
test, and expressed by x*. Measurement data were expressed as
the mean + standard deviation (mean + SD). The relationship
among the factors was carried out using the two-way ANOVA,
and Bonferroni post hoc test was used for correlation. Pearson's
correlation analysis was employed to analyze the correlation
between serum miR-UL112-3p expression and TB, ALT and
AST levels in all children before treatment. A ROC curve was
drawn to evaluate the predictive value of miR-UL112-3p for
cytomegalovirus infections before treatment. P<0.05 suggests
a significant difference between groups.

Results

Clinical data. There was no significant difference between the
two groups with regard to factors such as sex, age, course of

disease, family size, place of residence, mother's pregnancy
age, mother's pregnancy condition, family history of cyto-
megalovirus infections, and clinical symptoms (jaundice,
hepatomegaly, and splenomegaly) (all P>0.05) (Table II).

Efficacy. There was no significant difference between the
two groups in the number of patients with markedly effective
treatment, those with effective treatment, and those without
effective treatment, and the total number of patients with
markedly effective or effective treatment (all P>0.05) (Table I1T).

Changes of the liver function before and after treatment.
Comparison of the changes of TB, ALT, and AST between the
two groups showed that before treatment, there were no signif-
icant differences between the Obs group and the Con group
in TB, ALT, and AST level [(116.77+47.18) vs. (124.51+41.56);
(175.53+77.13) vs. (185.37+71.48); (244.43+97.20) vs.
(251.76+£94 .42)], while after treatment, the two groups showed
decreased TB, ALT, and AST levels, and the Obs group
showed significantly lower TB, ALT and AST levels than the
Con group [(33.25+13.73) vs. (48.35+16.24); (93.47+38.36) vs.
(128.87+41.27); (113.96+32.78) vs. (138.75+38.42)] Fig. 1.

Adverse reactions. The comparison between the two groups
in adverse reactions showed that there was no significant
difference between the Obs group and the Con group in
total adverse reactions including gastrointestinal reactions,
leucopenia, thrombocytopenia, dizziness, and pruritus
(all P>0.05). Table IV.

miR-UL112-3p level and ROC. The comparison between the
two groups in the changes of miR-UL112-3p before and after
treatment reflected that before treatment, there was no signifi-
cant difference in miR-UL112-3p expression between the
Obs group and the Con group (1.57+0.62) vs. (1.53+0.60), while
after treatment, both groups showed decreased miR-UL112-3p
expression, and the Obs group showed significantly lower
miR-UL112-3p expression than the Con group (1.02+0.39) vs.
(1.21£0.35). We divided the patients in each group into an effec-
tive group and an ineffective group, separately. It was found
that in the Obs group, the miR-UL112-3p expression in the
effective group was significantly lower than that in the ineffec-
tive group (1.44+0.59) vs. (2.18+0.39), and in the Con group,
the miR-UL112-3p expression in the effective group was
also significantly lower than that in the ineffective group
(1.41+£0.48) vs. (2.02+0.32). The ROC curve of the Obs group
presented that the area under the curve (AUC), specificity, and
sensitivity of miR-UL112-3p before treatment in predicting
efficacy were 0.866, 73.77 and 84.62%, and its 95% CI, cut-off
point, and Youden index were 0.777-0.955,1.754 and 58.39%,
respectively,and the AUC, specificity, and sensitivity of the



4 WANG et al: EFFECT OF GANCICLOVIR ON CYTOMEGALOVIRUS INFECTIONS IN CHILDREN

Table II. Clinical data.

Variable Obs group (n=74) Con group (n=67) t/y? P-value
Sex 0.028 0.867
Male 43 (58.11) 38 (56.72)
Female 31 (41.89) 29 (43.28)
Age (years) 3.15+0.85 3.06+0.72 0.675 0.501
Course of disease (month) 8.26+4 .34 8.15+4.18 0.153 0.879
No. of family members 0.556 0.456
>3 19 (25.68) 21 (31.34)
<3 55 (74.32) 46 (68.66)
Place of residence 0.151 0.698
Urban area 60 (81.08) 56 (83.58)
Rural area 14 (18.92) 11 (16.42)
Mother' pregnant age 26.16+4.63 25.44+4 .37 0.947 0.345
Pregnancy 0.794 0.373
Multiparity 49 (66.22) 49 (73.13)
Primiparity 25 (33.78) 18 (26.87)
Mother's abnormal pregnancy history 0.059 0.808
Yes 11 (14.86) 9 (13.43)
No 63 (85.14) 58 (86.57)
Clinical symptoms
Jaundice 48 (64.86) 36 (53.73) 1.810 0.179
Hepatomegaly 32 (43.24) 25 (37.31) 0513 0.474
Splenomegaly 9 (12.16) 8(11.94) 0.002 0.968
Table III. Efficacy.
Items Obs group (n=74)  Con group (n=67) y>-value  P-value
Patients with markedly effective treatment 19 (25.68) 21 (31.34) 0.556 0.456
Patients with effective treatment 42 (56.75) 36 (53.73) 0.130 0.718
Patients without effective treatment 13 (17.57) 10 (14.93) 0.180 0.672
Patients with markedly effective or effective treatment 61 (82.43) 57 (85.07)
Table IV. Adverse reactions.
Adverse reactions Obs group (n=74) Con group (n=67) y>-value P-value
Gastrointestinal reactions 3 (4.05) 7 (10.45) 2.182 0.140
Leucopenia 4 (541) 5 (7.46) 0.249 0.618
Thrombocytopenia 5 (6.76) 7 (10.45) 0.615 0433
Dizziness 2 (2.70) 1 (1.49) 0.247 0.619
Pruritus 4 (541) 5(7.46%) 0.249 0.617
Total adverse reactions 18 (24.32) 25 (37.31) 2.799 0.094

ROC of the Con group were 0.837, 75.44 and 90.00%, and its
95% CI, cut-off point, and Youden index were 0.736-0.938,
1.679 and 65.44%, respectively. The AUC of the two groups
was >0.8, indicating that miR-UL112-3p has good predictive
value in therapeutic effect diagnosis (Fig. 2).

Relationship between the miR-ULI112-3p expression and liver
function indexes. Pearson's correlation analysis was carried
out to analyze the relationship between the miR-UL112-3p
expression and liver function indexes (TB, ALT, and AST)
in all children in the Obs group before treatment, and it was
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Figure 1. Changes of the liver function before and after treatment. (A) Before treatment, there was no significant difference in TB level between the two groups
(P>0.05), while after treatment, both groups showed decreased TB level, and the TB level in the Obs group was significantly lower than that of the Con group
(P<0.001). (B) Before treatment, there was no significant difference in ALT level between the two groups (P>0.05), while after treatment, both groups showed a
lower ALT level, and the ALT level in the Obs group was significantly lower than that of the Con group (P<0.001). (C) Before treatment, there was no significant
difference in AST level between the two groups ( P>0.05), while after treatment, both groups showed a lower AST level, and the AST level in the Obs group
was significantly lower than that of the Con group (P<0.001). ““P<0.001.
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Figure 2. miR-UL112-3p changes and ROC curve for efficacy prediction. (A) Comparison of miR-UL112-3p expression between the observation group and
the control group before and after treatment. Before treatment, there was no significant difference in miR-UL112-3p expression between the Obs group and
the Con group (P>0.05), while after treatment, both groups showed a decreased miR-UL112-3p expression, and the decrease in the Obs group was significant
(P=0.003). (B) Before treatment, in the Obs group, the effective group showed a significantly lower miR-UL112-3p expression than the ineffective group
(P<0.001), and in the Con group, the effective group also showed a significantly lower miR-UL112-3p expression than the ineffective group (P<0.001). (C) The
AUC of miR-UL112-3p in predicting efficacy of the Obs group was 0.866, and the 95% CI thereof was 0.777-0.955. When the cut-off point was >1.754, the
best specificity and sensitivity were 73.77 and 84.62%, respectively, and the Youden index was 58.39%. (D) The AUC of miR-UL112-3p of the Con group in
predicting efficacy was 0.837, and the 95% CI of it was 0.736-0.938. When the cut-off point was >1.679, the best specificity and sensitivity were 75.44 and
90.00%, respectively, and the Youden index was 65.44%. “P<0.01, ""P<0.001.
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Figure 3. Relationship between the miR-UL112-3p expression and liver function indexes. (A) TB level was positively related with the miR-UL112-3p expres-
sion (r=0.745, P<0.001). (B) ALT level was positively related with the miR-UL112-3p expression (r=0.711, P<0.001). (C) AST level was positively related with

the miR-UL112-3p expression (r=0.723, P<0.001).
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Figure 4. Correlation between the level of CMV-DNA and that of miR-UL112-3p in the two groups. (A) There was no significant difference in CMV-DNA
level between the Obs group and the Con group (P>0.05). (B) Level of CMV-DNA was positively correlated with that of miR-UL112-3p (r=0.739, P<0.001).

found that miR-UL112-3p was positively correlated with TB,
ALT and AST, respectively (Fig. 3).

CMV-DNA level and its correlation with miR-ULI112-3p in
the two groups. We compared the CMV-DNA level between
the two groups after treatment, finding that the CMV-DNA
level in the Obs group was lower than that in the Con group
(1.11£0.36) vs. (1.23+0.53), but the difference was not signifi-
cant (P>0.05). We also analyzed the correlation between the
level of CMV-DNA and that of miR-UL112-3p in children,
finding a positive correlation between them (Fig. 4).

Discussion

Cytomegalovirus infections, after infecting human body,
remain in the precursors of myeloplasts and monocytes, and

carry out replicative infection. This infection type can down-
regulate HLA-I and upregulate Fas ligand to protect itself and
promote apoptosis of activated T cells, thus escaping from the
immune process (19). Ganciclovir is effective in the treatment
of cytomegalovirus infections; however, it results in unavoid-
able adverse reactions. Previous studies have reported that
half-dose ganciclovir is an effective and safe treatment for
children with CMV infections after hematopoietic stem cell
transplantation with low CMV antigen level (16,20). Therefore,
this study explored whether reducing the dose of ganciclovir
affected its efficacy on cytomegalovirus infections in children.

Firstly, we compared the clinical efficacy on the Obs group
and that on the Con group, finding that there was no significant
difference between the two groups in the number of patients
with markedly effective treatment, those with effective treat-
ment, and those without effective treatment, suggesting that
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the efficacy of small-dose ganciclovir is relatively close to that
of conventional-dose ganciclovir, and the dose difference has
less influence on the efficacy. We also compared the changes
of the liver function between the two groups, finding that
before treatment, there was no significant difference between
the groups in TB, ALT, and AST levels, while after treatment,
TB, ALT, and AST levels in the two groups decreased, and
those in the Obs group were significantly lower than those in
the Con group. Children infected with cytomegalovirus often
have higher TB, ALT and AST due to liver damage (21,22).
However, with inhibition and control on the virus in children
via small-dose ganciclovir, their liver function slowly recovers.
It has been previously reported that ganciclovir may affect the
liver and kidney function of patients (23). We suspected that
small-dose ganciclovir would exert less effect on the liver,
making it more effective in improving the liver function.

Furthermore, the adverse reactions in the two groups
were compared, showing that the children suffered from
adverse reactions including gastrointestinal reactions, leuco-
penia, thrombocytopenia, dizziness, and pruritus, which
have been mentioned in previous studies (24), and there was
no significant difference in adverse reactions between the
two groups. Although the total adverse reaction rate of the
Obs group was lower than that of the Con group, the difference
was insignificant.

Subsequently, the miR-UL112-3p expression between the
two groups was compared, indicating that before treatment,
there was no significant difference between the two groups,
while after treatment, both groups showed decreased
miR-UL112-3p expression, and the miR-UL112-3p expres-
sion in the Obs group was significantly lower than that in
the Con group. The increase of miR-UL112-3p expression is
often caused by the infection due to lyses of cells by viruses
after infection, and ganciclovir can exert an antiviral effect,
thus inhibiting the infection of the virus and lowering the
miR-UL112-3p expression. We compared miR-UL112-3p
expression between the effective group and the ineffective
group, and found that in the Obs group and the Con group, the
miR-UL112-3p expression in the effective group was signifi-
cantly lower than that in the ineffective group. This findings
suggests prediction of the efficacy on children by analyzing
the miR-UL112-3p expression in children prior to treatment.
Therefore, we drew a ROC curve of miR-UL112-3p expres-
sion in the Obs group and the Con group before treatment,
and it was found that the AUC, specificity, and sensitivity of
miR-UL112-3p in the ROC curve of the Obs group were 0.866,
73.77 and 84.62%, respectively, while the AUC, specificity, and
sensitivity of the ROC of the Con group were 0.837, 75.44 and
90.00%, respectively. We also found that the AUC of the ROC
curve of miR-UL112-3p in each group was >0.8, and the AUC
of miR-UL112-3p in the Obs group was >0.85, indicating that
miR-UL112-3p has a good predictive value. It indicates that
miR-ULI112-3p is a potential prediction indicator for efficacy
on children infected with cytomegalovirus.

In a recent study, it was mentioned that the level of serum
miR-US25-1-5p in children with cytomegalovirus infec-
tions was positively correlated with the levels of elevated
serum vy-glutamyltranspeptidase, direct bilirubin, and total
bile acid (25). Finally, we carried out Pearson's correlation
analysis to explore the correlation between miR-UL112-3p

and liver function indexes in all children before treatment,
and it was found that miR-UL112-3p was positively correlated
with TB, ALT and AST levels, respectively. Furthermore,
miR-UL112-3p is an important miRNA with which cytomega-
lovirus can escape from the host immune system (26). The
increase of miR-UL112-3p expression reflects the activity of
cytomegalovirus, and it affects the liver function of patients. In
a study by Zhang et al (25) it was identified that miR-UL112-3p
expression in infants infected with cytomegalovirus positively
correlated with the serum level of bilirubin, indicating that the
expression of miR-UL112-3p in infants infected with cyto-
megalovirus is significantly correlated with the liver function,
which also supports our conclusions. Moreover, we verified
that the expression of miR-UL112-3p was positively correlated
with ALT and AST levels. We also compared the HMV-DNA
level in the two groups. It was found that the HM V-DNA level
in the Obs group was slightly lower than that in the Con group,
but the difference was not significant. Moreover, we found that
the level of HMV-DNA in patients was positively correlated
with the level of miR-UL112-3p.

However, our study has some limitations. First, subjects
enrolled in our study were all patients, and no healthy indi-
vidual was enrolled; thus, we did not study the differences
between the treated children and healthy individuals. Secondly,
we identified a particular correlation between miR-UL112-3p
and ALT and AST in children through correlation analysis.
However, this specific relationship remains to be determined.
In addition, we have not tested the CMV-DNA of patients
before treatment, thus, the extent of CMV-DNA reduction by
treatment with ganciclovir remain to be clarified. Although
ganciclovir has always been the first choice for the treatment of
cytomegalovirus infections, it only shows moderate antiviral
activity, which is not sufficient to completely inhibit virus
replication (27). New therapies such as letermovir are under
development (28,29), and we hope to compare the efficacy
of ganciclovir and those of other therapeutic schemes or
combination therapy in subsequent studies.

In conclusion, small-dose ganciclovir can ameliorate
the liver function of children, and decrease the expression
of miR-UL112-3p. The AUC, specificity, and sensitivity
of miR-UL112-3p in the ROC curve of the Obs group
were 0.866, 73.77 and 84.62%, respectively, while the AUC,
specificity, and sensitivity of the ROC of the Con group were
0.837,75.44 and 90.00%, respectively. However, the results of
the present study remain to be verified and compared against
new treatments.
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