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Background and aim Hepatocellular carcinoma (HCC) is considered one of the most common cancers in the world
and one of the principal causes of cancer-linked deaths. Therefore, identification of new biomarkers for diagnosis,
especially early diagnosis of HCC, is very important. Pentraxin 3 (PTX3) is possibly involved in cancer development,
and as regard to liver diseases, plasma PTX3 was implicated to be associated with HCC occurrence. Therefore, this
study will determine the serum PTX3 levels in patients with cirrhosis and HCC and to assess the potential diagnostic

Results Pentraxin 3 was significantly higher in HCC patients than in cirrhotic patients (p <0.001); also, serum PTX3
was significantly correlated with number, size of focal lesions, the presence of portal vein thrombosis, and BCLC stag-

Conclusion The significant increased levels of serum pentraxin 3 in HCC may support its use as an early marker
for HCC, either alone or in combination with serum alpha-fetoprotein (AFP), allowing early diagnosis and prompt
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Introduction
Hepatocellular carcinoma (HCC) is considered the sixth
most common cancer disease in the world and as the sec-
ond principal cause of cancer-linked deaths [1]. In HCC
patients, prognostic factors are influential in the treat-
ment plan selection of most patients with this type of
cancer [2]. HCC is also the major cause of death among
patients with cirrhosis [3].

However, the differentiation of small HCC from cir-
rhotic nodules is still difficult by imaging. Meanwhile,
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AFP, the most commonly used biomarker in HCC, is not
specific for HCC, and elevated levels of AFP may be seen
in both patients with HCC and chronic hepatitis without
cancer [4—6].

In addition, AFP is potentially most suitable to detect
advanced tumors because the concentrations are related
to tumor size. Moreover, many HCC patients may exhibit
no elevation of AFP levels, so AFP level cannot be uti-
lized to detect HCC in these cases [5].

Therefore, identification of new biomarkers for diagno-
sis, especially early diagnosis, of HCC is an urgent need
for clinical practice.

Pentraxin 3 (PTX3), also called tumor necrosis factor-
stimulated gene 14 (TSG-14), is a long pentraxin of the
pentraxin superfamily [7], which is a class of ancient
group of evolutionarily conserved and versatile proteins
[8, 9]. Structurally, PTX3 has an unrelated N-terminal
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domain linked to a pentraxin-like C-terminal domain
(10, 11].

PTX3 performs indispensable nonredundant roles in
humoral innate immunity in microbial infections and
acts as a connection between innate immunity, inflam-
mation, tissue repair, and cancer [12-15].

Notably, PTX3 is possibly involved in cancer develop-
ment. For example, PTX3 expression levels have been
shown to be related to the prognosis in certain types of
cancer such as breast cancer [16], gastric cancer [17],
lung carcinoma [18], pancreatic carcinoma [19], and
prostate cancer [20]. With regard to liver diseases, plasma
PTX3 was found to be associated with HCC occurrence
in chronic HCV infection [21]. Furthermore, PTX3 was
shown to be able to promote HCC progression, and high
PTX3 expression in tumor tissues was related to unfa-
vorable prognosis in HCC patients [22]. Despite these
studies, the potential role of circulating PTX3 in HCC
remains to be further investigated. This study, therefore,
will determine the serum PTX3 levels in patients with
cirrhosis and HCC and assess the potential diagnostic
value in HCC in Egyptian patients.

Patients and methods

This cross-sectional study was carried out on 100
patients who attended to Hepatocellular Carcinoma Unit
of Tropical Medicine Department, Faculty of Medicine,
Tanta University, from May 2022 until March 2023.

Male or female patients older than 18 years with cir-
rhotic liver compensated or decompensated with and
without hepatocellular carcinoma were included in the
study, while patients aged <18 years, patients with any
chronic illness or inflammation, and patients with malig-
nant disease other than liver cancer or unwilling to par-
ticipate in our study were excluded from this study.

Enrolled patients were classified into the following:

« Group I: It included 50 patients with liver cirrhosis
without HCC.

« Group II: 1t included 50 patients with liver cirrhosis
and confirmed HCC.

All the patients were subjected to full history taking,
complete clinical examination, measurement of serum
PTX3 concentration (estimated by human pentraxin 3
(PTX3) ELISA kit) and expressed in ng/ml, complete
blood picture, AFP, liver function tests, prothrombin
time and activity and INR, urea and creatinine,abdominal
ultrasound, and multislice triphasic CT (MSCT) of abdo-
men and pelvis in group II patients. Peripheral blood
samples were collected from the patients’ antecubital
vein in the prone position and placed into two serum
tubes containing clot activator, one EDTA tube and one
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Na citrated tube between 8:00 and 10:00 am. The serum
tubes were then centrifuged at 3000 g for 15 min. Serum
samples for pentraxin 3 (PTX3) were stored at -20
degrees Celsius until they were tested.

On the same day of collection, KONELAB PRIME 60i
was used to detect serum ALT, AST, albumin, total bili-
rubin, urea and creatinine) using reagents from Thermo
Fisher Scientific Oy-Finland. AFP was measured using
automated chemistry analyzer (Cobas 6000) using
ROCHE Diagnostic kits. A complete blood count (CBC)
was performed on an electronic automatic analyzer
(ERMA Inc. Poland), Stago STA compact was used to
measure PT, activity, and INR with kits from DIAGNOS-
TICA STAGO. Serum Pentraxin 3 (PTX3) was measured
using the Sun Red Human PTX3 ELISA kit (Catalogue
No. 201-12-1939). The kit measured the amount of
human pentraxin 3 (PTX3) in samples using an enzyme-
linked immunosorbent assay (ELISA) double-antibody
sandwich method.

A written informed consent was signed by every
patient, and a code number for each patient was used.

This study was approved by the Ethical Committee of
Faculty of Medicine Tanta University with approval code
35463/5/22.

Statistical analysis

Data were fed to the computer and analyzed using IBM
SPSS software package version 20.0. (Armonk, NY: IBM
Corp). Categorical data were represented as numbers
and percentages. Chi-square test was applied to compare
between two groups. Alternatively, Fisher exact or Monte
Carlo correction test was applied when more than 20% of
the cells have expected count less than 5. For continuous
data, they were tested for normality by the Shapiro-Wilk.
Quantitative data were expressed as range (minimum and
maximum), mean, standard deviation, and median for
normally distributed quantitative variables Student ¢-test
was used to compare two groups. On the other hand, for
not normally distributed quantitative variables, Mann-
Whitney test was used to compare two groups. Signifi-
cance of the obtained results was judged at the 5% level.

Results
This study recruited 100 CLD compensated or decom-
pensated patients including 50 cirrhotic non-HCC
patients (male/female 29/21; mean age, 59.5+6.17 years)
and 50 HCC patients (male/female, 30/20; mean age,
61.4+5.69 years). There was no statistically significant
difference between the two groups as regards to male/
female ratio and age, as shown in Table 1.

The cirrhotic group with HCC included 26 patients
with child b,14 with child ¢, and 10 with child a, while
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Table 1 Comparison between the two
according to different parameters

studied groups
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Table 2 Comparison between the two
according to AFP and serum pentraxin 3

studied  groups

Cirrhosis (n=50) HCC(n=50) P

Cirrhosis (n=50) HCC (n=50) P

Sex
Male 29 (58.0%) 30 (60.0%) 0.839
Female 21 (42.0%) 20 (40.0%)

Age (years)

Mean +SD 595+6.17 614+5.69 0.102
Smoking 13 (26.0%) 11 (22.0%) 0.640
Hypertension 21 (42.0%) 21 (42.0%) 1.000
DM 22 (44.0%) 26 (52.0%) 0423
HB (g/dl)

Mean +SD 10.6+£06 109+1.3 0.133
WBCs x 1000

Mean £SD 445+1.19 4974234 0.160
Platelet x 1000

Mean +SD 153.5+26.26 1358+4280  0.015%
ALT (1U/l)

Median (min—max.) 47 (10-114) 55(10-118) 0.370
AST (1U/l)

Median (min.—max.) 55 (25-150) 50 (15-223) 0.482
INR

Mean+SD 1324031 1.38+£0.35 0.309
Total bilirubin (mg/dl)

Median (min.-max.)  1.79(1.0-3.60) 19(0.2-11.8) 0.238
Albumin (g/dl)

Mean +SD 3504 3.1+£05 <0.001*
Creatinine (mg/dl)

Median (min.—max.) 1.25(0.40-2.10) 1(0.50-2.40) 0.026*
Urea (mg/dl)

Median (min.—max.) 37 (20-100) 335(12-198)  0.396

SD Standard deviation, p P-value for comparing between the two studied
groups, DM Diabetes mellitus, HB Hemoglobin, WBCs White blood cells,
ALT Alanine transaminases, AST Aspartate transaminases, INR International
normalized ratio, MIN Minimum, MAX Maximum

" Statistically significant at p <0.05

the other group without HCC included 30 patients with
child b,19 with child a, and 1 patient with child c.

There was no significant difference as regard HB level,
WBCS, ALT, AST, total bilirubin, and INR between the
two groups, while HCC patients had a significant lower
platelets count than cirrhotic patients without HCC
(P=0.015) and a lower serum albumin level than in cir-
rhotic patients (p <0.001), as shown in Table 1.

For kidney function tests, there was no significant
difference in urea level between the two groups, while
creatinine was statistically lower in HCC patients than
cirrhotic patients without HCC (P=0.026) as shown in
Table 1.

AFP (IU/ml)

Median (min.-max.)  4.95 (1.20-35) 55 (2.40-653) <0.001*
Pentraxin 3 (ng/ml)

Median (min.-max.)  5.52(1.20-38.0) 9.90 (1.90-41)  <0.001*

AFP Alpha-fetoprotein, P P-value for comparing between the two studied groups
" Statistically significant at p <0.05

As regard AFP, it was significantly higher in HCC
patients than in cirrhotic patients without HCC
(p<0.001), as shown in Table 2.

The results showed also that pentraxin 3 was signifi-
cantly higher in HCC patients than in cirrhotic patients
(»<0.001) as shown in Table 2. Serum PTX 3 was ele-
vated in HCC patients with normal value of AFP (11
patients with AFP<20 IU/ml) with median value 8.4
(2.1-15.4) ng/ml.

This study included 50 HCC patients; the number of
focal lesions was single in 32 patients (64%) and multi-
ple in 18 patients (36%). Size of focal lesions was<5 cm
in 20 patients (40%) and>5 cm in 30 patients (60%).
Nineteen patients (38%) had portal vein thrombosis, as
regard Barcelona staging, 3 patients (6%) were stage A,
10 patients (20%) were stage B, 7 patients (14%) were
stage C, and 30 patients were stage D (60%), as shown
in Table 3.

Both AFP and serum PTX3 were significantly cor-
related with the number of focal lesions with p-value
(<0.001) in both markers. AFP was elevated with
increased size of focal lesion, but the results were not
statistically significant, while serum PTX3 was signifi-
cantly correlated with the size of focal lesion, p-value
(0.458,<0.001). AFP was also elevated in patients with
portal vein thrombosis but not statistically significant,
while serum PTX3 was significantly correlated with the
presence of PVT, p-value (0.497, 0.013), respectively. AFP
was not correlated with BCLC staging, while serum PTX
3 was significantly correlated with BCLC staging (p 0.292,
0.003), respectively, as shown in Table 3.

The performance of PTX3 for identifying HCC was
assessed using ROC curve. Serum PTX3 cut-off value
was > 6.4 (ng/ml) which significantly differentiate HCC
from cirrhotic patients without HCC with sensitivity
80% and specificity 74%. On the other hand, the cut-off
value of AFP was>14 (IU/ml) with sensitivity which
was 88%, and its specificity was 84%. The combination
of PTX3 with AFP improved the performance of PTX3
or AFP alone with sensitivity 92% and specificity 76%,
as shown in Table 4 and Fig. 1.
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Table 3 Relation between AFP and pentraxin 3 with different

parameters in HCC group

N AFP

Median (min.-max.)

Pentraxin 3

Median (min.-max.)

Number of focal lesions

Single 32 2840(240-89) 7.96 (1.90-15.40)

Multiple 18 9250 (17-653) 24.65 (24-41)

U (p) 103.50 (<0.001%) 83.50 (<0.001%)
Size of focal lesions (cm)

<5 20 4250(5.0-1294) 577 (1.90-11.5)

>5 30 56.50(24-653) 14.8 (3.5-41)

U (p) 262.50 (0.458) 71.50 (<0.001%)
PV

No thrombosis 31 50 (2.40-650) 8.10 (1.90-394)

Thrombosis 19 58(2.83-653) 1540 (3.10-41)

U (p) 260.50 (0.497) 170.50% (0.013%)
BCLC staging

A 3 78.3(50-1294) 2(1.9-2.1)

B 10  209(24-89) 8 (6.03-12.05)

C 7 58 (2.83-100) 204 (9.3-41)

D 30 56.5(5-653) 10.75 (2.04-39.10)

H (p) 3.734(0.292) 14.235* (0.003%)

SD Standard deviation, PV Portal vein, BCLC Barcelona Clinic Liver Cancer, P
P-value for comparison between the studied categories

" Statistically significant at p <0.05

Discussion

Hepatocellular carcinoma is one of the world’s most
frequent malignancies, and the prognosis for HCC is
poor in many individuals, so it continues to be one of
the most lethal cancers, with more than two-thirds of
patients diagnosed at late stages of illness [23].

Finding the most useful biomarkers to be added to or
replace AFP in HCC diagnosis, and even an appropriate
tool for evaluating tumor spread and patient progno-
sis, is crucial. These markers could in fact guide clinical
decision-making regarding HCC treatment. So the goal
of our study was to determine the serum PTX3 levels in
patients with cirrhosis and HCC and assess the poten-
tial diagnostic value in HCC in Egyptian patients.
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As a member of the long pentraxin subfamily, PTX-3 is
crucial in controlling angiogenesis, inflammation, innate
immunity, and tissue remodelling. PTX-3 expression can
be induced in a variety of cell types, including neutro-
phils, monocytes, lymphocytes, myeloid dendritic cells,
fibroblasts, and epithelial cells, via increased production
of inflammatory biomarkers and activation of multiple
biological processes. PTX-3 has multiple roles in onco-
genesis since it has both pro- and anti-tumor effects [17].

The role of PTX-3 in cancer progression was discussed
in many types of cancer [24, 25].

The mechanisms of PTX3 in the development of
tumors and carcinogenesis are not fully understood.
Chronic inflammation plays a significant role in the
development and progression of cancer. And it is a cru-
cial component of the tumor microenvironment in HCC,
and it has a significant impact on the growth and pro-
gression of the disease [26].

There is a suggestion that PTX3 has a role in the patho-
physiology of fibrosis and inflammation in the liver [27].

Humoral immunity, among immunologic processes, is
important for the emergence and evolution of HCC [28].
The correlation between PTX3 and HCC may possibly
be influenced by its role in the immune response. Tumor
necrosis factor (TNF)-« and interleukin (IL)-1 can induce
PTX3 expression [29].

Although PTX3 is thought not to be produced by
hepatocytes [30], it has been demonstrated to be able to
promote HCC cell proliferation and induce the epithe-
lial-mesenchymal transition (EMT), a biologic process
closely linked to tumor cell invasion and metastasis. This
provides another explanation for the role of PTX 3 in
HCC [31].

Our study showed significant increase in PTX-3 level
in HCC patients compared to cirrhotic This was consist-
ent with a study by Deng H. et al. [32] that studied serum
pentraxin 3 as a biomarker of hepatocellular carcinoma
and showed serum PTX3 as a new indicator for HCC
diagnosis and showed that the performance of PTX3 for
differentiating HCC from chronic HBV infection was
superior to AFP. Also, Han Q. et al. [33] demonstrated
that increased serum pentraxin 3 levels are associated
with poor prognosis of hepatitis B virus-related hepato-
cellular carcinoma.

Table 4 Prognostic performance for AFP and pentraxin 3 to discriminate HCC patients (n = 50) from non-HCC (n=50)

AUC P 95% Cl Cutoff Sensitivity Specificity PPV NPV
AFP 0.908 <0.001* 0.849-0.968 >14 88.0% 84.0% 84.6 87.5
Pentraxin 3 0.752 <0.001* 0.652-0.852 >64 80.0% 74.0% 755 787
AFP + pentraxin 0.935 <0.001* 0.890-0.979 92.0% 76.0% 79.31 9048

AUC Area under a curve, P-value Probability value, C/ Confidence intervals, NPV Negative predictive value, PPV Positive predictive value

* Statistically significant at p <0.05
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More other studies confirmed the potential role of
PTX3 as a biomarker in evaluating the disease severity
and prognosis of cirrhosis [34] and HCC [20, 35].

Our results showed that PTX-3 serum levels were posi-
tively correlated with number, size of focal lesions, the
presence of portal vein thrombosis, and BCLC staging
which was in agreement with Song et al. [31] who found
higher pentraxin 3 expressions in more aggressive HCCs.

We also found that serum PTX 3 was elevated in 11
patients with normal values of AFP. This suggests its
role in early diagnosis of HCC in AFP-negative patients.
According to Deng H. et al, PTX3 performed better
than AFP in terms of diagnostic performance and was
accurately discriminative of AFP-negative and early-
stage HCC. According to these results, PTX3 may be
employed as an additional biomarker for AFP-negative
or low AFP HCC as well as a more sensitive biomarker
for HCC, particularly early HCC [32]. Also, Han Q. et al.
demonstrated that serum PTX3 levels could be used as
a prognostic biomarker for HBV-related HCC, especially
AFP-negative HCC [33].

It is important to note that our findings indicated that
the combination of PTX3 and AFP with AUC 0.935 had
a greater diagnostic impact (» <0.001). This suggests that
the two biomarkers (AFP and PTX-3) together can pro-
vide a higher scoring for the HCC diagnostic approach.

Conclusions

The significantly increased levels of serum pentraxin 3
in HCC may support its use as an early marker for HCC,
either alone or in combination with serum AFP, allowing
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early diagnosis and prompt intervention. Addition-
ally, the significant high values of serum pentraxin 3 in
patients with larger tumor sizes, multiple focal lesions,
portal vein thrombosis, and BCLC staging could imply
their use as a marker of HCC aggressiveness.
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