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Abstract

Background: The genetic condition beta-thalassemia results in a poor generation of hemoglobin
(Hb), which harms red blood cells. It is characterized by a decreased ability to synthesize one or
more globin chains. Long pentraxin-3 is a component of the pentraxin superfamily and a
potential marker for many disorders. The purpose of this study was to examine pentraxin-3 as
potential biomarker for the inflammatory diseases in patients with beta-thalassemia major at
range of age (5-20 years). Material and Method: The prospective case control study comprises
120 patients with B-thalassemia major (TM) and 60 healthy participants. Plasma level of C-
reactive protein (CRP)s Pentraxin-3(PTX3), ferritin, transferrin, total iron-binding capacity (TIBC),
iron, unsaturated iron-binding capacity (UIBC) and transferrin saturation were estimated.
Results: Serum PTX3 level demonstrated significantly increasing in B-thalassemia patients (2.72
+ 0.60) as comparing with healthy controls (1.85 + 0.40, P<0.001). similarly, CRP, ferritin, TIBC
and iron exhibited statistically significant increasing while, UIBC, TS and transferrin appeared
markedly decreasing for B-thalassemia patients as comparing with control groups. The
comparison study of PTX3 with other biomarkers has been done. PTX3 revealed significant
positive correlation with age (r = 0.792), BMI (r = 0.453), CRP (r = 0.230), ferritin (r = 0.580), iron
(r=10.580) and TS {r = 0.728), whereas demonstrated significant negative correlation with TIBC
(r=-0.464), UIBC (r = -0.542) and transferrin (r = -0.464). Conclusion: The level of PTX3 increases
with the severity of B-thalassemia patients, age and ferritin. It is considered as predictor for many

disorders.
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1. Introduction

Beta-thalassemia is hereditary hemolytic anemia,
meaning that the disorder must be present in at least
one parent, characterized by the reduce or absence
of globin genes resulting in reduced hemoglobin in
red blood cells (RBC) [1]. Depending on genetic
defect, thalassemia disorder can be classified into
beta-(B) thalassemia and alph-(a-)
thalassemia. Several clinical forms of B-thalassemia
include major that is known severe form of B-
thalassemia, intermediate (severe to moderate B-
thalassemia) and minor (carrier) [2]. People with
Middle Eastern, Southeast Asian, Mediterranean or
Indian ancestry are more likely to have -thalassemia
[3]. Every year, Beta-thalassemia affects more than
42,000 newborns worldwide. If patients with beta-
thalassemia major are not treated with blood
transfusions, they will die before the age of three. [4].
One of the important treatments to reduce
complications of severe Beta-thalassemia major is
regular blood transfusion, which lead to iron
overload [5] [6]. Iron can be circulated in plasma by
binding with transferrin. Non-transferrin-bound iron

(NTBI), which emerges in the plasma and
accumulates in  several cell types including
hepatocytes,  pituitary,  cardiomyocytes, and

pancreatic cells, damages these organs when the
doi.org/10.31838/hiv23.03.117

ability of transferrin to bind iron is overcome
(transferrin saturation 60-80%) [7] [8].

The pentameric structure of pentraxins, a class of
proteins implicated in innate immunity, consists of
five subunits [9]. The pentraxin family can be divided
into two subfamilies: short pentraxins and long
pentraxins, depending on how long the protein
sequence is [10] [11]. The short pentraxins involve
serum amyloid P and C-reactive protein (CRP), while
the long pentraxin includes pentraxin-3 (PTX3)
[12].Acute  phase  protein  PTX3  regulates
inflammation by controlling cell extravasation,
complement activation and pathogen detection by
myeloid cells. It also plays a key role against
pathogens of bacterial, viral and fungal origin by
mediating innate immunity, [13]. Different cell types
can release  PTX3  involving  fibroblasts,
macrophages, synovial cells, epithelial cells,
monocytes , vascular endothelial cells, adipocytes,
chondrocytes, granulosa cells, dendritic cells (DCs),
smooth muscle cells, mesangial cells, glial cells and
monocytes in  response to  microorganism,
inflammatory cytokines (such as IL- 18 and TNFa),
TLR agonists and microbial moieties [outer
membrane protein A (OmpA) or LPS][14]. In contrast
to PTX3, Hepatocytes secrete serum amyloid P and
CRP, which, in response to pro-inflammatory signals
like IL-6, are, respectively, the main acute phase
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proteins in humans and mice[15].

2. Material and method

The prospective case control study included
hundred and twenty with B-thalassemia major and
sixty healthy volunteers. The samples were collected
through period from January 2022 to July 2022. The
ages of patients in this study were in range 5-20 years
which are matching of healthy controls. The B-
thalassemia major disorder was registered in the
“Thalassemia Unit” in “Al Zahra Teaching Hospital”
Najaf, Irag. The regional ethical committee of the
University of Kufa's Faculty of Science accepted the
study. The patients which undergo B-thalassemia
major were diagnosed and recognized by clinical
symptoms,  hematological ~and  hemoglobin
electrophoresis analysis. All patients were given
detailed information on the study aims and risks and
they gave consent before enrolled. Diabetes
mellitus, infection and inflammation, heart diseases
and autoimmune disease were excluded in the study.
A questionnaire was designed to obtain the
information of the detailed history about the present
thalassemia, history of thalassemia, family history,
weight, height, age, gender and other
anthropometric parameters are calculated on all
enrolments. 5 ml of all patient's samples were
drowned from venous by using a disposable needle
and plastic syringes before treatment by blood
transfusion. After drowning 5 mL of blood from
patients, it was left for 10-15 minutes for clotting
then centrifuged (at 5000 xg) for 5 minutes in order
to separate serum from other component of blood.
The Serum was distributed into five Eppendorf Tubes
and stored at (-70C°) until time of analysis. PTX3 and
ferritin were examined by a sandwich enzyme linked
fluorescent assay (ELISA) technique using the
manufacture instruction as supplied with kit from
MELSIN. enzymatic colorimetric method used to
determine iron levels using BIOLABO kit (France).

3. Statistical analysis

In this study, statistical analysis of the data has been
done by the SPSS 26.0 (Statistical Package for Social
Sciences) package program. Plasma concentrations
of biomarkers, PTX3, ferritin, CRP and iron status,
have normal distribution. Through findings, the
descriptive statistical methods during statistical
analysis are mean SD, independent t-test (uses to
compare between biomarker and the significance
level is considered accepting as P<0.05.) and the
Pearson correlation test (uses for the assessment of
the relation between variables). Receiver operating
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characteristic (ROC) also estimated by calculating
area under the curve (AUC) and cut-off value for
PTX3

4. Results

The present study includes 120 patients with B-
thalassemia major and 60 healthy controls. 65 of total
patients were girls (54.16%) and remainder 55 of
total patients were boys (45.84%), whereas 60
participants of healthy controls were divided into two
groups, 31 girls (51.66%) and 29 boys (48.33%). The
mean body mass index (BMI) and age for B-
thalassemia patients were (18.12 + 2.26) Kg/m2 and
(13.06 + 4.65) years respectively, while the mean age
and BMI for healthy persons were (12.57 + 4.65)
years and (20.52 = 3.31) Kg/m2 respectively. There
is significant statistical difference for BMI between
patients and control (P<0.05), and no-significant
difference for age (P=0.504).

Clinical parameters involving pentraxin-3, CRP and
iron status such as ferritin, iron, (TIBC), (UIBC),
transferrin saturation (TS) and transferrin have been
investigated for patient and control groups as
summarized in table.1. For iron status, ferritin, iron
and transferrin saturation in B-thalassemia patients
have significant difference higher than healthy
controls (P<0.001), whereas TIBC, UIBC and
transferrin have significant decreasing for patients as
comparing with control groups (P<0.001). The
increasing in both pentraxin-3 and CRP have
statistically significant difference between patient
and control groups (P<0.001).

As shown in table.2, the correlation relationships of
pentraxin-3 with measured parameters are done in
this study. Significantly positive correlation between
pentraxin-3 and age (r = 0.792, P = 0.000), BMI (r =
0.453, P = 0.000), CRP (r = 0.230, P = 0.011), ferritin
(r=0.580, P = 0.000), iron (r = 0.580, P = 0.000) and
TS (r = 0.728, P = 0.000) demonstrated as shown in
fig.1. In other hand. Significantly negative correlation
detected between pentraxin-3 and TIBC (r = -0.464,
P = 0.000), UIBC (r = -0.542, P = 0.000) and
transferrin (r = -0.464, P = 0.000) as illustrated in
fig.2.

Receiver operating characteristic curve (ROC) of
pentraxin-3 is also investigated, since area under the
ROC curve (ROCAUC) demonstrated 0.886 as shown
in fig.3. Pentraxin-3 demonstrated considerably
improved performance for the diagnosis and
stratification (accuracy and stability) of B-thalassemia
major with the cut-off value of 2.31 ng/ml (P<0.001).
The sensitivity and specificity for these variables are
0.683 and 0.883, respectively.

MeanxSD
P-value

Parameters

B-thalassemia patients

Controls

Age years BMI Kg/m2 CRP mg/dl
Ferritin ng/ml Iron pmol/L TIBC
pumol/L UIBC pmol/L TS
Transferrin pmol/L Pentraxin-3
ng/ml

13.06 £4.6518.12 £2.26 3.30 = 1.63 |1.72 £ 0.60 106.03 = 27.13
3541.59 + 1675.92 34 + 4.01 55.01 +
5.8521.02 +7.22 62.50 £ 9.81 39 = 4.13
2.72 £ 0.60

12.57 £ 4.65 20.52 = 3.31 0.504 NS 0.000

23.99 + 5.64 68.15 + 12.26| 0-0000.000
0.000 0.000

44.15+12.293619% | 0090 0000
11544832869 1.85+ 000 0’000

0.40

963
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Correlation Pentraxin-3 with biomarkers r
Age years 0.792** 0.00
BMI Kg/m2 0.453** 0.000
CRP mg/dl 0.230* 0.000
Ferritin ng/ml 0.582** 0.000
Iron umol/L 0.580** 0.000
TIBC umol/L -0.464** 0.000
UIBC pmol/L -0.542** 0.000
TS 0.728** 0.000
Transferrin pmol/L -0.464** 0.000
A ¥ Lineas = 0626 # Lnear <0530
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e Figure.1. positive correlation of pentraxin-3 with (A)
age, (B) BMI, (C) CRP, (D} ferritin, (E) iron and (F) TS in
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5. Discussion

A set of inherited blood disorders known as B-
thalassemia are defined by an abnormality in the
production of the -chains of hemoglobin., which
leads to an imbalance between a- and B-globin
chains [16]. This study included the investigation of
iron status, RCP and pentraxin-3 for B-thalassemia
major patient and control groups. In iron status, the
value of ferritin, iron and TS demonstrated significant
elevation, while significant decreasing of TIBC, UIBC
and transferrin (P<0.001) in B-thalassemia patients as
comparing with healthy volunteers revealed. These
an increase and decrease in findings are in the
agreement with Several reports [17] [18] [19]. Serum
transferrin  and serum ferritin are principally
responsible for maintaining the iron overload in -
thalassemia patients brought on by the repetition of
transfusion-dependent thalassemia and enhancing
gastrointestinal absorption [20]. When transferrin
becomes fully saturated, the deposition of non-
transferrin bound iron (NTBI) will occur in several
organs such as liver, heart, multiple endocrinal
glands, etc leading to the to damage of these organs
[21] [22]. Moreover, several studies have shown that
iron overload in patients with B-thalassemia major
cause reduced cellular enzymatic antioxidants,
oxidative stress and antioxidant molecules,
especially GSH which plays the important roles of
intracellular antioxidants [23] [24].

Pentrax-3 and CRP are also investigated. The
comparison of the serum pentraxin-3 and CRP levels
of B-thalassemia patients with those of healthy
participants were done. The relationship between
pentraxin-3 and CRP, and disease activity was
assessed, since the results demonstrated that
although there was a statistically significant
difference in the pentraxin-3 and CRP levels of B-
thalassemia patients as compared to those of the
healthy control group (P<0.001). It has been
determined in previous studies that the levels of
pentraxin-3 increase in inflammatory and ischemic
states [25] [26] and decrease with obese persons [27].
Pentraxin-3 is considered to be an early marker of
diseases and several clinical studies have
demonstrated that height plasma Pentraxin-3 levels
are early predictor of many disorders such as acute
Myocardial Infarction [28], Unstable angina Pectoris
[29], chronic kidney disease [30]. The conducting
study by Yasemin Isik et al. showed that pentraxin-3
increases in response to the oxidative stress so that
it is considered one of the important the indicator
markers of vascular endothelial damage, since also
can be used as an early diagnostic marker for
inflammation [31]. Huan Chen et. al studied the
correlation of panteraxin-3 with sepsis and septic
shock. They found that the expression of PTX3 was
strongly correlated with the severity and outcome of
sepsis and septic shock. Through the Sepsis 3.0
definitions, they stated that PTX3 may be an early
biomarker to distinguish sepsis and septic shock
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from other critically sick patients and that PTX3 may
be important in predicting 90-day mortality of sepsis
for the direction of management and advanced
therapy [32].

6. Conclusion

The purpose of this study was to clarify the function
of PTX3 in B-thalassemia major patients as a
diagnostic and prognostic marker. It can be used as
predictors for many disorders. The increasing of
PTX3 is associated with severity of disease, age and
ferritin.
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