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Abstract 

Background: Since MAFLD and CKD, especially diabetic 
nephropathy, are two very prevalent entities with important 
consequences for cardiovascular health. They share common 
and complex risk factors and pathophysiological pathways, and 
also MAFLD can precede CKD. Moreover, when they coexist, 
their deleterious effects are potentiated, so It‘s important to fol-
low up kidney functions in fatty liver disease and also to follow 
up fatty liver in renal patients even if reach End stage. 

Aim of Study: Detection of degree of risk of liver fibrosis in 
ESRD on RHD who complicated with metabolic syndrome and 
fatty liver to prevent progression of this fibrosis to cirrhosis and 
decrease incidence of Decompensated liver disease and HCC in 
this type of patients. 

Patients and Methods: A group of 50 ESRD patients who 
are on regular hemodialysis (3 times / week) will be enrolled 
to the study, study will be performed in the Renal dialysis unit, 
Souad Kafafi Teaching Hospital, Faculty of Medicine, MUST 
University. The study will span a period of six months, involv-
ing a detailed analysis of patient data to achieve the research 
objectives. 

Results: An overwhelming majority, 94% (47 patients), 
showed that they had fatty liver. The liver enzymes AST 
(22.43±10.86) and ALT (19.71±11.0) show relatively low aver-
ages with ranges extending from 6 to 48 and 6 to 53, respec-
tively, suggesting mild liver enzyme elevation in some cases 
but mostly within normal limits. Albumin levels have a mean 
of 3.18g/dL (±0.58), with a range from 1.9 to 4.6, reflecting 
generally low and low normal levels in most patients. The FIB-
4 score, a non-invasive index used to assess liver fibrosis, for a 
cohort of patients. The mean FIB-4 score is 1.25 (±0.56), with a 
range from 0.44 to 2.72, suggesting varying degrees of fibrosis 
risk among the patients. Notably, 68% (34 patients) are classi-
fied as low risk, while 32% (16 patients) fall into the intermedi-
ate risk category. Importantly, one patient is categorized as high 
risk. The mean NAFLD score is –0.37±1.29, with a wide range 
from –3.08 to 1.89, reflecting varying degrees of liver fibrosis 

Correspondence to: Dr. Asmaa Saeed A. Mohamed, 
E-Mail: asmaaebeid286@gmail.com  

severity. Notably, 22% of patients fall into the F0F2 category, 
indicating no significant fibrosis. A majority, 60%, fall into the 
“Undetermined” range, suggesting that further diagnostic eval-
uation, such as a liver biopsy, might be necessary to assess their 
fibrosis status accurately. Meanwhile, 22% of patients exhibit 
significant fibrosis, categorized as F3-F4. 

Conclusion: The prevalence of NAFLD in diabetic patients 
on RHD was high. NAFLD can be diagnosed with ultrasonog-
raphy. The FIB-4 score has demonstrated limited utility in this 
specific patient population, whereas the NAFLD Fibrosis Score 
(NFS) exhibits only a moderate capacity to predict advanced 
hepatic fibrosis. Despite its suboptimal diagnostic accuracy, the 
NFS may serve as a pragmatic alternative in clinical scenarios 
where advanced diagnostic modalities, such as transient elas-
tography (TE) or magnetic resonance imaging (MRI), are either 
unavailable or inaccessible. This underscores the need for care-
ful consideration of diagnostic tools in resource constrained 
settings to optimize patient management. 

Key Words: NAFLD – Diabetic patients – RHD – FIB4 score – 
NAFLD Fibrosis score. 

Introduction 

Metabolic dysfunction-associated steatotic liver 
disease (MASLD) is the most common cause of 
chronic liver disease worldwide, affecting up to 
~30% of the general adult population [1]. MASLD 
includes a spectrum of progressive liver conditions 
spanning from simple hepatic steatosis to steatohep-
atitis, advanced fibrosis, and cirrhosis [2]. 

MASLD is strongly associated with greater in-
sulin resistance, increased adiposity, and type 2 dia-
betes mellitus (T2DM), which may contribute to an 
increased risk of developing adverse hepatic and 
extra-hepatic clinical outcomes [3]. 

MASLD is considered as a multisystem disease 
that is associated with an increased risk of develop-
ing chronic kidney disease (CKD) [4], cardiovascu-
lar disease (CVD) [5] T2DM [6]. 
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CKD is a major public health problem (affect-
ing up to nearly 15% of the general adult popula-
tion), and its global incidence is expected to further 
increase in the future. CKD is an established risk 
factor for CVD, and all CKD stages are associated 
with an increased risk of CVD events and mortality. 

Moreover, as CKD develops, it can lead to end-
stage kidney disease requiring renal replacement 
therapy, and result in premature death [7]. 

Since MAFLD and CKD, especially diabetic 
nephropathy, are two very prevalent entities with 
important consequences for cardiovascular health. 
They share common and complex risk factors and 
pathophysiological pathways, and also MAFLD can 
precede CKD. 

Moreover, when they coexist, their deleterious 
effects are potentiated, so It‘s important to follow-
up kidney functions in fatty liver disease and also to 
follow-up fatty liver in renal patients even if reach 
End stage. 

Aim of the study: 

Detection of degree of risk of liver fibrosis in 
ESRD on RHD who complicated with metabolic 
syndrome and fatty liver to prevent progression of 
this fibrosis to cirrhosis and decrease incidence of 
Decompensated liver disease and HCC in this type 
of patients. 

Patients and Methods 

Study setting: 
This study was conducted in the Renal dialy-

sis unit, Souad Kafafi Teaching Hospital, Faculty 
of Medicine, MUST University during 2023 Study 
population: 

A group of 50 ESRD patients who are on regular 
hemodialysis (3 times / week) will be enrolled to 
the study. 

Design: 
This study is a cross-sectional study involving 

diabetic patients with End Stage Renal Disease 
ESRD attending the hemodialysis unit for a period 
of 3 months. 

Ethical consideration: 

The Faculty of Medicine Research Ethics Com-
mittee (REC) FWA 00025577 of Must University 
granted ethical approval for the present investiga-
tion design. The Declaration of Helsinki, the World 
Medical Association’s code of ethics for investiga-
tions human related, guided the conduct of this re- 

search. An informed consent will be obtained from 
all participants in the study. 

Inclusion criteria: 
End stage on regular hemodialysis, diabetic, hy-

pertensive, dyslipedimic, Obese and overweight 

Exclusion criteria: 

Patients who refused to participate in the study, 
patients on RHD due to causes other than diabetes 
mellitus, patients with history of liver disease, pa-
tients with history of malignancy. 

Methods: All patients are subjected to the fol-
lowing: 
1- Gathering full medical history, examination, eti-

ology and duration of ESRD, and other comor-
bidities. 

2- Abdominal ultrasound. 
3- Laboratory investigations (AST-ALT-platelets) 

to detect FIB4 score. 
4- Anthropometric measures with age, BMI, labo-

ratory investigation (albumin) to detect NAFLD 
fibrosis score. 

Statistical analysis: 

Recorded data were analyzed using the statisti-
cal package for social sciences, version 23.0 (SPSS 
Inc., Chicago, Illinois, USA). The quantitative data 
were presented as mean ± standard deviation and 
ranges when their distribution was parametric (nor-
mal) while nonnormally distributed variables (non-
parametric data) were presented as median with in-
terquartile range (IQR). Also, qualitative variables 
were presented as number and percentages. Data 
were explored for normality using Kolmogorov-
Smirnov and Shapiro-Wilk Test. 

The following tests were done: 

• Independent-samples t-test of significance was 
used when comparing between two means. 

• The Comparison between groups with qualitative 
data was done by using. 

Chi-square test: 

• The confidence interval was set to 95% and the 
margin of error accepted was set to 5%. So, the p-
value was considered significant as the following: 

• Probability (p-value). 

• p-value <0.05 was considered significant. 
• p-value <0.01 was considered as highly signifi-

cant. 
• p-value >0.05 was considered insignificant. 
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Results 

The provided data summarizes the demographic 
characteristics of a group of 50 patients. 

The mean age of the patients is 60.45 years, 
with a standard deviation of 11.11 years, indicating 
a moderate spread in the ages. The age range spans 
from 35 to 86 years, showing a diverse representa-
tion of adult and elderly patients. 

In terms of gender distribution, the group is bal-
anced, with 48% male (24 patients) and 52% female 
(26 patients), which suggests an almost equal rep-
resentation of both genders in the study population 

Table (1): Demographic characteristics of studied patients. 

Studied patients (n=50) 

N % 

Age (year): 
Mean ± SD 60.45±11.11 
Range 35-86 

Gender: 
Male 24 48.0 
Female 26 52.0 

Table (2): BMI and comorbidities of studied patients. 

Studied patients (n=50) 

N % 

BMI (Kg/m
2
): 

Mean ± SD 
Range 

Diabetic: 

28.89±3.41 
25.1-41.1 

Positive 50 100 
Negative 0 0 

Hypertension: 
Positive 50 100 
Negative 0 0 

BMI category: 
Underweight 0 0 
Normal weight 0 0 
Overweight 39 78.0 
Obese 11 22.0 

This data provides insight into the BMI, dia-
betes status, and hypertension prevalence among a 
group of 50 patients. The mean BMI is 28.89 kg/m2, 
with a standard deviation of 3.41, ranging from 25.1 
to 41.1 kg/m2, indicating that all patients fall within 
overweight or obese categories. 

Specifically, 78% of the patients are classified 
as overweight, while 22% are categorized as obese. 
Additionally, all patients in this cohort are diabetic. 
Hypertension is another prevalent comorbidity, with 
100% of the patients being hypertensive. 

BMI 

Fig. (1): BMI Category among the studied patients. 

Table (3): Ultrasound findings of studied patients. 

Studied patients (n=50) 

N % 

Ultrasound: 

Fatty liver 47 94.0 

Normal liver 3 6.0 

This data illustrates the prevalence of positive 
ultrasound findings of fatty liver among a cohort of 
50 patients. An overwhelming majority, 94% (47 
patients), showed that they had fatty liver (68% of 
them had grade 2 to 3 steatosis), while only 6% (3 
patients) had normal liver. 

Classification: (B-mode ultrasound) (Ferraioli 
& Monteiro) [8]: 

- Grade I: Diffusely increased hepatic echogenicity 
but periportal and diaphragmatic echogenicity is 
still appreciable. 

- Grade II: Diffusely increased hepatic echogenicity 
obscuring periportal echogenicity but diaphrag-
matic echogenicity is still appreciable. 

- Grade III: Diffusely increased hepatic echogenic-
ity obscuring periportal as well as diaphragmatic 
echogenicity. 



94 
Positive 

Negative 

Cholesterol: 
Mean ± SD 
Range 

TG: 
Mean ± SD 
Range 

LDL: 
Mean ± SD 
Range 

HDL: 
Mean ± SD 
Range 

165.25±51.67 
56-250 

Platelets: 
Mean ± SD 
Range 

AST: 
Mean ± SD 
Range 

ALT: 
Mean ± SD 
Range 

Albumin: 
Mean ± SD 
Range 

259.25±84.33 
111-478 

198.35±97.73 
59-420 22.43±10.86 

6-48 

83.35±38.55 
15-169 19.71±11.0 

6-53 

41.89±17.92 
20-131 3.18±0.58 

1.9-4.6 

Table (4): Hematological and biochemical parameters of stud-
ied patients. 

Studied patients (n=50) 

Table (5): Lipid profile of studied patients. 

Studied patients (n=50) 

N % 
N % 
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Ultrasound finding 
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(A, B, C): Grade II Steatosis. (D): Grade III Steatosis. 

Fig. (2): Ultrasound finding among the studied patients. 

This data highlights key hematological and bio-
chemical markers for a cohort of patients. 

The mean platelet count is 259.25 (±84.33), with 
values ranging from 111 to 478, indicating variabil-
ity within normal and potentially elevated ranges. 
The liver enzymes AST (22.43±10.86) and ALT 
(19.71±11.0) show relatively low averages, with 
ranges extending from 6 to 48 and 6 to 53, respec-
tively, suggesting mild liver enzyme elevation in 
some cases but mostly within normal limits. Albu-
min levels have a mean of 3.18 g/dL (±0.58), with a 
range from 1.9 to 4.6, reflecting generally low and 
low normal level in most patients. 

This data provides an overview of the lipid pro-
file for studied patients. 

The mean cholesterol level is 165.25mg/dL 
(±51.67), with a range from 56 to 250mg/dL, re-
flecting a broad distribution from potentially low to 
elevated cholesterol levels. 

Triglycerides (TG) have a higher mean of 
198.35mg/dL (±97.73) with a wide range of 59 to 
420mg/dL, indicating that a significant portion of 
the patients may have elevated triglycerides, a com-
mon risk factor for cardiovascular disease. The LDL 
(bad cholesterol) mean is 83.35mg/dL (±38.55), 
ranging from 15 to 169mg/dL, with values falling 
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within both normal and elevated ranges. HDL (good 
cholesterol) shows a lower mean of 41.89mg/dL 
(±17.92), ranging from 20 to 131mg/dL, which may 
indicate that many patients have suboptimal HDL 
levels. 

Lipid profile 

Cholesterol  TG LDL HDL 

Fig. (3): Lipid Profile among the studied patients. 

Table (6): FIB-4 Score distribution and risk assessment of stud-
ied patients. 

Studied patients 
(n=50) 

N % 

FIB 4 score: 
Mean ± SD 1.25±0.56 
Range 0.44-2.72 

FIB 4 category: 
Low risk (≤1.3) 34 68.0 
Intermediate risk (1.31-2.7) 15 30.0 
High risk (>2.67) 1 2.0 

This data presents the FIB-4 score, a non-inva-
sive index used to assess risk of liver fibrosis, for 
a cohort of patients. The mean FIB-4 score is 1.25 
(±0.56), with a range from 0.44 to 2.72, suggesting 
varying degrees of fibrosis risk among the patients. 
Notably, 68% (34 patients) are classified as low 
risk, while 32% (16 patients) fall into the intermedi-
ate risk category. Importantly, one patient is catego-
rized as high risk. 

FIB 4 Score 

Studied patients 

Fig. (4): FIB-4 Score among the studied patients. 

Table (7): NAFLD Score distribution among studied patients. 

Studied patients 
(n=50) 

N % 

NAFLD score: 
Mean ± SD –0.37±1.29 
Range –3.08-1.89 

NAFLD category: 
F0-F2 (<-1.455) 11 22.0 
Undetermined (-1.455-0.676) 30 60.0 
F3-F4 (>0.676) 9 18.0 

The table presents the distribution of NAFLD 
scores among studied patients, providing insight 
into the probability of fibrosis. 

The mean NAFLD score is –0.37±1.29, with a 
wide range from –3.08 to 1.89, reflecting varying 
degrees of liver fibrosis severity. Notably, 22% of 
patients fall into the F0-F2 category, indicating no 
significant fibrosis. 

A majority, 60%, fall into the “Undetermined” 
range, suggesting that further diagnostic evaluation, 
such as a liver biopsy, might be necessary to assess 
their fibrosis status accurately. Meanwhile, 18% of 
patients exhibit significant fibrosis, categorized as 
F3-F4. 

Studied patients 

Fig. (5): NAFLD fibrosis score among the studied patients. 

Table (8): NAFLD score and fib-4 score in relation to ultra-
sound finding among studied patients. 

Ultrasound 
Test 

value 
p-

value Negative 
(n=3) 

Positive 
(n=47) 

N % N % 

FIB 4 score: 
Mean ± SD 1.05±0.31 1.26±0.57 0.632 0.530 
Range 0.85 – 1.41 0.44 – 2.72 

NAFLD score: 
Mean ± SD -1.81±0.29 -0.28±1.27 2.062 0.044* 
Range -.04 – -1.48 -3.08 – 1.89 

Using: t-test, p-value >0.05 is insignificant. 
*p-value <0.05 is significant. **p-value <0.01 is highly significant. 
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The table compares Fib-4 and NAFLD scores 
between patients with negative (n=3) and positive 
(n=47) ultrasound Finding. 

While the Fib-4 score showed no significant dif-
ference (p=0.530), with a mean score of 1.05 in the 
negative group and 1.26 in the positive group, the 
NAFLD score exhibited a statistically significant 
difference (p=0.044). 

Patients with positive ultrasound results had a 
higher mean NAFLD score (–0.28) compared to the 
negative group (–1.81). This finding suggests that 
the NAFLD score, which reflects the likelihood of 
fibrosis, is strongly associated with positive ultra-
sound outcomes. The significance of the NAFLD 
score highlights its potential utility in screening for 
fatty liver disease, where a higher score correlates 
with positive ultrasound detection. 

Table (9): Correlation between NAFLD Score, FIB-4 Score, 
and ultrasound findings. 

Ultrasound 

FIB 4 score: 
r 0.090 
p-value 0.530 

NAFLD score: 
r 0.283 
p-value 0.044* 

Using: r: Spearman correlation coefficient. 

p-value >0.05 is insignificant. 

*p-value <0.05 is significant. 

**p-value <0.01 is highly significant. 

The table presents the correlation between FIB-
4 and NAFLD scores with ultrasound findings for 
fatty liver disease. 

The FIB-4 score, typically used to assess liver 
fibrosis, shows a weak and insignificant correlation 
with ultrasound results (r=0.090, p=0.530). This 
suggests that FIB-4 may not be a strong indicator 
for risk of fibrosis in patients with moderate to se-
vere steatosis that appear on ultrasound. 

In contrast, the NAFLD score exhibits a moder-
ate positive correlation (r=0.283) with a significant 
p-value (0.044). This indicates that as the likelihood 
of increase grading of steatosis in ultrasound also 
the NAFLD score increases. The significant correla-
tion underscores the NAFLD score’s utility in pre-
dicting probability of risk of liver fibrosis, making 
it a more effective tool in this context compared to 
the FIB-4 score. 

ROC Curve 

1-Specificity 
Diagonal segments are produced by ties 

Fig. (6): ROC curve based on the relationship between the Ul-
trasound and the FIB-4 Score. 

ROC Curve 

1-Specificity 

Fig. (7): ROC curve based on the relationship between the Ul-
trasound and the NAFLD Score. 

Discussion 

In this study we aimed to detect risk and degree 
of liver fibrosis in patients on dialysis due to dia-
betic nephropathy and complicated with fatty liver 
to prevent progression of this fibrosis to cirrhosis 
and decrease incidence of HCC (hepatocellular car-
cinoma) and other complications like cardiovascu-
lar complications in this type of patients. 

This cross-sectional study was conducted on 
a group of 50 ESRD patients due to diabetic Ne-
phropathy who are on regular hemodialysis (3 times 
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/ week) at Renal dialysis unit, Souad Kafafi Univer-
sity Hospital. 

This was done by detecting fatty liver using 
ultrasound which was performed when the patient 
presented for hemodialysis session or if was hospi-
talized for other reasons and for detecting the risk 
and degree of liver fibrosis, we used non-invasive 
tests such as FIB4 score and NAFLD fibrosis Score. 

The current study revealed that the mean age of 
studied cases is 60.45 years, with a standard devia-
tion of 11.11 years, indicating a moderate spread in 
the ages. The age range spans from 35 to 86 years, 
showing a diverse representation of adult and el-
derly patients. 

In terms of gender distribution, the group is 
fairly balanced, with 48% male (24 patients) and 
52% female (26 patients), which suggests an almost 
equal representation of both genders in the study 
population. 

According to Wong et al., [9] who aimed to study 
metabolic dysfunction associated fatty liver disease 
(MAFLD) and advanced liver fibrosis among he-
modialysis patients the mean age was 59, 55% were 
males and 45% were females. 

Mikolasevic et al. [10] conducted a cohort study 
that enrolled 62 patients of chronic kidney disease 
with fatty liver and revealed that the average age is 
64.9±8.6 years. Most of the subjects enrolled were 
males. 

NAFLD has the highest prevalence among 
males aged 40-49 and among females aged between 
60 and 69. Studies show that, men are more likely to 
develop NAFLD compared to women of reproduc-
tive age, and the difference in prevalence tends to 
equalize after menopause [11]. 

The mean BMI (Body mass index) in our study 
is 28.89kg/m2, with a standard deviation of 3.41, 
ranging from 25.1 to 41.1kg/m2, indicating that all 
patients fall within overweight or obese categories 
to be an entity of metabolic syndrome so other cat-
egories are excluded from the study. 

Additionally, all patients in this cohort are dia-
betic; Hypertension is another prevalent comorbid-
ity, with 100% of the patients being hypertensive. 

A retrospective cohort study designed to de-
scribe the presence of hepatic fibrosis and steato-
sis in patients who had ESRD. Patients were over-
weight with BMI of 28.9±5.4kg/m2  with 36% of the 
population obese with BMI ≥30kg/m2, Metabolic 
syndrome comorbidities were common with HTN  

the most prevalent (96%) followed by DM (47%) 
[12]. 

Sapmaz et al. [13] found that NAFLD was 
strongly associated with central obesity and signifi-
cantly higher BMI values. 

Our study revealed that, Majority of the patients 
(94%) had fatty liver, however only 6% of the cases 
had normal liver. 

NAFLD in patients undergoing hemodialysis 
(HD) has a high prevalence ranging from 50.5% to 
86% depending on the method used for diagnosis 
[14]. 

Our study revealed that the number of diagno-
ses of NAFLD made by using usual ultrasound. For 
the diagnosis we used the following ultrasound fea-
tures: Increased hepatorenal echogenicity, vascular 
blurring of the hepatic or portal vein and bright he-
patic echo. 

Yen et al. [15] suggest the use of CAP (controlled 
attenuation parameter) combined with ultrasound to 
screen for NAFLD in hemodialysis patients as the 
number of diagnoses of NAFLD in his study made 
by using CAP combined with ultrasound was more 
than 2 times the number made with ultrasound alone 
in the hemodialysis patients. 

The case series of Stoica et al., [14] which ad-
dresses cardiovascular and mortality risk as a result 
of NAFLD in diabetes mellitus patients on chronic 
hemodialysis revealed that 69.2% of patients were 
diagnosed as NAFLD using ultrasound. 

In our study The liver enzymes AST was (22.43 
±10.86) and ALT (19.71±11.0) show relatively low 
averages, with ranges extending from 6 to 48 and 
6 to 53, respectively, suggesting mild liver enzyme 
elevation in some cases but mostly within normal 
limits. This disagreed with Behairy et al. [16] who 
revealed that ALT & AST significantly correlated 
with CAP of liver steatosis degree in HD patients. 

BUT agreed with the studies that have shown 
that AST and ALT serum levels were decreased in 
CKD patients undergoing HD. It was hypothesized 
that this reduction could be caused by factors such 
as the withdrawal of aminotransferases during the 
HD session; the high lactate serum levels, which, 
during biochemical dosages, would rapidly con-
sume Nicotinamide Adenine Dinucleotide Phos-
phate (NADPH) and result in low levels of ami-
notransferases; the presence of uremic factors that 
would inhibit the activity of these enzymes; and, 
finally, the deficiency of pyridoxine, a cofactor for 
the synthesis of the aminotransferases [17]. 
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ESRD patients, particularly those with diabetes, 
have significantly altered liver enzyme profiles than 
the general population. These results may change 
our view of liver enzymes levels in ESRD patients 
particularly ESRD patients with diabetes in routine 
monthly follow-up and in other occasions [18]. 

In our study the lipid profile showed that The 
mean cholesterol level is 165.25mg/dL (±51.67), 
with a range from 56 to 250mg/dL, Triglycerides 
(TG) have a higher mean of 198.35mg/dL (±97.73) 
with a wide range of 59 to 420mg/dL, indicating 
that a significant portion of the patients may have 
elevated triglycerides, a common risk factor for 
cardiovascular disease. The LDL (bad cholesterol) 
mean is 83.35mg/dL (±38.55), ranging from 15 
to 169mg/dL, with values falling within both nor-
mal and elevated ranges. HDL (good cholesterol) 
shows a lower mean of 41.89mg/dL (±17.92), rang-
ing from 20 to 131mg/dL, which may indicate that 
many patients have suboptimal HDL levels.of liver 
steatosis. This agreed with Adejumo et al. (2016) 
[19], who found that median serum LDLC was sig-
nificantly higher, but mean serum HLC was signifi-
cantly lower in CKD compared to controls. Increase 
BMI & hypertriglyceridemia and high LDL, low 
HDL defined the metabolic syndrome according to 
HMetS 2009 Criteria. Also, others found that meta-
bolic syndrome was common in hemodialysis pa-
tients as a predictor of major adverse cardiovascular 
events [20]. 

Also, Julián et al. [21] reported that dyslipidemia 
in HD patients was due to moderately increased 
apoB and significantly increased apoC-III. Triglyc-
eride-rich apoBcontaining lipoproteins (VLDL & 
IDL) were elevated by decreased activities of lipo-
protein lipase and hepatic lipase in HD patients, re-
sulting in hypertriglyceridemia. 

The albumin in our studied patients has a mean 
of 3.18g/dL (±0.58), with a range from 1.9 to 4.6, 
reflecting generally low and low normal levels in 
most patients. 

The mechanisms underlying hypoalbuminemia 
in patients with CKD are not fully understood, and 
multiple factors such as inadequate protein intake, 
protein synthesis disorders, excessive protein loss, 
inflammatory responses, and protein loss during di-
alysis contribute to its occurrence [22]. 

NAFLD/NASH is associated with overnutrition, 
hyperglycemia, insulin resistance, abnormality of li-
pid metabolism profile, which eventually resulted in 
chronic liver inflammation, liver fibrosis as well as 
atherosclerosis. Cardiovascular events occur as the 
result of atherosclerosis that was frequently associ- 

ated with DM and obesity. This event is observed in 
NAFLD/NASH cases who exhibited chronic liver 
injury, and there is possibility of observing chrono-
logical albumin decline [23]. 

In our study the mean FIB-4 score is 1.25 
(±0.56), with a range from 0.44 to 2.72, suggesting 
varying degrees of fibrosis risk among the patients. 

Notably, 68% (34 patients) are classified as low 
risk, while 32% (16 patients) fall into the intermedi-
ate risk category. Importantly, one patient is catego-
rized as high risk. 

The mean NAFLD score is –0.37±1.29, with a 
wide range from –3.08 to 1.89, reflecting varying 
degrees of liver fibrosis severity. Notably, 22% of 
patients fall into the F0-F2 category, indicating no 
significant fibrosis. 

A majority, 60%, fall into the “Undetermined” 
range, suggesting that further diagnostic evaluation, 
such as a liver biopsy, might be necessary to assess 
their fibrosis status accurately. Meanwhile, 22% of 
patients exhibit significant fibrosis categorized as 
F3-F4. 

Despite the increased diagnostic accuracy of 
noninvasive tests to detect hepatic fibrosis in gen-
eral population, utility in ESRD is challenging with 
no studies to date on the subset of possible NAFLD 
patients. 

The major challenge is the reliance of most 
serum-based non-invasive tests on liver enzymes 
(AST and ALT) and clinical findings that may be 
nonspecific because of the underlying renal disease 
[12]. 

Non-invasive serum markers for assessment of 
liver fibrosis universally use AST and/or ALT. How-
ever, the levels of AST/ALT among uremic patients 
with chronic hepatitis on maintenance hemodialysis 
were only around one-third to corresponding gen-
eral population [24]. 

Also Lee et al. [24] confirmed that the traditional 
cutoff value of APRI or FIB-4 to predict liver fibro-
sis in the general population cannot be applied to 
the hemodialysis population. 

Arrayhani et al. [25] revealed that the noninva-
sive tests including APRI and FIB4 scores could be 
a suitable alternative to assess hepatic fibrosis. 

The use of non-invasive markers in recent years 
has displaced the use of liver biopsy to determine 
advanced fibrosis. Positive predictive values (PPV) 
have been reported for the NAFLD score of 90% to 
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detect cases of advanced fibrosis. However, in this 
study, the positive and negative predictive value of 
the NAFLD score was 33% and 66%, respectively, 
which could suggest that these patients may possess 
unique characteristics that require validation of the 
scores in this subgroup before recommending its 
widespread use in this population [26]. 

Ibrahim et al. [27] conducted a study Relation of 
Liver Siderosis to Liver Fibrosis in Hemodialysis 
Patients With Severe Hyperferritinemia Secondary 
to High Doses of Intravenous Iron Supplementation 
and revealed that fib4 score might offer noninvasive 
tools for identifying advanced liver fibrosis in those 
patients. 

Liver tests and biological scores are not useful 
for NAFLD detection in CRF patients. TE with CAP 
provides the opportunity of noninvasive screening 
for NAFLD as well as liver fibrosis in patients with 
CRF [28]. 

Pestana et al. [29] revealed that FIB-4 is simple, 
nonexpensive scoring systems with good accuracy 
to assess fibrosis in HCV-infected hemodialysis 
patients, mainly excluding both significant fibrosis 
or cirrhosis and may be an alternative to TE in the 
evaluation of this population. 

The use of FIB-4 scores, which include AST and 
platelet count in predicting the presence or absence 
of advanced liver fibrosis, can be justified by the 
fact that in patients with advanced fibrosis, there is 
a decreased clearance of AST that is the result of in-
crease hepatic fibrosis, reduced thrombopoietin re-
lease from hepatocytes and increased entrapment of 
platelets by the spleen. However, the use of heparin 
during hemodialysis may lead to thrombocytopenia 
and hence, affect the diagnostic accuracy of APRI 
and Fib4 scores in predicting liver fibrosis in ESRD 
patients [30]. 

Conclusion: 
The prevalence of NAFLD in Diabetic patients 

on RHD is high. 

NAFLD can be diagnosed with ultrasonography. 

The FIB-4 score has demonstrated limited util-
ity in this specific patient population, whereas the 
NAFLD Fibrosis Score (NFS) exhibits only a mod-
erate capacity to predict advanced hepatic fibrosis. 
Despite its suboptimal diagnostic accuracy, the 
NFS may serve as a pragmatic alternative in clinical 
scenarios where advanced diagnostic modalities, 
such as transient elastography (TE) or magnetic 
resonance imaging (MRI), are either unavailable or 
inaccessible. This underscores the need for careful  

consideration of diagnostic tools in resource con-
strained settings to optimize patient management. 

Additional research is required to verify the di-
agnosis of NAFLD and Fibrosis in Hemodialysis 
patients. 
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