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1. Abstract
1.1. Background: Nonalcoholic fatty liver disease (NAFLD) is one

of the most common causes of chronic liver injury and is strongly
associated with type 2 diabetes mellitus (T2DM). The classical gold
standard for diagnosing NAFLD is liver biopsy. However, liver biop-
sy has significant limitations. Pentraxin 3 (PTX3) is an acute-phase
reactant and an essential component of innate immunity. According
to some research, plasma PTX3 level is a marker for NAFLD. In ad-
dition, higher PTX3 serum levels were found in patients with T2DM
compared with those with normal blood glucose. We aimed to assess
the value of serum Pentraxin 3 level as a non-invasive biomarker of
NAFLD in patients with and without type 2 DM.

1.2. Results: Pentraxin 3 at cut-off value >2.3 ng/mL (that predicts
NAFLD in DM patients) shows a sensitivity of 87.5%, specificity of
93.75%, Positive Predictive Value of 93.3%, and Negative Predictive
Value of 88.2% with an accuracy of 87.8%. Pentraxin 3 at cut-off
value > 2.05 ng/mL (that predicts NAFLD patients) shows a sensi-
tivity of 87.5%, specificity of 96.87%, Positive Predictive Value of
96.6%, and Negative Predictive Value of 88.6% with an accuracy of
92.9%.

1.3. Conclusion: Pentraxin 3 is a sensitive and specific promising bi-
omarker for the detection of liver injury in NAFLD when suspected

in patients with and without DM.
2. Introduction

Non-alcoholic fatty liver disease (NAFLD) is defined as the ectopic
accumulation of fat in the liver (hepatic steatosis) in the absence of
other causes of secondary liver fat accumulation (such as excessive
alcohol consumption, certain drugs, and viruses). [1] However, large
population-based studies clearly demonstrate that, despite consider-
able phenotypic heterogeneity, most diseases currently designated as
NAFLD are related to so-called metabolic factors including over-
weight, visceral obesity, insulin resistance, and dyslipidemia. In re-
sponse to this, it has recently been termed metabolic dysfunction-as-
sociated fatty liver disease (MAFLD). [2] With the rising prevalence
of obesity and metabolic syndrome, NAFLD is quickly becoming
the most common liver disease worldwide. [3] The global prevalence
of NAFLD in the general population is estimated to be around 29%.
[4] South America (35.3%) and the Middle East (31.8%) have the
highest prevalence of NAFLD. [5] NAFLD is strongly linked to met-

abolic syndrome and type 2 diabetes. It has been reported that up to
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70% of T2DM patients have NAFLD. [6] The classical gold standard
for diagnosing and staging NAFLD is liver biopsy. [7] However, due
to the significant limitations of liver biopsy, such as pain, the risk of
severe complications, sampling error, cost, and patient unwillingness
to undergo invasive testing, [8] the importance of using simple non-
invasive diagnostic and prognostic biomatkers has emerged. Many
studies demonstrated that serological markers are beneficial as non-
invasive tools for the diagnosis of NAFLD. [9] Pentraxin 3 is an
acute-phase reactant and an essential component of innate immuni-
ty. PTX3 shares structural and functional homology with C-reactive
protein. [10] According to mounting evidence, the pathophysiology
linking obesity to insulin resistance and metabolic syndrome includes
inflammatory pathways. [11] Although hepatocytes do not express
PTX3, hepatic progenitor cells isolated from the livers of human
patients who had fractional hepatectomy express PTX3 at levels 20
times higher than essential hepatocytes, implying that several cells
in the liver tissue produce PTX3. [12] Thus, elevated liver PTX3 is
a potential biomarker of primary local inflammation and severe his-
tological liver damage. [13] As NAFLD is a chronic inflammatory
condition, plasma PTX3 levels may serve as a marker for the disease.
[14] Patients with T2DM had higher serum PTX3 levels than those

with normal blood glucose levels. [15]

We aimed to assess the value of serum Pentraxin 3 level as a non-in-
vasive biomarker of NAFLD in patients with and without type 1I
DM, as both NAFLD and type 2 diabetes are major health issues in
all the whole world including Egypt.

3. Materials and Methods
This case-control study included 96 subjects (aged between 25-55

years) who presented to the GIT clinic and internal medicine clin-
ic between June 2021 and June 2022 and written informed consent
was obtained from all participants before recruitment. Participants
were divided into 32 patients with T2DM and NAFLD, 32 patients
with T2DM without NAFLD, and 32 healthy subjects without DM

or NAFLD with normal liver enzymes.

Subjects with any amount of alcohol consumption or history of
alcohol consumption or steatogenic medications (amiodarone, val-
proic acid, corticosteroids and tetracyclines), patients known to have
acute or chronic decompensated liver disease, patients with acute or
chronic inflammatory or infectious processes that might increase
plasma PTX3 levels, such as asthma, vasculitis, or autoimmune rheu-
matic disease and devastating diseases and any patient on any medi-
cation that affects serum Pentraxin 3 level as (amiodarone, diltiazem,
tamoxifen, statins and glucocorticoids) were excluded. NAFLD
patients were diagnosed based on a history, physical examination,
abdominal ultrasonography, Fibroscan with controlled attenuation
parameter (CAP), and Fatty Liver Index. All studied subjects under-
went a detailed Full history taking, clinical examination with stress
on weight and height which were measured in light clothing without
shoes, waist circumference, and body mass index (BMI) which was

calculated by dividing the weight by the square of the height (kg/
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m2) and laboratory tests including CBC, blood sugar, ALT, AST, Se-
rum creatinine, viral markers (HBsAg, anti-HCV Ab) were assayed
using an enzyme immunoassay (EIA) Kit (Abbott, Axyam USA), li-
pid profile, Fatty liver index score, and a venous blood sample was
withdrawn for serum Pentraxin. All blood samples for Pentraxin 3
were collected from an antecubital vein. The blood was drained into
a tube containing ethylene diaminetetraacetate and samples were
centrifuged for 15 minutes at 1000g. Then the plasma was removed
immediately and stored frozen at 80C until analyzed. Plasma PTX3
levels were measured by Human Pentraxin ELISA Kit (Aviscera Bi-
oscience Inc.) using the quantitative sandwich enzyme immunoassay
technique. Intra-assay and inter-assay coefficients of variation were
4%—6% and 8%10% respectively. The minimum detectable concen-
tration of PTX3 was 0.02 ng/mlL.

Transient elastography (Fibroscan) with controlled attenuation pa-
rameter was performed by one experienced operator for all cases for
the assessment of liver condition, and patients with hepatic steatosis
were divided into three grades according to steatosis grade. [16] Also,
Ultrasonography by TOSHIBA SSA-700A (Apilo 5) was performed
to assess the liver condition. The Fatty Liver Index (FLI) used waist
circumference, BMI, triglycerides, and GGT as predictors of hepatic
steatosis, with a model score of 0-100. A score of <30 indicates a
minimal risk of hepatic steatosis, while a score of >60 indicates fatty
liver disease. Patients in group 1 had a FLI score greater than 30,
while group 2 and group 3 had FLI scores less than 60. [17]

4. Statistical Analysis

Data were collected then coded then we used the Statistical Pack-
age for Social Sciences (SPSS) version 25. Data was summarized us-
ing both frequency (count) and relative frequency (percentage) for
categorical data. Standard diagnostic indices including sensitivity,
specificity, positive predictive value (PPV), negative predictive val-
ue (NPV), and diagnostic efficacy were calculated as described by
Galen. [18] For comparing categorical data, a Chi-square (x2) test
was performed. The exact test was used instead when the expected
frequency was less than 5 [19] and a probability (p) value of less than

0.05 was considered statistically significant.
5. Results

The study was conducted on 96 Egyptian adults (aged between 25-
55 years) divided into three groups: 32 patients with T2DM and
NAFLD (group 1), 32 patients with T2DM and without NAFLD
(group 2), and 32 healthy subjects (group3). Demographic features
show that the age of patients in group 1 ranges from 30 — 55 years
old (46 £ 6), and male cases represent 62.5% but female cases repre-
sent 37.5%. Cases in Group 2 range in age from 25 to 55 years (45 9),
with male cases accounting for 59% and female cases accounting for
41%. While in the control group (group 3), the age of cases ranges
from 25 — 55 years (43 £ 8), and male cases represent 50%, while
female cases represent 50%. In terms of biochemical and molecular

parameters, diabetics with NAFLD differed significantly from the
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other two groups in terms of lipid profile, while there were signifi-
cant differences between diabetics without NAFLD and healthy con-
trols as regards cholesterol and LDL (Table 1). Our findings revealed
a significant increase in Pentraxin 3 levels in the NAFLD patients,
as there were significant differences between diabetic patients and
controls and also between diabetics with and without NAFLD (Table
2 and Figure 1). Our results showed that there was no correlation be-
tween serum Pentraxin 3 level and degree of steatosis (Table 3). The
findings revealed a significant positive correlation between Pentraxin
3 and LDL, Triglycerides, and ALT. In the study, there was also a
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significant negative correlation between Pentraxin 3 and HDL. No
significant correlation was found between Pentraxin3 and other labs
and investigations (Table 4). In the receiver operating curve (ROC)
between groups 1 and 3 (that predicts NAFLD patients), Pentraxin
3 at the cut-off value > 2.05 ng/mL shows sensitivity 87.5%, spec-
ificity 96.87%, Positive Predictive Value 96.6%, and Negative Pre-
dictive Value 88.6% with an accuracy of 92.9% and between group
1 and group 2 (that predicts NAFLD in DM patients), Pentraxin 3
at the cut-off value >2.3 ng/mL shows sensitivity 87.5%, specifici-
ty 93.75%, Positive Predictive Value 93.3%, and Negative Predictive
Value 88.2%. with an accuracy of 87.8% (Table 5 and Figures 2 & 3).

Figure 1: The column chatt shows a comparison between mean levels and SD of Pentraxin 3 (ng/ml) in the studied groups. Pentraxin 3 level was higher in

group 1 than in group 2 and higher than in group 3.

Figure 2: Roc curve of Pentraxin 3 to predict NAFLD patients at the cutoff value > 2.05 ng/mL (that predicts NAFLD patients) shows a sensitivity of
87.5%, specificity of 96.87%, Positve Predictive Value of 96.6%, and Negative Predictive Value of 88.6% with an accuracy of 92.9%.
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Figure 3: Roc curve of Pentraxin 3 to predict NAFLD in DM patients at the cutoff value >2.3 ng/mlL shows a sensitivity of 87.5%, specificity of 93.75%,

Positive Predictive Value of 93.3%, and Negative Predictive Value of 88.2% with an accuracy 87.8%.

Table 1: Comparison between the studied groups regarding lipid profiles.

Groups ANOVA
Group [ Group II Group III F P-value
Cholesterol Range 99 - 285 123 - 256 88 -250 27.178 <0.001*
Mean £SD 212.156 +36.143 185.188 £ 32.442 146.563 + 38.478
HDL Range 32-60 35-67 36-65 11.82 <0.001*
Mean £SD 39.906 + 5.456 47.188 £7.99 47.406 +7.374
LDL Range 55-190 65-170 34 -160 35.672 <0.001*
Mean £SD 145.344 £ 29.727 110.031 +29.498 80.844 +32.459
Trig Range 99 - 325 78 - 265 89-198 9.156 <0.001*
Mean £SD 183.625 +£50.811 155.031 £ 40.424 141.563 +24.937
TUKEY'S Test
1&IT I&IIT T&IT
Cholesterol 0.009* <0.001* <0.001*
HDL <0.001* <0.001* 0.991
LDL <0.001* <0.001* <0.001*
Trig 0.015* <0.001* 0.0376
Table 2: Comparison between the studied groups regarding serum Pentraxin 3
Pentraxin 3 (ng/ml) Groups ANOVA
Group I Group II Group III F P-value
Range 0.7-6.6 0.54-3.7 0.5-25
67.381 <0.001*
Mean £SD 4.092 + 1.625 1.934+0.55 1.202 +0.525
TUKEY'S Test
1&I1 1&IIT H&III
Pentraxin 3 <0.001* <0.001* 0.016*




Table 3: Comparison between different steatosis grade groups regarding Pentraxin 3
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Pentraxin 3 ANOVA
N Mean + SD F P-value
Gl 8 3.955 +1.551 3.603 0.148
Fibroscan Steatosis Grade G2 12 3.334+£1.978
G3 12 4.691 + 1.345
Table 4: Correlation of Pentraxin to investigations.
Correlations Pentraxin
r P-value
Age 0.16 0.205
BMI 0.147 0.246
wC 0.048 0.705
TLC 0.08 0.529
HB -0.015 0.909
PLT -0.058 0.651
RBS 0.03 0.816
FBS 0.212 0.092
HbAlc 0.003 0.979
Cholesterol 0.247 0.052
HDL -0.352 0.004*
LDL 0.353 0.004*
Trig 0.254 0.043*
PT 0.014 0.912
INR 0.003 0.979
S.ALB 0.085 0.506
AST 0.021 0.869
ALT 0.278 0.026*
GGT 0.269 0.053
T. Bilirubin 0.16 0.206
D. Bilirubin 0.233 0.063
Creat 0.1 0.43
FLI 0.135 0.256
Table 5: Diagnostic performance of Pentraxin 3 in differentiation of patients with NAFLD and without NAFLD
ROC curve between Group I and Group II (predict NAFLD in DM patients)
Cutoff Sens. Spec. PPV NPV Accuracy
Pentraxin 3 (ng/ml) >2.3 87.5 93.75 93.3 88.2 87.80%
ROC curve between Group I and Group III (predict NAFLD patients in healthy people)
Cutoff Sens. Spec. PPV NPV Accuracy
Pentraxin 3 (ng/ml) >2.05 87.5 96.87 96.6 88.6 92.90%




6. Discussion

NAFLD is the most common cause of chronic liver disease world-
wide, as its prevalence is increasing at approximately the same rate
as obesity. [20] NAFLD is strongly associated with metabolic syn-
drome and type 2 diabetes mellitus. [6] The classical gold standard
for diagnosing NAFLD is liver biopsy. [7] However, liver biopsy has
significant limitations. [8] Pentraxin 3 is an acute-phase reactant and
an essential component of innate immunity. [10] As NAFLD is an
ongoing inflammatory condition, Plasma PTX3 level could serve as
a marker for NAFLD. [14] Boga et al. (2015) demonstrated higher
PTX3 levels in NAFLD patients compared with controls (4.1 £ 2.3
vs. 1.3 £ 0.8 ng/mlL, P < 0.001). [14] Karamfilova et al., (2022) re-
ported Higher PTX3 serum levels in patients with T2DM compared
with those with normal blood glucose (2.32 = 0.93 vs. 1.88 £ 0.90
ng/mlL, P = 0.028). [15] In the present study, in group 1, there were
more males with NAFLD (n = 20, 62.5%) than females (n = 12,
37.5%), Sayiner et al. (2016) reported that several studies provide
data to suggest a higher prevalence of NAFLD in males. [21] Regard-
ing the Age and sex, there were no statistically significant differences
between the studied groups which means that both age and sex were
matched. Our results showed significant differences in lipid profile
(cholesterol, HDL, LDL, and triglycerides) between diabetics with
NAFLD and the other two groups. Furthermore, there were signif-
icant differences in cholesterol and LDL between diabetics without
NAFLD and healthy controls, which was in agreement with Peng
et al. (2017) who found a significant positive association between
dyslipidemia and NAFLD in adult males. [22] This study found a
significant increase in Pentraxin 3 levels in NAFLD patients, with
Pentraxin 3 levels higher in diabetics with NAFLD than in diabetics
without NAFLD and in healthy controls. (4.1 £ 1.6 vs. 1.9 £ 0.6 vs
1.2 £ 0.5 ng/mL, P < 0.001), and that was in agreement with the
previous studies which investigated serum Pentraxin 3 as a nonin-
vasive marker of NAFLD. Boga et al. (2015) found higher PTX3
levels in NAFLD patients compared with controls (4.1 £ 2.3 vs. 1.3
+ 0.8 ng/mL, P < 0.001) [14] and in agreement with Trojak et al.
(2019) who reported median PTX3 level was 4.264 ng/ml in diabetic
patients with NAFLD and 3.773 ng/ml in diabetic patients without
NAFLD (P = 0.93). [23] Also PTX 3 level was higher in diabetics
without NAFLD than in healthy (1.9 £ 0.6 vs 1.2 + 0.5 ng/mL, P =
0.016) and that was in agreement with Karamfilova et al., (2022) who
reported higher PTX3 serum levels in patients with T2DM com-
pared with those with normal blood glucose (2.32 + 0.93 vs. 1.88 £
0.90 ng/mL, P = 0.028). [15] Regarding the cortelation between se-
rum PTX 3 level and degree of steatosis, we didn’t find a correlation
and that was in agreement with Maleki et al. (2014) who investigated
Pentraxin 3 in 32 NAFLD cases and 34 controls and liver biopsy
was performed for all cases. They concluded that Pentraxin 3 had
no efficacy in differentiating different grades of NAFLD. [24] Our

results showed a significant positive correlation between Pentraxin

2024, V710(12): 17

3 and LDL, Triglycerides, and ALT in the study (P = 0.004, 0.043,
and 0.026), and showed a significant negative correlation between
Pentraxin 3 and HDL (P = 0.004). However, there was no signif-
icant correlation found between Pentraxin3 and other labs. These
findings were comparable to those reported by Hussein et al. (2022)
who reported that Pentraxin 3 level was positively correlated with
weight, BMI, WC, ALT, AST, total bilirubin, GGT, cholesterol, LDL,
and TG (P < 0.001), while no statistically significant correlation was
found between pentraxin 3 and the other studied parameters. [25]
On the other hand, the study by Albitar et al. (2019) reported that
among the NAFLD patients, there were no correlations between
PTX3 and various parameters, including anthropometric parameters.
[26] In this study, Roc curve analysis of Pentraxin 3 between group
1 and 3 as a diagnostic test of NAFLD suggested that at the cut-off
value > 2.05 ng/mlL (that predicts NAFLD patients) shows sensitiv-
ity 87.5%, specificity 96.87%, Positive Predictive Value 96.6% and
Negative Predictive Value 88.6% with Accuracy 92.9% (Figure 2) and
between group 1 and group 2 as a diagnostic test of NAFLD in dia-
betic patients, Roc curve analysis suggested that at the cut-off value
>2.3 ng/mL (that predicts NAFLD in DM patients) shows sensitiv-
ity 87.5%, specificity 93.75%, Positive Predictive Value 93.3% and
Negative Predictive Value 88.2% with an accuracy of 87.8% (Figure
3). These findings were comparable to those reported by Boga et al.
(2015) who reported that The optimal cutoff value for the diagnosis
of NAFLD was 2.45 ng/mL with a sensitivity of 91.1%, specificity
of 71.4%, PPV of 76.1%, and NPV of 88.9%.and at the cutoff value
of 3.43 ng/ mlL, the level of specificity was 95% and sensitivity was
68%. [14]

7. Conclusion and Recommendations

Plasma Pentraxin 3 level is a simple, efficient, sensitive, specific, and
applicable screening method for early diagnosis of NAFLD in dia-
betic and non-diabetic patients. The sensitivity and specificity of the
Pentraxin 3 have been demonstrated by our study. We recommend
using Pentraxin 3 to screen for NAFLD in the general population
as well as diabetic patients but with a higher cutoff level. We recom-
mend additional research in larger study populations and different

settings to confirm our findings.
8. Declarations
8.1. Ethics Approval and Consent to Participate

The Research Ethics Committee of the Faculty of medicine, Ain
Shams University approved the study (FWA 000017585) in June
2021. All patients enrolled for the validation of this study gave a

written informed consent.
8.2. Consent for Publication

Written informed consent for publication of their clinical details
and/or clinical images was obtained from the patient/patent/guard-

ian/ relative of the patient.



8.3. Availability of Data and Material

The datasets used and/or analyzed during the current study are avail-

able from the corresponding author on reasonable request.

8.4. Competing Interests

The authors declare that they have no competing interests.

8.5. Funding

The authors have nothing to disclose regarding any financial support.
8.6. Acknowledgements

The authors stated no acknowledgement.

8.7. Authors’ Contributions

All authors have seen and approved the content of the final manu-

script and have contributed significantly to the work.

References

1. Sharma B, John S. Nonalcoholic Steatohepatitis (NASH) [Updated
2023 Apr 7). In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing 2023.

2. Rinella ME, Lazarus JV, Ratziu V, et al. (2023). A multisociety Delphi
consensus statement on new fatty liver disease nomenclature. Hepatol-

ogy. 2023; 78(6): 1966-1986.
3. Bashir A, Duseja A, De A, Mehta M, Tiwari P. Non-alcoholic fatty liver

disease development: A multifactorial pathogenic phenomenon. Liver
Res. 2022; 6: 72-83.

4. LiuJ, Tian Y, Fu X, Mu C, Yao M, Ni 'Y, et al. Estimating global prev-
alence, incidence, and outcomes of non-alcoholic fatty liver disease
from 2000 to 2021: systematic review and meta-analysis. Chin Med ]
(Engl). 2022; 20; 135(14): 1682-91.

5. Younossi ZM, Koenig AB, Abdelatif D, Fazel Y, Henry L, Wymer M.
Global epidemiology of nonalcoholic fatty liver disease Meta-analytic
assessment of prevalence, incidence, and outcomes. Hepatology. 2016;
64(1): 73-84.

6.  Targher G, Corey KE, Byrne CD, Roden M. The complex link between
NAFLD and type 2 diabetes mellitus — mechanisms and treatments.
Nat Rev Gastroenterol Hepatol. 2021; 18(9): 599-612.

7. Zhang JZ, Cai J], Yu 'Y, She ZG, Li H. Nonalcoholic Fatty Liver Dis-
ease: An Update on the Diagnosis. Gene Expr. 2019; 19(3): 187-98.

8. Chen X, Kutaiba N, Ngo B, Goodwin M. Outcome and safety of tar-
geted liver biopsies for indeterminate lesions in patients with chronic
liver disease: A single centre experience. ] Med Imaging Radiat Oncol.
2019; 63(2): 190-96.

9. Chalasani N, Younossi Z, Lavine JE, Chatlton M, Cusi K, Rinella M, et
al. The diagnosis and management of nonalcoholic fatty liver disease:

Practice guidance from the American Association for the Study of Liv-
er Diseases. Hepatology. 2018; 67(1): 328-57.

10. Bottazzi B, Doni A, Garlanda C, Mantovani A. An integrated view of
humoral innate immunity: pentraxins as a paradigm. AnnRev Immunol.
2010; 28: 157-83.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

2024, V710(12): 17

Tsalamandris S, Antonopoulos AS, Oikonomou E, Papamikroulis GA,
Vogiatzi G, Papaioannou S, et al. The Role of Inflammation in Dia-
betes: Current Concepts and Future Perspectives. Eur Cardiol. 2019;
14(1): 50-59.

Lee EJ, Song DH, Kim Y], Choi B, Chung YH, Kim SM, et al. PTX3
stimulates osteoclastogenesis by increasing osteoblast RANKL pro-
duction. J Cell PhysioMol. 2014; 229: 1744-52.

Yaman H, Cakir E, Akgul EO, Aydin I, Onguru O, Cayci T, et al. Pen-
traxin 3 as a potential biomarker acetaminophen-induced liver injury.

ExpToxicolPathol. 2013; 65: 147-51.
Boga S, Koksal AR, Alkim H, Yilmaz Ozguven MB, Bayram M, Ergun

M, et al. Plasma pentraxin 3 differentiates nonalcoholic steatohepatitis
(NASH) from non-NASH. Metabolic Syndrome and Related Disor-
ders. 2015; 13(9): 393-99.

Karamfilova V, Assyov Y, Nedeva I, Gateva A, Ivanova I, Cherkezov
N, et al. Increased Serum Pentraxin 3 Is Associated with Prediabetes
and Type 2 Diabetes in Obese Patients with Nonalcoholic Fatty Liver
Disease. Metab Syndr Relat Disord. 2022; 20(2): 132-136.

De Lédinghen V, Vergniol ], Foucher ], Merrouche W, le Bail B. Non-in-
vasive diagnosis of liver steatosis using controlled attenuation param-
cter (CAP) and transient elastography. Liver Int. 2012; 32(6): 911-918.

Bedogni G, Bellentani S, Miglioli L, et al. The Fatty Liver Index: a sim-
ple and accurate predictor of hepatic steatosis in the general popula-
tion. BMC Gastroenterol. 2006; 6:33.

Galen RS. Predictive values and efficiency of laboratory testing. Pediat
J Clin North Am. 1980; 27: 861-69.

Chan YH. Biostatistics 103: Qualitative Data —Tests of Independence.
Singapore Med ]. 2003; 44(10): 498-503.

Younossi ZM, Linda H. Epidemiology of non-alcoholic fatty liver dis-
case and hepatocellular carcinoma. JHEP Reports. 2021; 3(4): 100305.

Sayiner M, Koenig A, Henry L, Younossi ZM. Epidemiology of Non-
alcoholic Fatty Liver Disease and Nonalcoholic Steatohepatitis in the
United States and the Rest of the World. Clinics in Liver Disease. 2016;
20: 205-14.

Peng K, Mo Z, Tian G. Serum Lipid Abnormalities and Nonalcoholic
Fatty Liver Disease in Adult MalesAm ] Med Sci. 2017; 353(3): 236-41.

Trojak A, Walus-Miarka M, Kapusta M, et al. Serum pentraxin 3 con-
centration in patients with type 2 diabetes and nonalcoholic fatty liver
disease. Pol Arch Intern Med. 2019; 129(7-8): 499-505.

Maleki I, Rastgar A, Hosseini V, Taghvaei T, Rafiei A, Barzin M, et al.
High sensitive CRP and pentraxine 3 as noninvasive biomarkers of
nonalcoholic fatty liver disease. Eur Rev Med Pharmacol Sci. 2014;
18(11): 1583-90.

Hussein AM, Mohamed AB, El-Sayed HL, Abd El-Hameid AA. Study
of Pentraxin-3 levels in non-alcoholic fatty liver disease among Egyp-
tian patients. 2022; 51(1): 495-506.

Albitar AR, Maha RE, Nahla YA. Pentraxin 3 and NonAlcoholic Fatty

Liver Disease in Egyptian Patients: Merits and Flaws. Indian Journal of
Public Health Research & Development. 2019; 10(11): p3392-97. 6p.


https://www.ncbi.nlm.nih.gov/books/NBK470243/
https://www.ncbi.nlm.nih.gov/books/NBK470243/
https://www.ncbi.nlm.nih.gov/books/NBK470243/
https://pubmed.ncbi.nlm.nih.gov/37363821/
https://pubmed.ncbi.nlm.nih.gov/37363821/
https://pubmed.ncbi.nlm.nih.gov/37363821/
https://www.sciencedirect.com/science/article/pii/S2542568422000204
https://www.sciencedirect.com/science/article/pii/S2542568422000204
https://www.sciencedirect.com/science/article/pii/S2542568422000204
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9509027/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9509027/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9509027/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9509027/
https://pubmed.ncbi.nlm.nih.gov/26707365/
https://pubmed.ncbi.nlm.nih.gov/26707365/
https://pubmed.ncbi.nlm.nih.gov/26707365/
https://pubmed.ncbi.nlm.nih.gov/26707365/
https://pubmed.ncbi.nlm.nih.gov/33972770/
https://pubmed.ncbi.nlm.nih.gov/33972770/
https://pubmed.ncbi.nlm.nih.gov/33972770/
https://pubmed.ncbi.nlm.nih.gov/31010457/
https://pubmed.ncbi.nlm.nih.gov/31010457/
https://pubmed.ncbi.nlm.nih.gov/30652433/
https://pubmed.ncbi.nlm.nih.gov/30652433/
https://pubmed.ncbi.nlm.nih.gov/30652433/
https://pubmed.ncbi.nlm.nih.gov/30652433/
https://pubmed.ncbi.nlm.nih.gov/28714183/
https://pubmed.ncbi.nlm.nih.gov/28714183/
https://pubmed.ncbi.nlm.nih.gov/28714183/
https://pubmed.ncbi.nlm.nih.gov/28714183/
https://pubmed.ncbi.nlm.nih.gov/19968561/
https://pubmed.ncbi.nlm.nih.gov/19968561/
https://pubmed.ncbi.nlm.nih.gov/19968561/
https://pubmed.ncbi.nlm.nih.gov/31131037/
https://pubmed.ncbi.nlm.nih.gov/31131037/
https://pubmed.ncbi.nlm.nih.gov/31131037/
https://pubmed.ncbi.nlm.nih.gov/31131037/
https://pubmed.ncbi.nlm.nih.gov/24664887/
https://pubmed.ncbi.nlm.nih.gov/24664887/
https://pubmed.ncbi.nlm.nih.gov/24664887/
https://pubmed.ncbi.nlm.nih.gov/21880472/
https://pubmed.ncbi.nlm.nih.gov/21880472/
https://pubmed.ncbi.nlm.nih.gov/21880472/
https://pubmed.ncbi.nlm.nih.gov/26367098/
https://pubmed.ncbi.nlm.nih.gov/26367098/
https://pubmed.ncbi.nlm.nih.gov/26367098/
https://pubmed.ncbi.nlm.nih.gov/26367098/
https://pubmed.ncbi.nlm.nih.gov/34818080/
https://pubmed.ncbi.nlm.nih.gov/34818080/
https://pubmed.ncbi.nlm.nih.gov/34818080/
https://pubmed.ncbi.nlm.nih.gov/34818080/
https://pubmed.ncbi.nlm.nih.gov/22672642/
https://pubmed.ncbi.nlm.nih.gov/22672642/
https://pubmed.ncbi.nlm.nih.gov/22672642/
https://pubmed.ncbi.nlm.nih.gov/17081293/
https://pubmed.ncbi.nlm.nih.gov/17081293/
https://pubmed.ncbi.nlm.nih.gov/17081293/
https://pubmed.ncbi.nlm.nih.gov/7454413/
https://pubmed.ncbi.nlm.nih.gov/7454413/
https://pubmed.ncbi.nlm.nih.gov/15024452/
https://pubmed.ncbi.nlm.nih.gov/15024452/
https://pubmed.ncbi.nlm.nih.gov/34189448/
https://pubmed.ncbi.nlm.nih.gov/34189448/
https://pubmed.ncbi.nlm.nih.gov/27063264/
https://pubmed.ncbi.nlm.nih.gov/27063264/
https://pubmed.ncbi.nlm.nih.gov/27063264/
https://pubmed.ncbi.nlm.nih.gov/27063264/
https://pubmed.ncbi.nlm.nih.gov/28262209/
https://pubmed.ncbi.nlm.nih.gov/28262209/
https://pubmed.ncbi.nlm.nih.gov/31469122/
https://pubmed.ncbi.nlm.nih.gov/31469122/
https://pubmed.ncbi.nlm.nih.gov/31469122/
https://pubmed.ncbi.nlm.nih.gov/24943967/
https://pubmed.ncbi.nlm.nih.gov/24943967/
https://pubmed.ncbi.nlm.nih.gov/24943967/
https://pubmed.ncbi.nlm.nih.gov/24943967/
https://amj.journals.ekb.eg/article_212640.html
https://amj.journals.ekb.eg/article_212640.html
https://amj.journals.ekb.eg/article_212640.html
https://www.researchgate.net/publication/340245113_Pentraxin_3_and_Non-Alcoholic_Fatty_Liver_Disease_in_Egyptian_Patients_Merits_and_Flaws
https://www.researchgate.net/publication/340245113_Pentraxin_3_and_Non-Alcoholic_Fatty_Liver_Disease_in_Egyptian_Patients_Merits_and_Flaws
https://www.researchgate.net/publication/340245113_Pentraxin_3_and_Non-Alcoholic_Fatty_Liver_Disease_in_Egyptian_Patients_Merits_and_Flaws

