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Abstract

Lymphadenopathy refers to the enlargement of lymph nodes that can be due to autoimmune disease, and malignancy or microbial
infections. The lymph nodes, often referred to as lymph glands, are essential for the body's ability to combat infections. They
function as filters, capturing viruses, bacteria, and other pathogens before they have the chance to infect other regions of the
body. Frequently, swollen lymph nodes can be found in the neck, beneath the chin, in the armpits, and in the groin. Lactate
dehydrogenase (LDH), B2 Microglobulin, Total bilirubin, direct bilirubin, alanine aminotransferase (ALT), aspartate
aminotransferase (AST), Albumin, Creatinine and urea were measured in serum of children with lymphadenopathy to help for
diagnosis and monitoring of lymphadenopathy. The results Showed that, there was significant increase in serum LDH level and
B2 Microglobulin, ALT, AST in children with lymphadenopathy compared to healthy control children (P value = 0.005), (P value
=0.006), (P value = 0.026), (P value = 0.004) respectively. there was no significant differences in serum level of total. bilirubin,
direct bilirubin, Albumin, Creatinine and urea in children with lymphadenopathy compared to healthy control children (P value
=0.322), (P value = 0.098), (P value = 0.694), (P value = 0.837), (P value = 0.850) respectively.
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1. Introduction

Lymphadenopathy denotes the swelling of lymph nodes, aside from neoplasms, encompass several categories: infec-
which is frequently observed in routine clinical practice. tions, autoimmune disorders, and idiopathic conditions [9].
While the occurrence of neoplasms in individuals with lym- Evaluating lymphadenopathy in pediatric patients poses a
phadenopathy in a primary care environment is relatively low, diagnostic challenge due to the wide range of differential di-
ranging from 1% to 2%. The causes of lymphadenopathy,
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agnoses, which encompass both reactive and malignant con-
ditions. Understanding the etiological patterns of lymphade-
nopathy specific to a geographical area is crucial for achieving
an accurate diagnosis or for raising suspicion of a particular
disease. [8].

An increased level of LD is a recognized observation in
cases of non-Hodgkin lymphoma or leukemia. Nevertheless,
it can also occur in a range of other medical conditions, as LD
is produced by multiple tissues, including muscle, liver, kid-
ney, and hematopoietic cells. Numerous studies have identi-
fied an elevated LD level in necrotizing lymphadenitis, mak-
ing it one of the most commonly noted laboratory findings [5,
16].

Beta 2-Microglobulin is a low molecular weight protein that
shares sequence homology with immunoglobulins. As a com-
ponent of the HLA complex, this protein serves as a signifi-
cant cell-surface structure. Under typical circumstances, beta
2-microglobulin is produced and released by various cells, es-
pecially lymphocytes, and can be found in the bloodstream of
healthy individuals. Due to its small molecular size, it is usu-
ally filtered efficiently at the glomerulus and is broken down
by the proximal tubular cells in the kidney. Both impaired kid-
ney function and excessive production of beta 2-microglobu-
lin are linked to elevated serum levels. A role for beta 2-mi-
croglobulin as a modulator of lymphocyte surfaces and a pos-
sible regulator of the immune system has been suggested. [3].

Aminotransferase comprises AST and ALT. These en-
zymes serve as indicators of hepatocellular damage. They are
involved in gluconeogenesis by facilitating the transfer of
amino groups from aspartic acid or alanine to ketoglutaric acid,
resulting in the formation of oxaloacetic acid and pyruvic acid,
respectively. AST exists in both cytosolic and mitochondrial
isoenzymes and is located in the liver, cardiac muscle, skeletal
muscle, kidneys, brain, pancreas, lungs, leukocytes, and red
blood cells. It is less sensitive and specific for liver conditions
compared to ALT, and elevations in AST levels may also oc-
cur due to nonhepatic factors. In neonates and infants, AST
activity is roughly double that of adults, but this level de-
creases to that of adults by around six months. [14].

Bilirubin is the final product of heme breakdown, with 80%
originating from hemoglobin. Unconjugated bilirubin is car-
ried to the liver while loosely attached to albumin. Being wa-
ter-insoluble, bilirubin cannot be eliminated through urine. In
contrast, conjugated bilirubin is water-soluble and can be
found in urine. It undergoes conjugation in the liver to form
bilirubin glucuronide, which is then secreted into bile and sub-
sequently into the gut. [6].

Albumin is produced by the hepatic parenchymal cells at
a rate influenced by colloidal osmotic pressure and dietary
protein consumption. The synthesis rate of albumin is also
regulated by feedback mechanisms that depend on the con-
centration of plasma albumin. It is possible to maintain
plasma albumin levels with merely 10% of the normal
hepatocyte mass. The half-life of albumin is approximately
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21 days. Traces of albumin are present in nearly all extra-
cellular body fluids. Minimal amounts are lost from the
body through excretion. Albumin is catabolized in various
tissues, and its uptake by cells occurs via pinocytosis. The
amino acids that make up albumin are released through in-
tracellular proteolysis and returned to the body's amino
acid pool. In cases of liver disease, there is a decrease in
serum albumin, indicating reduced synthesis. If liver func-
tion is normal but serum albumin levels are low, this may
indicate inadequate protein intake (malnutrition) or protein
loss due to conditions such as nephrotic syndrome, malab-
sorption, or protein-losing enteropathy. [4].

The assessment of serum creatinine and serum urea nitro-
gen concentrations is highly significant in evaluating renal
function within a clinical context. It is most effective to con-
sider these two serum measurements together, taking into ac-
count both their absolute values and their interrelationship.
The serum creatinine concentration is less affected by factors
outside the kidneys compared to the serum urea nitrogen con-
centration, making it the more reliable test [12].

2. Material and Methods

2.1. Sampling

Blood samples were taken from children with lymphade-
nopathy and healthy children at Tanta university hospital. This
study was done according to guidelines of Ethics Committee
of Scientific Research for medical research at Tanta Univer-
sity with code # 32017/02/18

This study included

First group: Children with lymphadenopathy (35 children;
22 males and 13 females) (their age ranged from 2 to 13 years
old)

Second group: The control group will contain healthy chil-
dren (20 children; 11 males and 9 females) (their age ranged
from 2 to 13 years old).

2.2. Determination of Serum Lactate
Dehydrogenase (LDH)

Lactate dehydrogenase (LDH) test is in vitro test for the
guantitative determination of lactate dehydrogenase in human
serum on Roche/Hitachi cobas ¢ systems. This occurs accord-
ing to [17].

2.3. Determination of Serum Beta2-
Microglobulin (32M)

Beta2-Microglobulin (f2M) test is in vitro diagnostic test
for the quantitative determination of beta 2-microglobulin in
samples of human origin by immunoturbidimetry on photo-
metric systems. This occurs according to [2].
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2.4. Determination of Alanine Aminotransferase
(ALT/GPT)

Alanine aminotransferase (ALT or GPT) facilitates the
transfer of the amino group from alanine to 2-oxoglutarate,
resulting in the formation of pyruvate and glutamate. The cat-
alytic concentration is ascertained from the rate of decrease of
NADH, which is measured at 340 nm, through an LDH cou-
pled reaction as referenced in [7].

2.5. Determination of Aspartate
Aminotransferase (AST/GOT)

Aspartate aminotransferase (AST) facilitates the transfer of
the amino group from aspartate to 2-oxoglutarate, resulting in
the formation of oxaloacetate and glutamate. The catalytic
concentration is ascertained from the rate of decline of NADH,
which is measured at 340 nm, through the malate dehydrogen-
ase (MDH) coupled reaction as outlined in [7].

2.6. Determination of Bilirubin

Bilirubin is transformed into the colored compound azobiliru-
bin through the action of diazotized sulfanilic acid and is subse-
quently measured using photometric methods. Among the two
forms present in serum, namely bilirubin-glucuronide and free
bilirubin that is loosely associated with aloumin, only the former
reacts directly in an aqueous solution (referred to as direct biliru-

bin), whereas free bilirubin necessitates solubilization with caf-
feine in order to react (known as indirect bilirubin). In this deter-
mination, the results reflect the total bilirubin level. The intensity
of the color formed is proportional to the bilirubin concentration
in the sample according to [19].

2.7. Determination of Serum Creatinine

Spectrum Diagnostics creatinine reagent is intended for the
in-vitro quantitative, diagnostic determination of creatinine in
human serum according to [18].

2.8. Determination of Serum Urea

Spectrum colorimetric urea reagent is intended for the in-
vitro quantitative, diagnostic determination of urea in human
serum according to [1].

3. Results

3.1. Determination of Serum Lactate
Dehydrogenase (LDH)

Serum samples were collected from children with lymphad-
enopathy and healthy children to determine the level of serum
lactate dehydrogenase (LDH). The results in Table 1 showed
that, there was significant increase in serum LDH level in chil-
dren with lymphadenopathy compared to healthy control chil-
dren (P value = 0.005).

Table 1. Comparison between children with lymphadenopathy and healthy control children as regards serum lactate dehydrogenase (LDH)

level.
Serum lactate dehydrogenase (LDH) T test
Groups
Range by (mg/dl) Mean = SD T-test P-value
Children with lymphadenopathy 224 - 1589 534.97 £279.35
4.018 0.005*
Healthy control children 123 - 517 275.80 + 89.83

3.2. Determination of Serum Beta2-Microglobulin (32M)

Serum samples were collected from children with lymphadenopathy and healthy children to determine the level of serum level
Beta2-microglobulin (2M). The results in Table 2 showed that, there was significant increase in serum level of Beta2-micro-
globulin (M) in children with lymphadenopathy compared to healthy control children (P value = 0.006).
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Table 2. Comparison between children with lymphadenopathy and healthy control children as regards serum level of Beta 2-microglobulin.

Serum level of Beta2-microglobulin T test
Groups
Range by (mg/dl) Mean = SD T-test P-value
Children with lymphadenopathy 1.1-5.76 2.028 £ 1.04
4.605 0.006*
Healthy control children 0.7-1.95 1.17 £0.376

3.3. Determination of Serum Alanine Aminotransferase (ALT/GPT)

Serum samples were collected from children with lymphadenopathy and healthy children to determine the level of serum
alanine aminotransferase (ALT/GPT). The results in Table 3 showed that, there was significant increase in serum ALT level in
children with lymphadenopathy compared to healthy control children (P value = 0.026).

Table 3. Comparison between children with lymphadenopathy and healthy control children as regards serum alanine aminotransferase
(ALT/GPT) level.

Serum alanine aminotransferase (ALT/GPT) T test
Groups
Range by (mg/dl) Mean = SD T-test P-value
Children with lymphadenopathy 10 - 106 33.21 +£21.81
2.442 0.026*
Healthy control children 10-32 18.20+7.24

3.4. Determination of Aspartate Aminotransferase (AST/GOT)

Serum samples were collected from children with lymphadenopathy and healthy children to determine the level of serum
aspartate aminotransferase (AST/GOT). The results in Table 4 showed that, there was significant increase in serum AST level
in children with lymphadenopathy compared to healthy control children (P value = 0.004).

Table 4. Comparison between children with lymphadenopathy and healthy control children as regards aspartate aminotransferase (AST/GOT)
level.

Aspartate aminotransferase (AST/GOT). T test
Groups
Range by (mg/dl) Mean = SD T-test P-value
Children with lymphadenopathy 12 - 69 34.57+13.94
3.168 0.004*
Healthy control children 11-34 21+£7.90

3.5. Determination of Serum Total Bilirubin in Children with Lymphadenopathy Compared to
Healthy Control Children

Serum samples were collected from children with lymphadenopathy and healthy children to determine the level of serum total
bilirubin. The results in Table 5 showed that, there was no significant difference in serum total bilirubin level in children with
lymphadenopathy compared to healthy control children (P value = 0.322).
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Table 5. Comparison between children with lymphadenopathy and healthy control children as regards serum total bilirubin level.

Serum total bilirubin T test
Groups
Range by (mg/dl) Mean = SD T-test P-value
Children with lymphadenopathy 04-1.1 0.714 £ 0.195
1.008 0.322
Healthy control children 0.5-1 0.785+0.179

3.6. Determination of Serum Direct Bilirubin in Children with Lymphadenopathy Compared to
Healthy Control Children

Serum samples were collected from children with lymphadenopathy and healthy children to determine the level of serum
direct bilirubin. The results in Table 6 showed that, there was no significant difference in serum direct bilirubin level in children
with lymphadenopathy compared to healthy control children (P value = 0.098).

Table 6. Comparison between children with lymphadenopathy and healthy control children as regards serum direct bilirubin level.

Serum direct bilirubin T test
Groups
Range by (mg/dl) Mean = SD T-test P-value
Children with lymphadenopathy 0.1-0.5 0.221+£0.112
1.743 0.098
Healthy control children 0.1-0.2 0.164 +0.049

3.7. Determination of Serum Albumin in Children with Lymphadenopathy Compared to Healthy
Control Children

Serum samples were collected from children with lymphadenopathy and healthy children to determine the level of serum
albumin. The results in Table 7 showed that, there was no significant difference in serum albumin level in children with lym-
phadenopathy compared to healthy control children (P value = 0.694).

Table 7. Comparison between children with lymphadenopathy and healthy control children as regards serum albumin level.

Serum albumin T test
Groups
Range by (mg/dl) Mean + SD T-test P-value
Children with lymphadenopathy 34-45 3.985+0.348
0.398 0.694
Healthy control children 3.7-44 4.028 £ 0.201

3.8. Determination of Serum Creatinine in Children with Lymphadenopathy Compared to Healthy
Control Children

Serum samples were collected from children with lymphadenopathy and healthy children to determine the level of serum
creatinine. The results in Table 8 showed that, there was no significant difference in serum creatinine level in children with
lymphadenopathy compared to healthy control children (P value = 0.837).
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Table 8. Comparison between children with lymphadenopathy and healthy control children as regards serum creatinine level.

Serum creatinine

Groups

Range by (mg/dl)
Children with lymphadenopathy 0.4-0.68
Healthy control children 0.3-0.8

T test
Mean + SD T-test P-value
0.519 £ 0.085

0.207 0.837
0.528 £0.143

3.9. Determination of Serum Urea in Children with Lymphadenopathy Compared to Healthy

Control Children

Serum samples were collected from children with lymphadenopathy and healthy children to determine the level of serum urea.
The results in Table 9 showed that, there was no significant difference in serum urea level in children with lymphadenopathy

compared to healthy control children (P value = 0.850).

Table 9. Comparison between children with lymphadenopathy and healthy control children as regards serum urea level.

Serum urea

Groups

Range by (mg/dl)
Children with lymphadenopathy 16 - 36
Healthy control children 15-34

4. Discussion

Lymphadenopathy refers to an abnormality in the size and
texture of lymph nodes, a condition that is relatively prevalent
during childhood. When the swelling of lymph nodes results
from inflammatory and infectious processes, it is termed lym-
phadenitis [15].

In the present work, the obtained results indicated that there
was significant increase in the levels of serum lactate dehy-
drogenase enzyme in children with lymphadenopathy com-
pared to their levels in healthy control children. Usefulness of
lactate dehydrogenase in differentiating abnormal cervical
lymphadenopathy could be explained by [10] who studied re-
lationship between lactate dehydrogenase and lymphadenopa-
thy they reported that An increased level of LDH serves as a
valuable indicator for cervical lymphadenopathy, necessitat-
ing additional clinical monitoring or intervention in cases such
as necrotizing lymphadenitis, hematologic neoplasms, meta-
static lymphadenopathy, tuberculous lymphadenitis, bacterial
infectious diseases, infectious mononucleosis, autoimmune
disorders, and various other abnormal conditions. On the same
context, [11] studied Serum lactic dehydrogenase (LDH) lev-
els in acute leukemia and examined LDH levels in 42 patients
diagnosed with acute leukemia, 9 patients with chronic mye-
loid leukemia, 6 of whom were in blastic crisis, and 53 patients

T test
Mean + SD T-test P-value
2535+5.017

0.190 0.850
25.7+5.31
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suffering from lymphoma and other lymphoproliferative dis-
orders. The findings indicated that the differences in serum
LDH levels between acute lymphocytic leukemia (ALL) and
acute non-lymphocytic leukemia (ANLL) were statistically
significant (p < 0.001). It seems that significantly elevated se-
rum LDH levels in cases of acute leukemia are indicative of
ALL, and in individual patients, the LDH levels correlated
with the number of blasts observed during both remission and
relapse. These findings align with those of [8], who investi-
gated lymphadenopathy in Egyptian pediatric patients. They
reported the presence of certain abnormal complete blood
count findings, including blast cells in blood films and ele-
vated lactate dehydrogenase levels.

In the present work, the obtained results indicated that there
was significant increase in serum level of Beta2-microglobu-
lin (M) in children with lymphadenopathy compared to
their levels in healthy control children. The findings align with
those of [13], who investigated blood biomarkers in patients
with lymphadenopathy, highlighting their diagnostic im-
portance in identifying malignancy. Their study assessed se-
rum levels of beta2-microglobulin and concluded that ele-
vated beta2-microglobulin (B2M) (P = 0.012) was linked to
malignant conditions. A cut-off value of 3699.5 ug/L was es-
tablished to distinguish malignancies from benign conditions,
providing a sensitivity of 63.4% and specificity of 87.0%.
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Abbreviations
LDH /LD Lactate dehydrogenase
B2 M B2 Microglobulin
ALT Alanine Aminotransferase
AST Aspartate Aminotransferase
HLA Human Leukocyte Antigen
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