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ABSTRACT

Background: Based on the crucial pathogenic role of inflammation for the progress of
hepatic disorders, we hypothesized that the soluble interleukin-2 receptor (sIL-2R, also
known as s CD25) would be a sign of inflammatory cell activation and disease severity
in people with chronic liver diseases (CLD). Objectives: Our study aimed to evaluate
soluble CD25 as a possible indicator of immune cell activation in CLD and acute liver
diseases in a group of pediatric Egyptian patients. Methodology: This study was a case
control study that included 120 children presented with liver disease aged 2 month-15
years and 60 unrelated healthy controls. The patients were recruited from Pediatric
Hepatology Clinic, Beni- Suef University. All children were subjected to history taking,
full clinical examination, laboratory tests (CBC, GGT, ALP, AST, ALT, serum albumin,
PT, PC, PTT, INR and Soluble CD25 level). Results: Children with chronic liver disease
with fibrosis had serum sIL-2R levels that were considerably lower (19.16+12.33 ng/ml)
than children with acute liver disease (27.65+14.19 ng/ml) (p=0.036) and controls
(29.23£13.20 ng/ml) (p=0.008). Children with chronic liver disease without fibrosis had
a mean CD25 level of (23.33+16.31 ng/ml), which was not statistically different from
other groups (p=0.655). Conclusions: further research is needed to clarify the role of
sCD25 as an immunological marker to predict the occurrence of liver fibrosis in
pediatric hepatic disorders and to differentiate between acute & chronic hepatic

disorders.

INTRODUCTION

Pediatric liver diseases comprise a wide variety of
disorders, including infections, developmental
abnormalities, genetic, and metabolic disorders that
ultimately result in progressive alterations in structure of
liver and may end in cirrhosis and its consequences.
Children's liver problems are distinct from adult cases
and involve many subgroups of acute and chronic
illnesses.*

Children's chronic liver diseases (CLD) are a serious
public health concern that cause significant morbidity
and mortality. Although the actual prevalence of
pediatric CLD is unknown, it has been reported that
CLD causes roughly 15,000 children to be hospitalized
each year in the United States. CLD in children is a
precursor to liver disease in adults.?

The basis for the diagnosis of CLD is still
thought to be the histopathological analysis of a liver
biopsy. Recently, non-invasive approaches for the
evaluation of CLD, such as transient liver elastography
and biomarkers that could aid in the evaluation of liver
fibrosis, have been suggested. However, there is still a
pressing need for a biomarker that detects the presence
of CLD at a better capacity.?

Since its discovery in 1985 the soluble interleukin-2
receptor (sIL-2R, sCD25) has become a clinically
valuable tool for several diseases. It is regarded as a
disease activity marker in sarcoidosis, but elevated
serum concentrations have also been seen in other
autoimmune conditions such rheumatoid arthritis and
systemic lupus erythematosus. Additionally, sIL-2R is
increased in several neoplastic diseases.’

Although many leukocytes release the interleukin-2
receptor (IL-2R, CD25), interleukin-2 is principally
released by activated T-helper cells. Although active T
lymphocytes and regulatory T cells release significant
quantities of IL-2R, a component of the IL-2 receptor, it
is generally known that activated B cells, monocytes,
eosinophil, granulocytes, and natural Killer cells (NK
cells) also release CD25,*

The soluble counterpart of the IL-2 receptor appears
to be created by proteolytic cleavage of IL-2Ra, and the
release of sIL-2R into the circulation has been reported
to be proportionate to its membrane-bound expression.
This is thought to be the primary factor that sIL2-R is
able to reliably predict disease activity in inflammatory
illnesses.

Since chronic inflammation is thought to be the
leading factor of hepatic disorder progression, the tight
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relationship of sIL-2R with inflammatory processes
makes it potentially helpful as a marker in CLDs. There
is a noticeable increase in sIL-2R in liver disorders,
according to numerous studies focusing into sIL-2R in
CLD.%’

It is necessary to conduct additional research to
assess sIL-2R concentrations prospectively as a
promising marker for the progress of liver fibrosis and to
clarify the potential functional role of sIL-2R in this
process.® In order to assess the possible relevance of
soluble CD25 as a marker in CLD and acute liver
disorders in a sample of pediatric Egyptian patients, the
current study investigated soluble CD25.

METHODOLOGY

The current case control study included 120 pediatric
patients proved to have liver affection by clinical
examination and hepatic function testing, enrolled from
the pediatric outpatient clinic at Beni-Suef University
Hospital. The cases involved; 60 patients suffering from
acute liver diseases, 30 patients suffering from chronic
liver diseases without fibrosis and 30 patients had
chronic liver diseases with fibrosis. Sixty apparently
healthy control subjects were randomly selected and
included after obtaining an informed consent from all
patients’ guardians and approved by Beni-Suef
University Faculty of Medicine Ethical Committee
(Approval No.: FMBSUREC/09022020/ Mohammed).

All children have undergone a full history taking,
clinical examination and abdominal ultrasonography to
check the liver, spleen, and existence of ascites.
Laboratory investigations:

About 10 ml of venous blood were taken under
complete aseptic conditions. Two ml of the blood sample
were collected on sodium citrate to determine the
prothrombin time and concentration, 2.0 ml of blood
were taken on K-EDTA for complete blood picture
(CBC) and remaining 6.0 ml was allowed to clot and
centrifuged at 3000 rpm for 5 minutes. The sera were

divided into two screw capped cryotubes, one for the
determination of liver function testing and the other was
stored at -70°C to be used for measuring serum soluble
CD25 level by a double antibody sandwich enzyme-
linked immunosorbent assay (ELISA) (Sun Red,
China).’

Statistical methods:

Statistical tests were done using IBM SPSS®
Statistics version 26 (IBM® Corp., Armonk, NY, USA).
Quantitative data were presented as mean and standard
deviation, while qualitative (Categorical) data were
presented as frequencies and percentages. ANOVA test
with Tukey post hoc test were used to compare multiple
different variables. Chi-square test was employed to
examine the association between categorical variables.
The Spearman correlation coefficient was applied to find
significant correlations between non-linear quantitative
data. Receiver operating characteristic (ROC) curve
analysis was used to evaluate the accuracy, sensitivity
and specificity of CD25. The significance level was set
atp <0.05.

RESULTS

The current study included 120 pediatric patients
proved to have liver affection by clinical examination
and hepatic function testing, were enrolled from the
pediatric outpatient clinic at Beni-Suef University
Hospital. Sixty patients were diagnosed with acute liver
illnesses, 30 with chronic liver illnesses without fibrosis,
and 30 with chronic liver illnesses with fibrosis. Sixty
apparently healthy control subjects were randomly
selected and included.

The studied groups were balanced as regards the
gender, while the age was significantly different (p-value
= 0.039%), the mean age was (5.64 + 3. 46 SD) in acute
liver group, (7.04 + 5.32 SD) in chronic liver without
fibrosis group, (8.13 £ 3.54 SD) in chronic liver with
fibrosis group, (6.52 £+ 3.02 SD) in control group (Table
1).

Table 1: Comparison between the subgroups and control according to demographic data.

Acute liver Chronic liver disease (n=60) Control group
Demographic Data disease Without fibrosis| With fibrosis (n=60) P
(n=60) (n=30) (n=30)

Sex
Female 31 (51.7%) 16 (53.3%) 14 (46.7%) 30 (50.0%) 0.958
Male 29 (48.3%) 14 (46.7%) 16 (53.3%) 30 (50.0%)

Age (years)
Mean =+ SD. 5.64 + 3.46 7.04+5.32 8.13+3.54 6.52 + 3.02 0.039
Range (Min. — Max.) 25.0-11.0 0.12-14.0 20-14.0 1.0-120

p: p value for comparing between the subgroups and control
*: Statistically significant at p < 0.05
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Table (2) shows the panel of diseases in the studied
groups. In the acute liver disease group (Hepatitis A
infection, Sepsis, Autoimmune hepatitis and Wilson’s
disease represented 70%, 20%, 6% and 4% respectively),
in the chronic liver disease without fibrosis group
(Autoimmune hepatitis, Cholestasis and Glycogen

Table 2: Panel of diseases in the studied groups:

storage disease

represented 50%,

43%

and 7%

respectively), while, in the chronic liver diseases with
fibrosis group (Hemochromatosis, Progressive familial
cholestasis, Bile acid synthetic disorder, Budd Chiari
syndrome and Neonatal giant hepatitis represented 80%,
7%, 7%, 3% and 3% respectively).

Group . Total
Diseases Number Percentage No. (%)
Acute liver disease (n=60) Hepatitis A infection 42 70 % 60 (100%)
Sepsis 12 20 %
Autoimmune hepatitis 4 6 %
Wilson’s disease 2 4%
Chronic liver disease | Autoimmune hepatitis 15 50 % 30 (100%)
without fibrosis (n=30) Cholestasis 13 43 %
Glycogen storage disease 2 7%
Chronic liver disease with| Hemochromatosis 24 80 % 30 (100%)
fibrosis (n=30) Progressive familial cholestasis 7%
Bile acid synthetic disorder 2 7%
Budd Chiari syndrome 1 3%
Neonatal giant hepatitis 1 3%
Control (n=60) Healthy 60 100 % 60 (100%)

Table (3) shows that there was a high statistical
significant difference between subgroups and control
regarding Hemoglobin, PT, PC, international normalized
ratio (INR), AST, ALT, Alkaline Phosphatase (ALP),

Bilirubin, albumin and GGT, similarly, shows that there
was significant difference between subgroups and

control regarding WBCs and platelet count.

Table 3: Comparison between the subgroups and controls according to routine laboratory investigations:

Acute liver Chronic liver disease (n=60) Control group
disease Without fibrosis With fibrosis (n=60) P
(n=60) (n=30) (n=30)

Mean + SD. Mean + SD. Mean + SD. Mean + SD.
Hb 10.46 + 1.77 10.78 +1.42 6.65 + 0.48 11.66 +1.10 <0.001"
Platelets 290.35 + 83.64 316.0 £ 84.05 350.63 + 116.59 315.40 + 83.38 0.003"
WBCs 8358.83+ 6053.31 6895.07+2573.30 5913.33+1553.48 6464.15+8046.25 0.033"
ALT 1148.45+785.35 395.10 + 321.74 29.50 £ 6.84 26.17 + 6.80 <0.001"
AST 975.67 + 664.73 339.93 + 254.50 2410+ 6.71 26.23 + 5.64 <0.001"
Bilirubin 3.67+2.24 7.58 + 6.85 0.60+0.21 0.50+0.18 <0.001"
Albumin 3.29 + 0.67 2.79+£0.50 3.50+0.31 3.67£0.27 <0.001"
PT 14.43 + 3.60 17.52 + 2.56 12.40 £ 0.80 12.35+0.72 <0.001"
PC 72.15+19.48 52.69 + 9.64 83.17 £ 6.59 90.13£6.54 <0.001"
INR 1.45%0.75 1.93+0.48 1.0+0.01 1.01+£0.01 <0.001"
GGT 65.18 £ 32.54 198.17 + 213.37 28.60 + 6.41 28.92 + 6.50 <0.001"
ALP 138.62 + 70.33 453.0 £ 583.90 68.53 £ 9.88 64.83 £ 9.09 <0.001"
WBCs = white blood cells, ALT= alanine amino transferase, AST= aspartate amino transferase, PT = prothrombin time, PC =
prothrombin concentration, INR = international normalized ratio, GGT = gamma glutamate transferase, ALP = alkaline
phosphatase,
p: p value for comparing between the subgroups and control
*: Statistically significant at p < 0.05
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The mean sCD25 level was 27.65+14.19,
23.33+16.31, 19.16+12.33 and 29.23+13.20 ng/ml in
acute liver disease, and chronic liver disease without
fibrosis, chronic liver disease with fibrosis and control
groups respectively. There was a statistically significant
difference between groups as determined by one-way
ANOVA (F=4.11, P=0.008). A Tukey post hoc test
revealed that CD25 level was significantly lower among

children with chronic liver disease with fibrosis
compared to children with acute liver disease (p=0.036)
and controls (p=0.008). While there was no statistically
significant difference between the mean level of CD 25
among children with chronic liver disease without
fibrosis and other groups (p=0.655) (Table 4 and Figure
1).

Table 4: Distribution of CD25 in different groups and controls:

40.00

30.00

Soluble CD25 level (ng/ml)

95% Confidence P value P value
Soluble CD25 level (ng/ml) Interval for Mean Within between
Lower Upper groups groups
Participants Mean+SD Range Bound Bound
Children with acute liver 27.65x14.19 10.0-56.2 23.99 31.32 0.036* a 0.008*d
disease, n=60
Children with chronic liver | 23.33+16.31 6.9-56.4 17.24 29.42 0.655b
disease without fibrosis,
n=30
Children with chronic liver | 19.16+12.33 5.3-52.0 14.55 23.76
disease with fibrosis, n=30
Controls, n=60 29.23+13.20 13.3-54.9 25.81 32.64 0.008*c
* 1 Statistically significant at p < 0.05
a. Difference between acute & chronic with fibrosis
b. Difference between chronic without fibrosis & chronic with fibrosis
c. Difference between chronic with fibrosis &control group.
d. Difference between all groups.
P value=0.008
s ° 8

20.00
10.00

Children with acute
liver disease

Children with
chronic liver disease chronic liver disease
without fibrosis

Children with Controls

with fibrosis

Fig. 1: The relation between values of sCD25 in the study groups

Correlation analysis between sCD25 and other
parameters among the studied groups are shown in table
(5). There was a statistically significant direct correlation
between the levels of s CD25 and levels of Hemoglobin,
ALT, AST, bilirubin and GGT (P= 0.004, 0.001, 0.011,

0.018 and 0.042 respectively) and there is statistically
significant inverse correlation between the levels of s
CD25 and duration of the disease (p=0.016), but all these
direct and inverse correlations are weak (rs < 0.3) (Table
5).
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Table 5: Correlation between CD25 and clinical and laboratory parameters in all patients (n=120)

CD25
rs P Sig.

Age (years) -0.109 0.237 NS
Duration -0.220° 0.016" S
Weight (kg) -0.082 0.374 NS
Height (cm) -0.073 0.428 NS
BMI (kg/m?) 0.093 0.314 NS
Hemoglobin 0.261" 0.004" S
Platelet 0.016 0.862 NS
WBCs 0.112 0.211 NS
ALT 0.298 0.001° S
AST 0.233 0.011° S
Bilirubin 0.217 0.018 S
Albumin 0.027 0.770 NS
PT 0.091 0.322 NS
PC -0.079 0.392 NS
INR 0.117 0.202 NS
GGT 0.186" 0.042" S
ALP 0.131 0.153 NS

rs: Spearman coefficient

*: Statistically significant at p <0.05

WBCs = white blood cells, ALT= alanine amino transferase, AST= aspartate amino transferase, PT = prothrombin time,

PC = prothrombin concentration, INR = international normalized ratio, GGT = gamma glutamate transferase, ALP =

alkaline phosphatase

Based on the ROC curve for serum sCD25 (Figure
2), area under the curve (AUC) was 0.664 at a cutoff
value of 12.35 ng/mL (p-value was 0.007) with a

sensitivity of 87.8% and a specificity of 43.3%. The
Positive predictive value was 0.82 and the negative
predictive value was 0.54.

Cutoff value

p value Sensitivity

Specificity

Positive
predictive value

Negative
predictive value

Area under
curve

12.35

0.007 87.8%

43.3%

0.82

0.54

0.664

ROC Curve
1.0 T

0.8

0.6

Sensitivity

0.4

0.2

0.0 0.2 04 06 0.8 1.0
1 - Specificity

Di | s are prod d by ties.

Fig. 2: Receiver operator characteristic (ROC) curve for
sCD25
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DISCUSSION

The current study examined the relation between s
CD25 and hepatic disease in children (acute and chronic)
in an attempt to find a reliable measurable predictor
biomarker. Our study was a case control study conducted
at Beni Suef University hospital, included 120 children
(60 with acute and 60 with chronic liver disease) aged
2month-15 years and 60 unrelated healthy controls.

Our study found that the studied groups were
balanced as regards the gender, there was high
significant difference between groups to age (p-value =
0.039), and this result differs from the findings of
Wagrees et al.’ at Suez Canal University hospital. The
studied populations were mostly males representing 70%
in all studied groups; there was insignificant difference
between groups to age or sex, The mean age was 58.4 £
5.6 years in HCC group while was 50.4 £ 9.7 and 57.1 £
12.3 years in cirrhotic and healthy controls respectively
(p=0.51).
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Our study included pediatric patients with a variety
of liver disorders that differed between the groups. In the
acute liver disease group (Hepatitis A infection, Sepsis,
Autoimmune hepatitis and Wilson’s disease), in the
chronic liver disease without fibrosis  group
(Autoimmune hepatitis, Cholestasis and Glycogen
storage disease), while, in the chronic liver diseases with
fibrosis group (Hemochromatosis, Progressive familial
cholestasis, Bile acid synthetic disorder, Budd Chiari
syndrome and Neonatal giant hepatitis), these panels of
diseases differ from the other studies conducted to
evaluate sCD25 in hepatic diseases; Hepatocellular
Carcinoma in Chronic Hepatitis C patients, primary
biliary cirrhosis and hepatic bile canaliculus.** This
variation in the types of liver disorders could be
attributed to differences in age categories and research
populations. Also, these studies mostly focused on
selected etiologies.

Our study showed high statistically positive
difference among the groups to bilirubin, albumin, INR,
and alkaline phosphatase (p<0.001), these results agree
with Garcia et al.” findings for bilirubin (p = 0.025),
alkaline phosphatase (p = 0.037), albumin (r = —0.496,
p<0.001) and INR (r = 0.349, p = 0.003).

In this work there was statistically significant direct
association between the sCD25 levels and ALT, AST,
total bilirubin, direct bilirubin, prothrombin time but not
correlated to albumin, INR. Barak et al.’® had found a
similar finding that soluble CD25 is negatively
correlated to albumin. Moreover, Wagrees et al.’
showed that there was statistically significant direct
association between s CD25 levels and ALT, AST, total
bilirubin, direct bilirubin, prothrombin time and this
concurs with our study.

We found significantly lower mean values of sIL-2R
in patients suffering from chronic liver disease with
fibrosis than acute and healthy controls (p=0.036, 0.008
respectively) which contradicts the findings of Garcia et
al.” who found that there were statistically significant
higher mean values of sIL-2R within liver cirrhosis
group than in control group. Additionally, Wagrees et
al.? found a highly significant rise in sIL-2R levels in
patients with cirrhotic liver and hepatocellular carcinoma
in comparison to normal controls, (p=0.001). No
difference was found in sIL-2R levels in HCC patients
compared to liver cirrhosis patients (p=0.862). Similar
results were obtained by a study done by Barak et al.'
conducted on 84 patients with primary biliary cirrhosis
(PBC) and 41 control subjects. They found that sIL-2R
levels in PBC sera were substantially higher (1527 —
106, range 211-4023 pg/ml) compared to normal
controls (566— 29, range 216-901 pg/ml; P < 0.001).

Furthermore, the current findings contradict the
findings of Seidler et al. > who found that CLD patients
had significantly higher blood sCD25 concentrations
than 41 healthy controls (median 444 kU/L, range 14-
1193 vs. median 818 kU/L, range 39-3976). Only

patients with established liver cirrhosis had higher levels
of sCD25 (median 374 kU/L, range 204-1795 vs. median
907 kU/L, range 39-3975), but there was no difference
between noncirrhotic patients and controls. Patients who
had severe or decompensated cirrhosis, classified as
Child B and C, showed significantly higher sCD25
levels than patients without cirrhosis or with mild
cirrhosis (median 600kU/L, range 39-3976, vs. median
1101 kU/L, range 317-3395).

In the current study, we observed a high statistically
significant variation among subgroups and controls in
terms of sCD25 level, which coincides with Stoop et
al.®® study on 50 patients who are chronically infected
with hepatitis B virus (HBV), 23 healthy controls, and 9
individuals with resolved HBV infection, which found
an increased percentage of T regulatory CD4+ CD25+
cells in chronic HBV as compared to controls.

The reasons for these discrepancies in results are not
clear, though it may be related to differences in
methodology used, in the study population, in the
selection of subjects, study group, cause of liver illnesses
and sample size.

However, one important limitation of these
researches is that they concentrated on specific
etiologies, primarily viral-related liver disorders or
primary biliary cirrhosis. As a result, it was unclear if
sCD25 could be used to assess inflammatory responses
in progressing CLD and to what degree sCD25 could
reflect activation of diverse leukocyte subpopulations in
CcLD.*

A possible explanation for our unexpected results is
that, while sIL-2R levels are frequently being tested in
diagnostic settings, this molecule's probable function
remains controversial. This may be due in part to the IL-
2-IL-2R pathway's paradoxical role in immune
activation and self-tolerance.’

Another explanation is that higher levels of sCD25 in
malignant diseases signify T-cell stimulation, indicating
that an anti-tumor immune response is going on. This is
true only if sIL-2R is predominantly secreted by effector
T cells. But the scenario would be the opposite if the
sCD25 is produced from T regulatory cells, which could
result in inhibition of T-cell response (tolerance).*® %’

In our study correlation analyses between sCD25
and other parameters among the studied groups showed
statistically significant positive relation between the
concentrations of s CD25 and levels of Hemoglobin,
ALT, AST, bilirubin and GGT (P= 0.004, 0.001, 0.011,
0.018 and 0.042 respectively) and there was a
statistically significant negative relation between the
concentrations of s CD25 and duration of the disease
(p=0.016), these results agree with Wagrees et al.® who
revealed a statistically significant direct correlation
between the concentrations of s CD25 and levels of
ALT, AST, total bilirubin, direct bilirubin, prothrombin
time (p<0.001) and there was statistically significant
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negative relation between the concentrations of sCD25
and albumin levels (p<0.001).

Based on the ROC curve, area under the curve
(AUC) was 0.664 indicating that serum sCD25 was a
fair differentiating marker between subjects with
chronic and acute hepatic disorders and healthy
individuals, at cutoff value of 12.35 ng/mL, with a
specificity of 43.3% and sensitivity of 87.8%. However,
in a study done by Wagrees et al.® sCD25 performed
well in predicting HCC presence among patients with
cirrhosis; specificity and sensitivity were both 65% at a
cut-off value of 10.22 ng/ml for prediction of HCC in
patients with cirrhosis. Furthermore, Seidler et al.'?
found that sIL-2R could distinguish between non-
cirrhotic and cirrhotic patients using ROC curve
analysis (AUC = 0.755).

CONCLUSION

It could be assumed from the current findings that
CD25 is a poor immunological marker to predict the
occurrence of liver fibrosis in pediatric hepatic disorders
and likely couldn’t differentiate between acute &
chronic hepatic disorders. These observations need
further clarifications and more research in different age
groups, etiologies and stages of the disease.
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