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Abstract. – OBJECTIVE: A study on clinical
characteristics, diagnostic methods of chil-
dren’s viral myocarditis (VMC) and analysis of
the effect of VMC is carried out.

PATIENTS AND METHODS: A retrospective
analysis of the clinical data of 124 cases of chil-
dren with VMC from January 2008 to March 2011
in Xuzhou Children’s Hospital is conducted.

RESULTS: The age of onset of 1 VMC is less
than 1 year old with the majority, fever, precor-
dial pain, and fatigue as the main manifestation,
auxiliary examination of abnormal electrocardio-
gram (ECG) in 110 cases, accounting for 88.71%,
the positive rate of dynamic ECG is 92.31%, and
abnormal rate of myocardial enzyme examina-
tion is 96.77%. The effective rate of treatment is
94.35%, and the effective rate of treatment of
creatine phosphate sodium is 100%.

CONCLUSIONS: For childhood, especially 1
year old children with viral infection in clinical, at-
tention should be paid to the VMC performance,
suspected children should be timely ECG, dynam-
ic ECG and myocardial enzyme examined with di-
agnosis and early treatment. The myocardial pro-
tection of creatine phosphate sodium has definite
therapeutic effect on VMC of children.
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Introduction

Viral myocarditis, VMC, is a common disease
of cardiovascular system in children, refers to the
virus and toxin direct invasion of myocardial cells,
leading to diffuse or focal myocardial interstitial
occurring inflammatory exudation and myocardial
fiber necrosis or degeneration, resulting in cardiac
function disorder with disease systemic symp-
toms1-3. In recent years, the incidence of VMC was
in gradually increased trend4-6 because of its diverse
clinical manifestations complex, illness develop-
ment is rapid, and there are no specificity diagnosis
methods and it is a serious threat to the life and
health of children7. This study has a retrospective
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analysis of the clinical data of 124 cases of chil-
dren with VMC from January 2008 to March 2011
in our hospital. The report is as follows.

Patients and Methods

Patients
The study includes 124 patients, diagnosis

conforms to diagnosis standard of VMC of the
meeting in Kunming (1999)8-11. The age ranged
from 1 months to 9 years, average 2.4 years old,
male 75 cases, accounting for 60.48%, female 49
cases, accounting for 39.52%, the age from 1 to 3
months in 42 cases, accounting for 33.87%, ∼1
years in 38 cases, accounting for 30.65%, ∼3
years in 29 cases, accounting for 23.39%, ∼6
years in 9 cases, accounted for 7.26%, ∼9 years
in 6 cases, accounting for 4.84%.

Clinical Manifestations
Prodromal symptoms were fever, cough, sore

throat, nasal obstruction, abdominal pain, diar-
rhea, etc. The main clinical manifestations were
fatigue, pale, chest tightness, chest pain, precor-
dial discomfort, palpitations, Dohan, long sigh,
breath shortness of breath, abdominal discomfort
and irritable crying, etc. By physical examination
low heart sound blunt and all kinds of arrhyth-
mia, including premature, heartbeat tachycardia,
bradycardia, etc. can be found.

Laboratory and Equipment Inspection
One hundred and twenty-four cases took rou-

tine electrocardiogram (ECG) examination, there
were 78 cases that took dynamic ECG (Holter)
examination, myocardial enzymes, amino termi-
nal pro brain natriuretic peptide (NT-proBNP)
and virus assay, among which myocardial en-
zymes include creatine kinase isoenzyme (CK-
MB), creatine kinase (CK), lactate dehydroge-
nase (LDH), hydroxybutyric acid, aspartate
amino transferase. Compare the positive rate dif-
ferences of these findings.
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Results

Age and Gender Differences
In VMC children’s age distribution, children

of less than the age of 1 are more common, ac-
counting for 64.52%, and more common in men
than in women, men account for 60.48%, women
39.52%.

Clinical Symptoms
In the study all VMC patients in fever in 117

cases, accounting for 92.13%, the whole body
lack of power in 113 cases, accounting for
91.13%, heartbeat too fast or too slow in 77 cas-
es, accounting for 62.01%, low and dull heart
sound in 58 cases, accounting for 46.77%.

Laboratory Examination
VMC laboratory test results are shown in

Table I.
The results of the multi sample rate by χ2-test

show that there are statistically significant differ-
ences of the comparison between routine ECG
examination, 24 h dynamic ECG, myocardial en-
zymes and the positive rate of various virus de-
tection (χ2 = 29.84, p < 0.05), in which the high-
est detection rate is dynamic ECG, up to 92.31%,
followed by ECG and CK-MB, respectively,
88.71% and 86.29%.

Therapeutic Outcome
In this study, the total effective rate of VMC

treatment is 94.35%, there is no statistical signifi-
cance of sex, age, and clinical symptoms differ-
ences comparing the routine treatment group

Treatment
Children took bed rest and nutrition, 5% glu-

cose 50-100 ml was added vitamin C 150-200
mg/kg intravenous drip, once a day, Leigh Bhave
Lin from 10 to 15 mg/(kg * D) and fructose 100
mg/(kg * D), including 58 cases of children with
creatine phosphate sodium intravenous drip
(within 1 year old in 5% glucose 50 ml added cre-
atine phosphate sodium 0.5 g, over 1-year-old
children 5% in 50 ml glucose added creatine
phosphate sodium 1 g), once a day, treatment for
10-14 d. For arrhythmia, corresponding anti ar-
rhythmia medicine auxiliary treatment was given.

The Standard of Curative Effect
Evaluation

Clinical therapeutic effect evaluation standard
takes the reference of disease diagnosis-based
cure improved standards12-15 for assessment, clini-
cal cure: The clinical manifestations of children
all disappear, ECG return to normal and last for
1- 2 weeks; Improved: clinical manifestation is
reduced, ECG is shown that premature signifi-
cantly reduces from frequently (>10 times/min
reduced to < 5 times/min), or non-continuous
display block, no frequent Beckoning tachycar-
dia; Invalid: no change of the clinical manifesta-
tions, no change of ECG; Clinical cure and im-
provement are effective treatment.

Statistical Analysis
Use SPSS 13.0 software (SPSS Inc., Chicago,

IL, USA) for statistical analysis, count data by
χ2-test analysis, p < 0.05 means the difference
has statistical significance.

Auxiliary examination ECG Myocardial enzyme Virus detection
ECG HOLTER CK-MB CK LDH AST HBDH NTP

Positive 110 72 107 30 93 61 40 72 98
Proportion (%) 88.71 92.31 86.29 24.19 75 49.19 23.26 58.06 79.3

Table I. Laboratory and auxiliary examination results of children with viral myocarditis (cases)

Note: χ2 = 29.84, p < 0.05.

Group Cases Cure Improved Ineffective

Routine treatment group 66 42 17 7
Creatine phosphate sodium group 58 52 6 0

Table II. Results of treatment of 124 cases of children with VMC (cases)

Note: χ2 = 4. 68, p < 0.05.
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cardial enzyme examination was 96.77%, CK-
MB abnormal increase was more common, fol-
lowed by LDH anomaly. Therefore, ECG, dyna-
mic ECG and myocardial enzyme examination
should be routine examinations projects of chil-
dren VMC. But VMC is still lacking of a specific
diagnosis criteria; the direction of future research
is still looking for sensitive and specific tests and
examination index.

The pathogenesis of VMC has not been com-
pletely elucidated. Some studies26-28 suggest that
it is related to the virus direct damage to infected
myocardial, thereby, triggering the body’s immu-
ne response. With the features of acute onset, ra-
pid development and severe illness, treatment
less often leads to severe heart failure, arrhyth-
mia occurred in children with acute pulmonary
edema, complications. According to some forei-
gn research reports, current clinical treatment
principles mainly protect myocardial cells, pro-
mote myocardial metabolism and nutrition, anti-
viral and symptomatic anti shock, correct heart
failure and the comprehensive treatment29. For
VMC, the interferon therapy can be used, but the
curative effect is not certain. The hospital symp-
tomatic conventional treatment effective rate was
96.77%, of which 58 cases with creatine pho-
sphate sodium, whose effective rate was 100%.
Creatine has temporarily stored high-energy pho-
sphate group, a kind of high efficient energy sup-
ply material that has a protective effect on ische-
mic myocardium, can maintain the ATP level of
myocardial cells, promote the myocardial to re-
store, and to maintain the cell membrane stability
with the resistance to reperfusion injury24.

The myocardial protection effect is mainly th-
rough: (1) To maintain the integrity of cell mem-
brane, reduce the membrane phospholipid degra-
dation products; (2) Maintain high-energy pho-
sphate levels of the myocardial cells; (3) Promote
the recovery of myocardial contractile force; (4)
Anti arrhythmia (by increasing the electric con-
duction of the ischemic region); (5) Antithrom-
botic function and improve the microcirculation
in ischemic area; (6) Resistance to the reperfu-
sion injury to complete. Our observations show
that combination with sodium phosphocreatine
can improve the curative effect of VMC patients.

Conclusions

Children with fever, precordial pain, malaise
and other related clinical signs or symptoms of

with adding sodium phosphocreatine group (p >
0.05). Compare therapy of routine treatment
group with creatine phosphate sodium group, χ2

= 4. 68, p < 0.05 and the difference was statisti-
cally significant, as shown in Table II.

Discussion

VMC easily involves children. At present, the
incidence of children with VMC is not clear; in
this study, mainly less than 1-year-old children,
accounting for 64.52% of VMC due to viral in-
fection in childhood, is a high incidence. In this
study, there are 124 cases of VMC involving
children with fever, precordial pain, and malaise.
Thus, the children with fever, malaise, and other
related clinical signs or symptoms of virus infec-
tion should be closely observed and monitored
so that myocarditis may occur during the course
of the disease. As and when needed, relevant spe-
cialized examinations should be done to these
children to accomplish timely diagnosis and pre-
vent the diseases16-23. The results of this study
show the highest detection rate for relevant labo-
ratory and equipment inspection is ambulatory
ECG, 92.31%, followed by ECG and CK-MB,
88.71% and 86.29%, respectively.

At the same time for the Holter and ECG exa-
minations in children, there are 8 cases that ECG
didn’t detect but Holter detected abnormal21. The
conventional ECG examination can only record
the ECG data at a point of time when the
subjects are static with recording heart rate, ge-
nerally only dozens of times, with lack of data of
long enough and dynamic changes, especially
the load, transient myocardial ischemia, paroxy-
smal arrhythmias and positive rate of ST-T in in-
termittent change is relatively low. However, one
Holter detection can obtain 100,000 to more than
140,000 heartbeat cycle information. Holter de-
tection not only can detect the fixed and sustai-
ned arrhythmia, but also it can obtain a transient
or intermittent arrhythmia, myocardial ischemia
and complicated arrhythmia and other informa-
tion. At the same time, Holter also can make
qualitative and quantitative diagnostic accuracy
of all kinds of arrhythmia, clarify the relationship
between arrhythmia of patients and emotion, the
general situation, activities of patients, evaluate
arrhythmia severity, define prognosis, and formu-
late prevention plan22. So for VMC patients, Hol-
ter examination has more advantages than the
conventional ECG. The abnormal rate of myo-
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virus infection, especially less than 1-year-old
children, should be done the relevant ECG and
myocardial enzymology check in time for the
timely diagnosis. The detection positive rate of
Dynamic ECG is higher and should be carried out
regularly. Treatment of VMC plus sodium phos-
phocreatine can improve the treatment efficiency.
Clinical sample source of the study is relatively
small, and it needs further clinical studies.
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