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Abstract: Objective: The goals of this study were to assess the feasibility of transient elastography (FibroTouch) and
to examine liver elastography characteristics in children with infectious mononucleosis (IM) caused by Epstein-Bar
virus (EBV) infection in Southern China. Methods: FibroTouch examinations were carried out in 357 pediatric patients (aged 1.0-18.0 years old). Hepatic fibrosis was assessed by liver stiffness measurement (LSM) and liver steatosis was determined by fat attenuation parameter (FAP). These results were then compared between the IM group
(n=112) and control group (n=238). Risk factors for hepatic fibrosis (LSM > 6.5) were analyzed using univariate
analysis and multivariate logistic regression. LSM, before and after therapy, for the IM group was also investigated.
Results: Among 357 children examined, 350 children had successful FibroTouch examinations (98.0%; age range:
1.1-17.3 years old; 209 males). LSM values (expressed as mean ± SD) were significantly higher in the IM group
(n=112, 5.1±1.8 kPa) than the control group (n=238, 3.5±1.3 kPa; P < 0.001). FAP values showed no significant
differences between the IM group (198.9±23.1 dB/m) and control group (183.6±19.9 dB/m, P=0.060). In the IM
group, body mass index (BMI) percentile (P=0.011), serum albumin (ALB) (P=0.007), EBV DNA load (P=0.045), and
FAP (P=0.036) were associated with hepatic fibrosis, according to univariate analysis. Through multivariate analysis, BMI percentile ≥ 90% (P=0.013), ALB < 40 g/L (P=0.028), and FAP > 249 dB/m (P=0.039) were regarded as
independent factors relevant with hepatic fibrosis. After treatment, the LSM of IM children decreased (P < 0.001).
Conclusion: FibroTouch methodology is feasible for liver stiffness screening in Chinese children. Liver stiffness increases transiently in children with IM but decreases after treatment.
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Introduction
Epstein-Bar virus (EBV) is the major cause of
infectious mononucleosis (IM) syndrome, characterized by fever, sore throat, lymph adenopathy, hepatosplenomegaly, and fatigue [1]. IM is
one of the most common infections reported
in children [2]. Complications of IM are variable, including hemolytic anemia, aplastic anemia, etc. [2, 3]. Additionally, EBV-induced liver
fibrosis in children has been commonly reported in other countries [4, 5]. However, liver fibrosis in children caused by EBV has not been
reported in China. Previous studies have found

that about 70% of IM caused by EBV infections
could lead to abnormal liver function and EBVrelated hepatitis, possibly causing blood thirsty
syndrome and increased mortality [3].
There are many methods to evaluate liver fibrosis caused by EBV infection. These include liver
biopsy which has inherent disadvantages of
invasive testing. In a previous study, it was
found that transient elastography (TE) could
well assess liver fibrosis caused by HBV infections [6]. TE, in theory, can assist in assessment of liver fibrosis in EBV-associated IM.
However, certain hepatic features of EBV-
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cise positioning and uses a
non-invasive method to detect and quantify liver fibrosis
and hepatic steatosis with
liver stiffness measurement
(LSM) and fat attenuation
parameter (FAP), respectively.
In diagnosis and staging of
liver cirrhosis, FibroTouch is
highly consistent with liver
biopsies [13]. FibroTouch can
solve the above shortcomings, in theory, but there have
been no large sample reports
yet.

Figure 1. Selection of the study population. Patients examined by FibroTouch
at a success rate greater than 60.0% with 10 valid measurements and an interquartile range (IQR) of 30.0% or less than 30.0% of the median LSM value
were analyzed. Patients infected by Epstein-Bar virus (EBV) and without underlying liver diseases were included in the IM group. The control group was
defined as having normal serum liver enzyme levels, an aspartate aminotransferase (AST)-to-platelet ratio index (APRI) score < 0.5, a normal-appearing liver on abdominal ultrasonography, and no episodes of liver disease.

This study was conducted to
identify the feasibility and
usefulness of FibroTouch in
Chinese children with a wide
age range, paying attention to
differences in liver profiles
(i.e., liver stiffness and hepatic fat deposition) between IM
and control pediatric populations. This study also evaluated changes in liver stiffness
in pediatric patients with EBVassociated IM.

associated IM have not been reported when
using TE. Therefore, this study aimed to evaluate liver fibrosis in IM caused by EBV infection.

Materials and methods

Newly-developed non-invasive diagnostic techniques, based on ultrasound imaging, have
been used to assess liver stiffness and hepatic
fat deposition [7]. Of these techniques, TE has
been the most widely used evaluation method
[8]. TE is an equipment-based measurement of
the shear wave speed guided to the liver by a
probe. Velocity indicates the stiffness of the
liver, mainly depending on the quantity of fibrotic tissues. Therefore, LSM in kPa could reflect
the degree of fibrosis. Additionally, TE is a noninvasive method of providing measures of liver
elasticity that are highly accurate and reliable
in identifying hepatic fat deposition and liver
stiffness [9, 10]. However, there have been few
studies investigating the feasibility and usefulness of TE, particularly in pediatric populations
[11, 12].

The study population included pediatric patients (aged 1.0-18.0 years old) examined by
FibroTouch in the Departments of Infectious
Disease and Child Healthcare, in Guangzhou
Women and Children Medical Center (Guangzhou, China), between April 2015 and August
2016.

FibroTouch (Hays Kyle, China), a newly-developed TE, has been available for clinical use in
China since 2013 [13]. It integrates a twodimensional (2D) image-guided system for pre-

Patients with successful FibroTouch evaluations were assigned into two groups: IM group
and control group. The IM group was comprised
of patients without underlying liver disease.

6933

Patients

This study was conducted in compliance with
ethical guidelines of the Declaration of Helsinki. Informed consent (ICF) was provided by
each patient’s parent or legal guardian. A full
explanation regarding objectives of the study, including any inconvenience or discomfort
that may be caused, was imparted. This study
was approved by the Human Ethics Committee
of Guangzhou Women and Children Medical
Center.
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were performed within 3 days before or
Variables
Assignment explanation
after FibroTouch exaAge
1=“1 year ≤ age ≤ 3 years”; 2=“3 years < age ≤ 7 years”
minations. Clinical in3=“7 years < age ≤ 18 years”
formation and routine
BMI percentile 1=“BMI percentile ≥ 90%”; 2=“BMI percentile < 90%”
biochemical examinaALT
1=“ALT > 40 U/L”; 2=“ALT ≤ 40 U/L”
tion results were also
GGT
1=“GGT > 60 U/L”; 2=“GGT ≤ 60 U/L”
collected. After 2530 days, patients with
ALB
1=“ALB ≥ 40 g/L”; 2=“ALB < 40 g/L”
IM undergoing treatDB
1=“DB > 7 μmol/L”; 2=“DB ≤ 7 μmol/L”
ment underwent anoFAP
1=“FAP > 249 dB/m”; 2=“FAP ≤ 249 dB/m”
ther blood test and
Size of liver
1=“normal size of liver”; 2=“abnormal size of liver”
FibroTouch examinaEBV DNA load 1=“EBV DNA load ≥ 500 cps/Ml”; 2=“EBV DNA load < 500 cps/Ml”
tion. BMI was calcuLSM
1=“LSM > 6.5 kPa”; 2=“LSM ≤ 6.5 kPa”
lated using the followNote: BMI, body mass index; ALT, aminotransferase; GGT, glutamyl transpeptidase; ALB,
ing equation: BMI =
serum albumin; DB, direct bilirubin; FAP, fat attenuation parameter; EBV, Epstein-Bar virus;
body weight (kg)/heLSM, liver stiffness measurement.
ight (m2). APRI score
was calculated as folControl subjects were defined as those with
lows: (AST/upper limit of normal * 100)/PLT
(109/L). Fibrosis index based on the 4 factor
normal serum liver enzyme levels, aspartate
(FIB-4) score was calculated using the following
aminotransferase (AST) -to-platelet ratio index
equation: age (years) * AST (IU/L)/(PLT (109/L)
(APRI) scores less than 0.5, livers appearing
* ALT1/2 (IU/L)).
normal according to abdominal ultrasonography, and no occurrence of liver disease (Figure
Liver stiffness measurement and fat attenua1).
tion parameter
EBV-associated IM inclusion criteria were as
TE was performed by a well-trained and certifollows: (A) Diagnostic criteria of EBV-associated
fied physician using FibroTouch, according to
IM (i.e., at least three EBV-related symptoms
manufacturer instructions. FibroTouch was
and signs: lymphadenopathy, fever, pharyngiused to measure both LSM (kPa) and FAP
tis, palatal petechiae, rash, splenomegaly, or
(dB/m). LSM and FAP were considered reliable
hepatomegaly); (B) Serological evidence met
parameters only if 10 successful measureone of the following: anti-CA-IgM and anti-EBVments were obtained, with an IQR/median (M)
CA-IgG antibodies were positive and NA IgG
of < 30% and success rate (SR) > 60% [7].
was negative, anti-EBV-CA-lgM was negative
Subjects with unsuccessful examinations were
but anti-EBV-CA-lgG antibody was positive, and
excluded. LSM > 6.47 kPa indicated liver fibrolow affinity antibody; and (C) Ratio of peripheral
sis in children [11].
blood abnormal lymphocytes was ≥ 10.0%. The
detection threshold of EBV DNA load was 500
Liver ultrasonography
genome copies/mL of whole blood, and viral
loads of ≤ 500 copies/mL were classified as
Ultrasound examinations were performed by an
negative [14].
experienced ultrasonographer. Sizes of livers
were compared with the same age and healthy
Clinical and biochemical data extraction
children’s livers under ultrasound. During ultrasound examinations, attention was paid to the
Clinical baseline data were collected from eligisize and morphology of livers. The primary
ble patients, including age, gender, medication
objective of the present study was to evaluate
history, and BMI on the day of FibroTouch examthe feasibility of FibroTouch, with a secondary
ination. Routine blood and liver biochemical
objective of identifying risk factors for liver
tests (ALT, AST, GGT, ALP, ALB, DBIL, TBIL, etc.)
fibrosis in IM children.
were performed. EB antibody, EB antigen, and
EBV DNA load were measured. Other routine
Statistical analyses
tests were carried out, including platelet (PLT),
blood sugar, blood ferritin levels, and percentQuantitative variables are expressed as mean
age of abnormal lymphocytes. These tests
± SD or median (interquartile) and were comTable 1. Variable conversion
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Figure 2. A. Age distribution of patients examined using FibroTouch. B. Success rates for patients of different ages
examined using FibroTouch. A total of 357 children and adolescents (age, 1.1–17.3 years; 209 males) were examined using FibroTouch. A total of 350 patients (gray bars) were examined successfully; the evaluation was unsuccessful in the remaining 7 patients (white bars). The number of measurement failures in 1.0-3.0 years age group
was six and in 4.0-6.0 years age group was one, with a significant difference (P=0.022).

Table 2. Characteristics of the 350 patients in the study
N
Age, years
Gender (male, %)

All

Control group

IM group

350

238

112

4.0 (3.0, 6.0)

4.0 (3.0, 6.0)

4.0 (3.0, 7.0)

0.976

209 (59.7)

142 (59.7)

67 (59.8)

0.978

P value

BMI percentile

35.9 (11.5, 69.1)

40.4 (14.3, 71.1)

30.3 (7.8, 57.0)

0.064

AST, U/L

22.0 (15.0, 39.0)

16.0 (11.4, 23.0)

61.0 (37.3, 131.3)

< 0.001

ALT, U/L

25.0 (18.5, 36.0)

21.0 (16.0, 28.0)

96.0 (30.3, 189.3)

< 0.001

GGT, U/L

11.0 (9.0, 21.0)

10.0 (8.0, 12.0)

40.0 (15.3, 100.8)

< 0.001

ALB, g/L

41.6 (40.1, 43.4)

42.5 (41.3, 43.5)

39.3 (36.5, 41.4)

< 0.001

ALP, U/L

199.0 (163.0, 245.0)

204.5 (169.0, 245.0)

185.0 (141.3, 248.0)

0.019

TB, μmol/L

8.0 (5.2, 10.0)

8.5 (6.2, 10.4)

5.3 (4.3, 7.7)

< 0.001

DB, μmol/L

3.2 (2.2, 5.2)

4.0 (2.6, 5.2)

2.5 (1.8, 3.8)

< 0.001

Blood glucose, mmol/L

5.2 (4.8, 5.9)

5.2 (4.8, 5.6)

5.7 (4.9, 6.3)

0.001

300.5 (238.0, 369.5)

326 (269.0, 412.8)

218.5 (178.5, 278.3)

< 0.001

PLT * 109/L
EBV DNA load, cps/mL

3790.0 (739.8, 16,650.0)

3790.0 (739.8, 16,650.0)

APRI

0.1 (0.1, 0.3)

0.1 (0.1, 0.1)

0.8 (0.7, 1.1)

< 0.001

FIB-4

1.2 (0.6, 2.4)

0.8 (0.5, 1.4)

2.4 (1.7, 4.1)

< 0.001

LSM, kPa

5.2 (4.8, 5.9)

3.3 (2.4, 4.2)

4.9 (3.6, 6.5)

< 0.001

39 (11.1)

9 (3.8)

30 (26.8)

< 0.001

183.2 (170.8, 203.5)

178.1 (168.3, 195.4)

198.0 (181.2, 211.1)

< 0.001

N (LSM > 6.5) (%)
FAP, dB/m
Size of liver
Hepatomegaly (%)

68 (19.4)

0

68 (60.7)

< 0.001

Normal (%)

282 (80.6)

238 (100.0)

44 (39.3)

< 0.001

13.5 (7.3, 21.0)

0

13.5 (7.3, 21.0)

< 0.001

Percentage of abnormal lymphocytes (%)
Serum ferritin, μmol/L

213.5 (144.9, 269.0)

213.5 (144.9, 269.0)

Note: BMI, body mass index; AST, aspartate aminotransferase; ALT, aminotransferase; GGT, glutamyl transpeptidase; ALB, serum albumin; ALP,
alkaline phosphatase; TB, total bilirubin; DB, direct bilirubin; PLT, platelet; EBV, Epstein-Bar virus; APRI, aspartate aminotransferase-to-platelet
ratio index; FIB-4, fibrosis index based on the 4 factors; LSM, liver stiffness measurement; FAP, fat attenuation parameter.

pared using t-test or Mann-Whitney’s U-test.
Count and categorical variables are expressed
as percentage and were compared using Chisquare test. Variables with P values of 0.1 or
less in univariate analyses were subjected to
multivariable regression analysis. Quantitative
variables of biochemical indicators were converted into rank variables according to cutoff
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points in clinical application. Multiple logistic
regression models were built to explore the
relationship between BMI percentile, ALT, GGT,
ALB, DB, EBV DNA load, FAP and LSM (Table 1).
P < 0.05 was considered statistically significant. All statistical analyses were performed
with IBM SPSS Statistics (version 22; IBM,
Java).
Int J Clin Exp Med 2018;11(7):6932-6940
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Liver stiffness in IM and control groups
LSM value increased significantly in the IM group (5.1±
1.8 kPa) compared to the
control group (3.5±1.3 kPa; P
< 0.001). FAP values showed
no significant differences between the IM group (198.9±
23.1 dB/m) and control group
(183.6±19.9 dB/m, P=0.060).
APRI value was significantly
higher in the IM group (0.9±
0.1) than the control group
(0.1±0.1; P < 0.001). FIB-4
value was significantly higher in the IM group (3.1±0.3)
Figure 3. LSM, FAP, APRI and FIB-4 values in the IM and control groups. A.
than the control group (1.2±
LSM value was significantly higher in the IM group (P < 0.001). B. FAP value was not significantly different between the IM group and control group
0.1, P < 0.001) (Figure 3). The
(P=0.060). C. APRI value was significantly higher in the IM group (P < 0.001).
value of liver fibrosis at baD. FIB-4 value was significantly higher in the IM group (P < 0.001).
seline (LSM > 6.5 kPa) in children has been previously reResults
ported [11]. In this study, 26.8% of the patients
with IM were found to have liver fibrosis. Thus,
FibroTouch is feasible regardless of age of
liver fibrosis is partly present in the pediatric IM
children
population.
Of the 357 children (1.1-17.3 years old; 213
males, Figure 2) assessed by TE using FibroTouch, 350 (98.0%; median age, 4.0 years;
range, 1.1-17.3 years; 209 males) had valid
measurements with SR > 60.0% and IQR/M <
30.0%. The proportion of valid measurements
by TE using FibroTouch was 98.0% (350/
357 patients). Evaluations were not successful
in the remaining 7 children (2.0%; median age,
2.0 years; 4 males) because of small intercostal spaces in two children (1.2 and 1.6 years
old, respectively) and poor cooperation from
five children (1.3, 2.0, 2.2, 3.6 and 6.0 years
old, respectively). Therefore, FibroTouch is feasible in children of different ages.
AST, ALT, GGT levels, APRI and FIB-4 in IM and
control groups
Clinical and biochemical profiles of each group
are summarized in Table 2. AST, ALT, GGT, APRI,
and FIB-4 values were significantly higher in
the IM group than the control group (all P <
0.05). ALB, ALP, TB, DB, and PLT values decreased significantly in the IM group (all P <
0.05). Age, gender, and BMI percentile were not
statistically different between the two groups.
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Factors associated with liver fibrosis in the IM
group
Univariate analysis demonstrated that group (P
< 0.001), age (P < 0.001), ALT (P < 0.001), GGT
(P < 0.001), ALB (P < 0.001), DB (P < 0.001),
FAP (P < 0.001), and size of liver (P=0.040)
were associated with liver fibrosis. Regarding
multivariable analysis, ALT > 40 U/L (OR=3.277,
P=0.046) and DB > 7 μmol/L (OR=1.230, P=
0.008) were regarded as independent factors
relevant with liver fibrosis (Table 3).
For univariate analysis in the IM group, BMI percentile (P=0.011), ALB (P=0.007), EBV DNA
load (P=0.045), and FAP (P=0.036) were associated with liver fibrosis. In multivariable analysis, BMI percentile ≥ 90% (OR=0.976, P=
0.013), ALB < 40 g/L (OR=0.866, P=0.028),
and FAP > 249 dB/m (OR=1.022, P=0.039)
were regarded as independent factors associated with liver fibrosis (Table 4).
LSM in patients with IM after treatment
Children with IM received the same treatment
for 7-10 days. FibroTouch examinations were
Int J Clin Exp Med 2018;11(7):6932-6940
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Table 3. Factors associated with fibrosis in the two groups
Variables
Group (control, IM)
Age, years
Gender
BMI percentile
ALT*, U/L
GGT, U/L
ALB, g/L
DB#, μmol/L
PLT, 109/L
FAP, dB/m
Size of liver

OR
0.107
1.171
1.165
1.255
0.090
1.011
6.979
1.248
1.611
0.108
0.382

Univariate analysis
95% CI
0.049-0.236
1.074-1.278
0.595-2.283
0.423-2.722
0.043-0.186
1.006-1.01 5
3.447-14.131
1.120-1.390
0.183-14.153
0.033-0.355
0.153-0.956

P value
< 0.001
< 0.001
0.656
0.683
< 0.001
< 0.001
< 0.001
< 0.001
0.667
< 0.001
0.04

Multivariable analysis
OR
95% CI
P value
3.188
0.782-13.001
0.106
1.084
0.961-1.223
0.191

3.277
0.999
0.471
1.230

0.933-11.515
0.992-1.005
0.177-1.258
1.054-1.435

0.046
0.702
0.133
0.008

2.941
1.408

0.485-17.856
0.416-4.767

0.241
0.582

Note: BMI, body mass index; ALT, aminotransferase; GGT, glutamyl transpeptidase; ALB, serum albumin; DB, direct bilirubin;
PLT, platelet; FAP, fat attenuation parameter. In multivariable analysis, ALT* > 40 U/L and DB# > 7 μmol/L were variables.

Table 4. Factors associated with fibrosis in the IM group
Variables
Age, years
Gender
BMI percentile
ALT, U/L
GGT, U/L
ALB, g/L
DB, μmol/L
PLT 109/L
EBV DNA load, cps/Ml
FAP, dB/m
Size of liver
Percentage of abnormal lymphocytes, %
Serum ferritin, μmol/L

OR
1.073
0.837
0.978
0.659
1.001
0.855
1.035
1.000
1.000
1.020
1.727
0.978
1.000

Univariate analysis
Multivariable analysis
95% CI
P value Adjusted OR
95% CI
P value
0.960-1.198 0.214
0.359-1.953 0.681
0.961-0.995 0.011
0.976
0.957-0.995 0.013
0.283-1.537 0.335
0.995-1.006 0.821
0.762-0.959 0.007
0.866
0.762-0.985 0.028
0.953-1.124 0.413
0.996-1.004 0.917
1.000-1.000 0.045
1.000
1.000-1.000 0.290
1.001-1.039 0.036
1.022
1.001-1.044 0.039
0.720-4.141 0.221
0.935-1.024 0.347
0.999-1.001 0.597

Note: BMI, body mass index; ALT, aminotransferase; GGT, glutamyl transpeptidase; ALB, serum albumin; DB, direct bilirubin;
PLT, platelet; EBV, Epstein-Bar virus; FAP, fat attenuation parameter.

performed after 25-30 days. LSM before treatment (5.1±1.8 kPa) decreased after treatment
(4.2±1.0 kPa), showing significant differences
(P < 0.001). After treatment, the percentage
of patients with liver fibrosis (LSM > 6.5 kPa)
decreased from 26.8% to 1.8%, with statistical
differences (P < 0.001) (Figure 4).
Discussion
FibroTouch can simultaneously obtain LSM and
FAP data in adults. However, the suitability of
FibroTouch and reliable indicators for its application in the pediatric population has remained uncertain. This present study mainly demon6937

strated the feasibility of FibroTouch in Chinese
children of different ages. This study also
revealed that liver stiffness in Chinese children
with IM, especially those with elevated ALT levels, increased in the early stage and decreased
in the recovery period.
Moreover, this study demonstrated that Chinese children and adolescents with IM had
increased LSM values compared with the
control group in the early stage. Therefore,
FibroTouch enables simultaneous determination of LSM and FAP values, perhaps playing a
vital role in hepatic evaluation, particularly in
children with liver diseases. However, LSM valInt J Clin Exp Med 2018;11(7):6932-6940

Transient liver elastography profiles with infectious mononucleosis
explaining why IM is not serious in most children.
FibroTouch is feasible in children from different age groups. The present study showed that FibroTouch could be
carried out successfully in
patients ranging from 1.0 to
18.0 years. However, 2.0% of
Figure 4. Changes of LSM in the IM group. A. After treatment, LSM of children
the measurements were invalwith IM decreased (P < 0.001). B. After treatment, the percentage of patients
id for the 357 consecutive
with liver fibrosis (LSM > 6.5 kPa) decreased (P < 0.001).
examinations. Previous studies using FibroTouch have
ues were influenced by certain factors [15]. In
reported a failure rate of 0% in adults. A pediatsome studies, LSM increased mildly in patients
ric study reported a failure rate of 6.1% in chilwith steatohepatitis, possibly due to inflammadren using FibroScan [7]. The highest failure
tion [16, 17]. In the present study, liver stiffrate for children was less than 5 years [7]. In
ness in children with IM was associated with
this study, the failure rate was mainly attributed
BMI percentile, EBV DNA load, and FAP. Hence,
to patients less than 3 years old, consistent
these factors should be considered during
with a previous report [7]. Factors indepenevaluations.
dently associated with FibroTouch measurement failure in adults included high BMI, female
Furthermore, results of this study showed that
sex, and metabolic syndrome [20].
pediatric and adolescent IM were associated
with BMI percentile, EBV DNA load, FAP and
In the present study, measurement failure was
ALB. Elevated BMI percentile, reduced ALB,
primarily attributed to poor cooperation of the
and increased FAP were regarded as indepenyoung children (1.3, 2.0, 2.2, 3.6 and 6.0 years
dent factors associated with liver fibrosis in the
old) and small intercostal spaces (1.2 and 1.6
IM group. Thus, ALB was the primary laboratory
years old). Since patients must be immobile
abnormality in patients with IM. Obese children
during FibroTouch imaging, young children,
with IM may have higher liver stiffness. It was
especially those < 3.0 years old, might require
reported that obese children usually have highsedation. Moreover, small intercostal space
er LSM and FAP, consistent with a previous
was important as a risk factor for measurement
study [7]. Some studies have found that the
failure. Therefore, more research is necessary.
load of hepatitis B virus was positively correPrevious findings and results from this study
lated with liver stiffness in the infectious phase
indicate that FibroTouch imaging is feasible in
of hepatitis B virus [17, 18]. In this present
pediatric subjects of different ages. However,
study, EBV DNA load was relevant with liver
risk factors for measurement failure, poor
stiffness in a pediatric IM population. To the
cooperation, and small intercostal space in
best of our knowledge, this is the first time that
young children should be considered.
a clear link to IM has been revealed.
FibroTouch is painless and harmless. It is,
In addition, this study found that liver stiffness
therefore, suitable for repeated examinations
in some children with IM decreased significantin children. Since non-invasiveness is a key fealy during follow up. Results suggested that
ture of diagnostic modalities in children, the
changes in liver stiffness due to IM were temnon-radiative and painless characteristics of
porary and would not lead to permanent liver
FibroTouch combined with its applicability to a
damage. It could be attributed to the liver fibrobroad age range make it suitable for pediatric
sis mechanism that failed to be initiated by
patients, particularly.
EBV. Previous studies have reported that
There are several limitations to the present
increased liver stiffness is mostly due to virusresearch. First, subjects were pediatric patients
es and recovery is not easy [19]. However, this
visiting our hospital, not from the general popupresent report showed that increasing liver
stiffness in IM children was transient, possibly
lation. Therefore, FibroTouch results may differ

6938

Int J Clin Exp Med 2018;11(7):6932-6940

Transient liver elastography profiles with infectious mononucleosis
between control patients and healthy individuals in the general population. Second, the sample size was quite small. Third, the duration of
follow up for patients with IM was short.
However, this study was still able to identify changes in data and show that liver fibrosis was
transient after liver damage in children with IM.
Nevertheless, this study focused on liver profile
differences between the IM group and control
group, showing that FibroTouch testing should
focus on liver stiffness in patients with liver disease. The findings of this present study provide
additional evidence regarding the usefulness of
FibroTouch testing in a hospital-based pediatric
population.
In summary, this study demonstrates that
FibroTouch is feasible in Chinese children across a wide range of ages. FibroTouch imaging,
simultaneously determining FAP and LSM values, is a non-invasive and effective screening method for measuring hepatic steatosis
and liver stiffness in Chinese children, especially those with liver diseases. Liver stiffness
increases transiently in children with IM but
decreases after treatment.
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