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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Steatotic liver disease (SLD) includes a 

spectrum of liver situations together with alcohol-associated 
liver disease (ALD) and metabolic dysfunction associated 
steatotic liver disease (MASLD), representing a growing global 
health. The current gold standard for diagnosing SLD is a 
liver biopsy, which, despite its accuracy, is invasive, highly- 
expensive, and carries the risk of headaches. Other imaging 
techniques and traditional liver feature assessments fall short 
of accurately diagnosing and staging SLD. Consequently, 
there's an urgent need for non-invasive biomarkers that can 
appropriately diagnose, stage, and prognosticate SLD.

Objectives: To evaluate the ranges of pentraxin-3 (PTX3) 
and the triglyceride-glucose (TYG) index, compare those 
markers among ALD, MASLD, and wholesome controls along 
liver enzymes, and compare their diagnostic application in 
distinguishing ALD from MASLD.

Materials and methods: A case-management study was 
carried out inside the Digestive System and Liver Department 
of the Medical City in Baghdad from November 2023 to January 
2024. The study covered 124 participants: 20 with ALD, 50 
with MASLD, and fifty-four healthy controls. Serum degrees 
of alanine transaminase (ALT), γ-glutamyl transpeptidase 
(GGT), PTX3, TYG index, and diverse lipid profiles have been 
measured.

Results: The effects show huge variations among ALD and 
MASLD in terms of liver enzymes, PTX3, TYG index, and 
lipid profiles. Elevated PTX3 and TYG index tiers in ALD 
endorse improved irritation and lipid metabolism abnormalities, 
differentiating it from MASLD.

Conclusion: PTX-3 and the TyG index come to be promising 
non-invasive biomarkers for diagnosing and distinguishing 
ALD and MASLD from wholesome controls.

Key words. PTX-3, SLD, TyG index, MASLD, ALD.
Introduction.

Metabolic dysfunction associated steatotic liver disease 
(MASLD) and alcoholic fatty liver disease (ALD) combined 
are becoming a splendid global health issue. This phenomenon 
is defined as the increase of fat deposits inside the liver. The 
situation may transform from simple steatosis to great office 
work, including steatohepatitis, cirrhosis, and hepatocellular 
carcinoma. The increase in SLD is cautiously correlated with 
the increase in weight troubles, type 2 diabetes, metabolic 
syndrome, and alcohol intake. However, SLD is initially tough 
to diagnose due to its manifestation with rather imprecise 
symptoms, despite the fact that the disease is first-rate [1].

At present, liver biopsy is deemed the best method for 
diagnosing SLD because it provides a marvelous histological 
study of the liver sample. Nevertheless, this approach is invasive 
and involves drawbacks such as bleeding and contamination; 
besides, it has sampling variability. Also, liver biopsy is 
expensive and not suitable for large population screening, as 
pointed out in [2,3].

A CT scan is also less sensitive and inaccurate as compared to 
radiography, whereas ultrasonography and MRI do not provide 
adequate detail and accuracy for diagnosing SLD and its proper 
staging. While the strategies can pick out hepatic steatosis, 
they're insufficient for distinguishing between simple steatosis 
and excessive office work or assessing fibrosis severity [4]. 

Traditional liver feature exams, which include serum alanine 
aminotransferase (ALT) and aspartate transaminase (AST) 
stages, are also inadequate for diagnosing SLD. These markers 
no longer continually correlate with the quantity of liver cellular 
damage or sickness severity. About half of SLD patients have 
regular aminotransferase stages, underscoring the constraints of 
those assessments in ruling out the sickness. Furthermore, ALT 
ranges do not reliably predict histological severity and ought to 
no longer be used for analysis or tracking [5].

Because of these diagnostic difficulties, there is a severe lack 
of non-invasive biomarkers to accurately diagnose, level, and 
prognosticate the SLD. A number of new serum biomarkers 
and imaging modalities, among them transient and magnetic 
resonance elastography, were suggested for liver biopsy. 
However, these methods have no longer been universally 
followed due to troubles with accuracy, availability, and cost-
effectiveness [6].

In this study, we sought to fill those expertise gaps with the aid 
of evaluating the usage of novel biomarkers together with PTX-
3 in the analysis of SLD patients. Altogether, our final results 
recommended that PTX-three degrees have been substantially 
better in patients with SLD in contrast with wholesome control, 
demonstrating the potential of modulating a biomarker of 
hepatic infection and damage. Additionally, we explored the 
correlation between PTX-three stages and conventional liver 
characteristic exams, lipid profiles, and inflammatory markers, 
presenting new insights into the pathophysiology of SLD [7].

By elucidating the relationship between PTX-3 and SLD, 
this study contributes to the development of a frame of proof 
supporting the use of novel biomarkers for diagnosing and 
dealing with FLD. These findings have good implications for 
developing non-invasive diagnostic equipment and personalized 
treatment strategies for SLD patients, potentially leading to 
improved medical effects and reducing the weight of this 
increasingly common liver ailment [8].
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Materials and Methods.
Participants and Study Design: The Digestive System and 

Liver Department of the Medical City in Baghdad conducted 
a 3-month case management review from November 2023 to 
January 2024, involving 124 participants divided into three 
groups: 20 ALD patients (all male), 50 MASLD patients (22 
males and 28 females), and 54 healthy controls (21 males and 
33 females, aged 35 to 65 years). Participants completed a 
questionnaire, and their medical diagnoses confirmed through 
biochemical testing and ultrasound, providing written consent 
for the study.

The sample sizes were determined to achieve sufficient 
statistical power for identifying significant differences among 
the groups, considering the prevalence of each condition and the 
available patient population during the study period. The smaller 
sample size for ALD (n = 20) reflects its lower prevalence 
compared to MASLD, with an all-male group to control for 
gender-related differences in alcohol metabolism. 

The sample size was calculated based on single mean formula 
[n = (z r/D)2]. In which, n = the number of sample, z (constant) 
= 1.96 for 95% confidence, r (standard deviation) = 0.189, and 
D (precision) = 0.2 unit, and the final sample size at least in each 
group yield 3.4

A larger sample size for MASLD (n = 50) accommodates its 
higher prevalence and demographic variability. The control 
group (n = 54) was matched for age and gender distribution 
with the ALD and MASLD groups to ensure comparability 
and increase the reliability of baseline measurements. Power 
analysis ensured that the study has adequate power (typically 
80% or higher) to detect clinically significant differences with a 5% 
level of significance, enhancing the eneralizability of the findings 
regarding the diagnostic utility of PTX3 and the TyG index.

The inclusion criteria concerned the subsequent:
1) diagnosis of SLD in step with the recommendations proposed 

by the health facility, primarily based on the availability of liver 
ultrasound. 

2) age (35–65) years; and 3) male and girl.
Criteria for Exclusion: 

Possible reasons include infection with an endemic hepatic 
autoimmune disorder, severe systemic illnesses, additional 
persistent liver situations, inconsistencies, and prolonged 
steatogenic utilization.

Drawing blood: Five milliliters of blood have been drawn 
from the forearm veins of both the sufferers and the manipulating 
institution. The pattern was transferred into disposable tubes 
(which protected a gel to aid in the serum separation method) 
and left to clot at room temperature for 20 minutes. After that, 
the blood was spun down at 3000 rpm for 10 minutes to separate 
the clear serum, which was then placed into more Eppendorf 
tubes that have been numbered and saved at -20 ˚C until it 
became wished for prognosis.

Approval from an Ethical Perspective: The Scientific 
Committee of the Faculty of Medicine at Tikrit University, 
which has formerly authorized the method, formally legalized 
the research protocol. The Liver Department and Digestive 
System of Medical City in Baghdad gave their popularity to the 
patient pattern series.

Data Gathering: Standardized questionnaires and medical 
statistics were used to acquire demographic and medical facts, 
which include age, systolic blood pressure (SBP), and diastolic 
blood stress (DBP). Following a single-day fast, blood samples 
were taken for the size of liver enzymes, lipid profiles (TC, TG, 
LDL-C, and HDL-C), and inflammatory markers (PTX-3).

Analysis within the Lab: Standard laboratory procedures were 
employed in the processing and analysis of blood samples. GGT 
degrees have been ascertained through the use of a colorimetric 
check, while ALT levels have been assessed using kinetic 
strategies. TC, TG, LDL-C, and HDL-C lipid profiles have been 
tested using enzymatic colorimetric strategies. Enzyme-related 
immunosorbent assay (ELISA) kits have been used to envision 
the amounts of PTX-3. The logarithm of (fasting triglycerides 
[mg/dL] × fasting glucose [mg/dL])/2 was utilized to compute 
the TyG index.

Analytical Statistics: The SPSS software program was 
changed to be used to study the data. ANOVA/post-hoc was 
used to compare continuous variables, which have been 
represented as mean ± standard deviation (SD). The Chi-square 
check was used to compare specific variables, which were stated 
as frequencies and chances. Pearson's correlation coefficient 
was used to assess correlations among biomarkers. Statistical 
importance was attained while the p-value was less than 0.05.
Results.

Demographic and baseline characteristics: The total of 124 
study participants’ population data and range of age were 
35–65 years. The participants were categorized into three 
groups: twenty patients diagnosed with ALD, fifty patients with 
MASLD, and fifty-four apparently healthy subjects. Details of 
age and blood pressure measurements (Table 1).

Comparison of Biochemical Markers: The evaluation of 
biochemical markers revealed substantial variations in liver 
enzyme concentrations and pentraxin-3 (PTX3) stages in many 
of the groups. Specifically, ALD patients exhibited accelerated 
degrees of alanine aminotransferase (ALT), gamma-glutamyl 
transferase (GGT), and PTX3 as compared to MASLD sufferers 
and healthy controls. Furthermore, the triglyceride-glucose 
(TYG) index became markedly higher in ALD sufferers. 
Detailed comparisons are offered in Table 2.

The study discovered no first-rate variations in overall 
cholesterol levels among the various corporations. Triglycerides 
have been the highest in the ALD institution, followed by the 
MASLD institution, and the lowest in wholesome controls, with 
all differences being widespread. LDL-C degrees have been 
extensively increased in both ALD and MASLD businesses 
as compared to healthy controls. HDL-C decreased markedly 
inside the ALD organization in comparison to both the MASLD 
group and wholesome controls, and the MASLD group have 
lower HDL-C than the healthy controls. These results propose 
that ALD is linked to more extreme lipid abnormalities, mainly 
with multiplied triglycerides and reduced HDL-C degrees. 
Detailed comparisons are offered in Table 3.

ROC curve analysis for differentiating ALD from MASLD: 
Table 4 presents the consequences of the ROC curve analysis for 
differentiating ALD from MASLD through the use of various 
biomarkers. The analysis evaluates the sensitivity, specificity, 
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Parameter ALD MASLD Healthy Control P value
Age (years) 46 ± 10 52 ± 11 50 ± 9 0.096
SBP (mmHg) 139 ± 14 133 ± 1.1 119 ± 11 < 0.001
DBP (mmHg) 94 ± 8 90± 8 77 ± 7 < 0.001
SBP: systolic blood stress; DBP: diastolic blood stress. Values are expressed as the mean ± SD.

Table 1. Age and blood pressure among the students in the study groups.

  Groups p-valueALD (a) Non-AFLD (b) Healthy Control(c)

ALT (U/L) 45.6±41.77 50.51± 47.57 23.3±15.98
a& b 0.050
a& c 0.020
b& c 0.020

GGT (U/l) 114.2±102.1 63.1± 55.3 21.6±10.3
a& b 0.001
a& c < 0.001
b& c < 0.001

PTX-3
(ng/mL) 352.9±185.8 287.5± 250.7 142.1±35

a& b 0.166
a& c < 0.001
b& c < 0.001

TYG index 6.7±0.8 6.3±0.80 5.2±0.7
a& b 0.050
a& c 0.042
b& c 0.031

ALT: Alanine Aminotransferase; GGT: Gamma-Glutamyl Transferase; PTX3: Pentraxin-3; TYG: Triglyceride-Glucose Index. Values are expressed 
as the mean ± SD. P ≤ zero.001: incredibly enormous; P > 0.05: non-massive. Data expressed as mean±SD. One-way ANOVA conducted to 
determine the differences among the three group and post-hoc Tukey to determine the different group.

Table 2. Concentration of PTX3 and Liver Enzymes.

  Groups p valueALD(a) Non-AFLD (b) Healthy Control (c)

TC
(mg/dl) 174.4±41.5 179.7±53.1 171.2±40.5

a& b 0.661
a& c 0.794
b& c 0.348

TG
(mg/dl) 215.1±108.4 170.1±88.6 138.2±58.8

a& b 0.038
a& c < 0.001
b& c 0.046

LDL-C (mg/dl) 111.4±31.8 111.1±41.6 88.9±31.9
a& b 0.046
a& c 0.046
b& c 0.046

HDL-C (mg/dl) 21.7±10.6 35.9±23.4 53.2±28.3
a& b 0.029
a& c < 0.001
b& c < 0.001

TC: overall ldl cholesterol; TG: triglycerides; LDL-C: low-density lipoprotein cholesterol; and HDL-C: excessive-density lipoprotein cholesterol. 
Values are expressed as the imply ± SD. P ≤ zero.001: quite extensive; P > zero.05: non-giant. Data expressed as mean±SD. One-way ANOVA 
conducted to determine the differences among the three group and post-hoc Tukey to determine the different group.

Table 3. Assessment amongst diverse companies with respect to lipid profile.

Cutoff  points Sensi. 95% CI Speci. 95% CI AUC 95% CI b

TYG index >6 100 83.2–100 36 22.9–50.8 0.619 0.495 to 0.733
PTX3 >281.7 60 36.1–80.9 78 64.0–88.5 0.675 0.552 to 0.782
ALT ≤20.8 50 27.2–72.8 72 57.5–83.8 0.558 0.434 to 0.677
GGT >47.9 90 68.3–98.8 62 47.2–75.3 0.734 0.615 to 0.833
TC ≤187.7 80 56.3–94.3 46 31.8–60.7 0.537 0.414 to 0.657
TG >190.6 60 36.1–80.9 74 59.7–85.4 0.646 0.523 to 0.757
LDL ≤103.8 70 45.7–88.1 52 37.4–66.3 0.523 0.400 to 0.644
HDL ≤33.1 90 68.3–98.8 44 30.0–58.7 0.712 0.591 to 0.814
TYG+ PTX3 ---- 90 81-100 73 65-89 0755 0.552 to 0.657
AUC: Area Under the Curve, 95% CI: 95% Confidence Interval, Sensi.: sensitivity, and Speci.: specificity.

Table 4. ROC Curve Analysis for Identifying ALD from MASLD.
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and area below the curve (AUC) for every biomarker's 
cutoff point. When TYG+ PTX3 combined provide better 
understanding for the sensitivity than TYG or PTX3 alone.
Discussion.

SLD encompasses both ALD and MASLD, posing a massive 
worldwide health hassle. Diagnosing SLD accurately is tough 
due to the constraints of contemporary techniques like liver 
biopsy and imaging strategies. This study evaluates pentraxin-3 
(PTX3) and the triglyceride-glucose (TYG) index as capacity 
non-invasive biomarkers for differentiating ALD and MASLD. 
The effects suggest that expanded degrees of PTX3 and the 
TYG index can successfully distinguish ALD from MASLD, 
suggesting their application in enhancing SLD prognosis and 
patient management.

This study underscores first-rate biochemical and demographic 
variations among ALD and MASLD, presenting deeper insights 
into disorder mechanisms and ability diagnostic markers. 
Elevated liver enzyme levels (ALT and GGT) in ALD patients 
in comparison to people with MASLD and healthy controls 
spotlight distinct hepatic damage mechanisms in ALD, possibly 
because of the hepatotoxic effects of alcohol. Similar findings 
were suggested in a previous study, which found multiplied ALT 
and GGT as regular signs of liver harm in ALD as compared to 
non-alcoholic opposite numbers [9,10].

Pentraxin-3 (PTX3) stages have been notably better in ALD 
patients, suggesting a robust inflammatory response. This aligns 
with findings from a recent study, which confirmed that PTX3 
ought to serve as a biomarker for systemic inflammation and 
liver ailment severity. These findings spotlight PTX3's capacity 
to distinguish between the inflammatory profiles of ALD and 
MASLD. The elevated inflammatory response in ALD, as 
indicated by using PTX3, displays the exacerbating effect of 
alcohol on liver irritation as compared to metabolic elements in 
MASLD [11].

The triglyceride-glucose (TYG) index was extensively better 
in ALD sufferers, indicating its potential as a marker for 
metabolic disturbances associated with ALD. With the aid of 
any other researcher, the TYG index was diagnosed as a strong 
indicator of lipid metabolism abnormalities, especially in ALD. 
The elevated TYG index in ALD patients emphasizes alcohol's 
effect on lipid dysregulation, differentiating it from the usually 
metabolic-driven MASLD [12].

In lipid profile analysis, AFLD patients showed appreciably 
better triglycerides and lower HDL-C levels in comparison to 
people with MASLD and healthy controls. This is consistent with 
findings reported by every other researcher, who emphasized 
the diagnostic cost of lipid markers in distinguishing those 
situations. The dyslipidemia found in ALD sufferers similarly 
highlights alcohol's effect on lipid metabolism, contrasting 
with the metabolic syndrome-related lipid adjustments seen in 
MASLD [13].

ROC curve analysis tested that GGT and HDL-C are especially 
effective in distinguishing ALD from MASLD, with higher 
AUC values indicating better diagnostic performance. In studies 
by some other researchers, similar findings highlighted the 
diagnostic effectiveness of GGT and HDL-C in differentiating 
forms of liver disease, underscoring their capability for clinical 

use. These findings advise that integrating these biomarkers 
into diagnostic protocols ought to improve the accuracy of 
distinguishing ALD from MASLD [6,14].

Correlation analysis discovered vast associations between 
PTX3 levels and elevations in liver enzymes (ALT, GGT) in 
both ALD and MASLD agencies, reinforcing the link between 
inflammatory markers and the severity of liver damage. Similar 
correlations have been noted in studies with the aid of any 
other researcher, which also recognized PTX3 as a key marker 
correlating with liver enzyme tiers in the context of SLD. These 
correlations underscore PTX3's function in indicating liver 
irritation and harm severity throughout unique varieties of SLD 
[15,16].

The superb correlation between the TYG index and serum 
triglyceride degrees highlights its role as a marker for lipid 
metabolism abnormalities, especially in the context of alcohol-
caused fatty liver. Recent work by some other researchers 
supports this, finding that the TYG index is a reliable indicator 
of lipid dysregulation in ALD. The TYG index may, as a 
result, be a valuable device for assessing and monitoring lipid 
abnormalities in ALD patients [17].

Overall, this study provides a developing body of evidence 
highlighting the wonderful biochemical profiles of ALD 
and MASLD. The findings underscore the need for tailored 
diagnostic and healing tactics based totally on the specific 
pathophysiological mechanisms of every circumstance. Recent 
literature continues to support the use of unique biochemical 
markers, which include PTX3, TYG index, or combined (TYG+ 
PTX3), and lipid profiles, in differentiating ALD from MASLD, 
emphasizing their capability of integration into clinical practice 
for more accurate disease control. Other causes of liver diseases 
should also be excluded, such as, pollution induced liver 
dysfunction [18]. Moreover, drugs could also induce liver 
disorders, for example, coumacines [19,20], herbal remedies 
[21], and anticancer [22].

One limitation of this study is the relatively small sample 
size, especially within the ALD group, which may affect the 
generalizability of the results. Additionally, the cross-sectional 
design limits the ability to establish causality between the 
biomarkers and disease conditions. Another limitation is the 
reliance on self-reported alcohol consumption, which can 
introduce bias and inaccuracies. Future research with larger, 
more diverse cohorts and longitudinal designs would be 
beneficial in confirming these findings and exploring the causal 
relationships further.
Conclusion.

This examines underscores the significance of PTX3 and the 
TYG index as promising biomarkers for differentiating ALD 
from MASLD in Iraqi sufferers. These markers provide a non-
invasive, valuable, and dependable alternative to traditional 
diagnostic methods. Incorporating those biomarkers into 
clinical exercise could improve diagnostic accuracy, facilitate 
early intervention, and, in the long run, enhance affected person 
consequences in SLD.
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