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Abstract

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

Aim of Sudy: Detection of degree of risk of liver fibrosisin
ESRD on RHD who complicated with metabolic syndrome and
fatty liver to prevent progression of thisfibrosisto 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 aperiod of six months, involv-
ing adetailed analysis of patient data to achieve the research
objectives.

Results: An overwhelming majority, 94% (47 patients),
showed that they had fatty liver. Theliver 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 arange from 1.9 to 4.6, reflecting
generally low and low normal levelsin most patients. The FIB-
4 score, anon-invasive index used to assess liver fibrosis, for a
cohort of patients. The mean FIB-4 scoreis 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 aslow 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 awide range
from —3.08 to 1.89, reflecting varying degrees of liver fibrosis
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severity. Notably, 22% of patients fall into the FOF2 category,
indicating no significant fibrosis. A majority, 60%, fall into the
“Undetermined” range, suggesting that further diagnostic eval-
uation, such as aliver 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 astransient elas-
tography (TE) or magnetic resonance imaging (MRI), are either
unavailable or inaccessible. This underscores the need for care-
ful consideration of diagnostic toolsin 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) isthe 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 isamajor 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'simportant to follow-
up kidney functionsin 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 fibrosisin
ESRD on RHD who complicated with metabolic
syndrome and fatty liver to prevent progression of
thisfibrosisto cirrhosis and decrease incidence of
Decompensated liver disease and HCC in this type
of patients.

Patients and M ethods

Sudy 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 thisre-

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

Inclusion criteria:

End stage on regular hemodialysis, diabetic, hy-
pertensive, dydlipedimic, 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-platel ets)
to detect FIB4 score.

4- Anthropometric measures with age, BMI, labo-

ratory investigation (albumin) to detect NAFLD
fibrosis score.

Satistical 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
datawas done by using.

Chi-sguare 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 agroup of 50 patients.

The mean age of the patientsis 60.45 years,
with a standard deviation of 11.11 years, indicating
amoderate 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 gendersin 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
Femae 26 52.0

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

Studied patients (n=50)
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Specifically, 78% of the patients are classified
as overweight, while 22% are categorized as obese.
Additionally, al patientsin this cohort are diabetic.
Hypertension is another prevalent comorbidity, with
100% of the patients being hypertensive.

BMI
22 0
78
Underweight Overweight
Normal weight Obese

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

N %

BMI (Kg/m):

Mean + SD 28.89+3.41

Range 25.1-41.1
Diabetic:

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 11 220

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

This dataillustrates 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 |: Diffusely increased hepatic echogenicity
but periportal and diaphragmatic echogenicity is
till appreciable.

- Grade |1: Diffusely increased hepatic echogenicity
obscuring periportal echogenicity but diaphrag-
matic echogenicity is still appreciable.

- Grade I1: Diffusely increased hepatic echogenic-
ity obscuring periportal aswell as diaphragmatic
echogenicity.



360 Non-Alcoholic Fatty Liver Disease in Diabetes Méllitus Patients on Regular Hemodialysis

Ultrasound finding

6

94

(A, B, C): Grade |l Steatosis.

Positive

Negative

(D): Grade Ill Steatosis.

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

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

ied patients.
Studied patients (n=50)
N %
Platelets:
Mean + SD 259.25+84.33
Range 111-478
AST:
Mean + SD 22.43+10.86
Range 6-48
ALT:
Mean + SD 19.71+11.0
Range 6-53
Albumin:
Mean + SD 3.18+0.58
Range 19-46

Table (5): Lipid profile of studied patients.

Studied patients (n=50)

N %

Cholesterol:

Mean + SD 165.25+51.67
TG:

Mean + SD 198.35+97.73

Range 59-420
LDL:

Mean + SD 83.35+38.55
HDL:

Mean + SD 41.89+17.92

This data highlights key hematological and bio-
chemical markersfor 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.
Theliver 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 amean 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-
filefor studied patients.

The mean cholesterol level is 165.25mg/dL
(£51.67), with arange 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 awide 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 valuesfalling
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within both normal and elevated ranges. HDL (good
cholesterol) shows alower mean of 41.89mg/dL
(x17.92), ranging from 20 to 131mg/dL, which may
indicate that many patients have suboptimal HDL
levels.

Lipid profile
200 — 165.25 19835
150
100 4 83.35 480
50 .
0= , ,

| |
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
Highrisk (>2.67) 1 2.0

This data presents the FIB-4 score, anon-inva-
siveindex used to assess risk of liver fibrosis, for
acohort of patients. The mean FIB-4 scoreis 1.25
(x0.56), with arange from 0.44 to 2.72, suggesting
varying degrees of fibrosis risk among the patients.
Notably, 68% (34 patients) are classified aslow
risk, while 32% (16 patients) fall into the intermedi-
ate risk category. Importantly, one patient is catego-
rized as high risk.

) FIB 4 Score
15 —l_

1
05

0

Studied patients
Fig. (4): FIB-4 Score among the studied patients.
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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:
FO-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 scoreis—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 FO-F2 category, indicating no
significant fibrosis.

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

NAFLD Score
15

1
05
0
-0.5

-15

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

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

Ultrasound
Test P
Negative Positive  value vaue
(n=3) (n=47)
N % N %
FIB 4 score:
Mean + SD 1.05+0.31 1.26+0.57 0.632 0.530
Range 0.85-141 044-272
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 isinsignificant.
*p-value<0.05 issignificant.  **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). Thisfinding 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 highlightsiits 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-vaue 0.530
NAFLD score:
r 0.283
p-value 0.044*

Using: r: Spearman correlation coefficient.
p-value >0.05 isinsignificant.

*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 aweak 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 fibrosisin 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). Thisindicates that as the likelihood
of increase grading of steatosisin 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 amore effective tool in this context compared to
the FIB-4 score.
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Fig. (6): ROC curve based on the relationship between the Ul-
trasound and the FIB-4 Score.
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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 fibrosisin patients on dialysis due to dia-
betic nephropathy and complicated with fatty liver
to prevent progression of thisfibrosisto cirrhosis
and decrease incidence of HCC (hepatocellular car-
cinoma) and other complications like cardiovascu-
lar complicationsin thistype of patients.

This cross-sectional study was conducted on
agroup 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 gendersin the study
popul ation.

According to Wong et a., [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 a. [10] conducted a cohort study
that enrolled 62 patients of chronic kidney disease
with fatty liver and revealed that the average ageis
64.9+8.6 years. Most of the subjects enrolled were
males.

NAFLD has the highest prevalence among
mal es 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/n?, with a standard deviation of 3.41,
ranging from 25.1 to 41.1kg/m?, 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 patientsin 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-
sisin patients who had ESRD. Patients were over-
weight with BMI of 28.9+5.4kg/m? with 36% of the
population obese with BMI >30kg/m”, Metabolic
syndrome comorbidities were common with HTN
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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, Mgjority 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 usua 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 Stoicaet al., [14] which ad-
dresses cardiovascular and mortality risk as aresult
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
asthe 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 levelsin ESRD patients
particularly ESRD patients with diabetes in routine
monthly follow-up and in other occasions [1g] .

In our study the lipid profile showed that The
mean cholesterol level is 165.25mg/dL (+51.67),
with arange from 56 to 250mg/dL, Triglycerides
(TG) have a higher mean of 198.35mg/dL (+97.73)
with awide 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 alower 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 & hypertriglyceridemiaand 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, Julian et al. [21] reported that dyslipidemia
in HD patients was due to moderately increased
apoB and significantly increased apoC-I111. 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 abumin in our studied patients has a mean
of 3.18g/dL (+£0.58), with arange from 1.9 to 4.6,
reflecting generally low and low normal levelsin
most patients.

The mechanisms underlying hypoal buminemia
in patients with CKD are not fully understood, and
multiple factors such as inadequate protein intake,
protein synthesis disorders, excessive protein |oss,
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 aswell as
atherosclerosis. Cardiovascular events occur as the
result of atherosclerosis that was frequently associ-

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

In our study the mean FIB-4 scoreis 1.25
(x0.56), with arange 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 scoreis—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 FO-F2 category, indicating no
significant fibrosis.

A majority, 60%, fall into the “Undetermined”
range, suggesting that further diagnostic evaluation,
such as aliver 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 fibrosisin 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 Leeet al. [24] confirmed that the traditional
cutoff value of APRI or FIB-4 to predict liver fibro-
sisin the general population cannot be applied to
the hemodialysis population.

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

The use of non-invasive markersin 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 usein this population [26] .

Ibrahim et al. [27] conducted a study Relation of
Liver Siderosisto Liver Fibrosisin Hemodiaysis
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 fibrosisin those
patients.

Liver tests and biological scores are not useful
for NAFLD detection in CRF patients. TE with CAP
provides the opportunity of nhoninvasive screening
for NAFLD aswell asliver fibrosisin patients with
CRF [29].

Pestana et al. [29] revealed that FIB-4 issimple,
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 alternativeto 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, thereis
adecreased clearance of AST that isthe 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 scoresin predicting liver fibrosisin 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
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consideration of diagnostic toolsin resource con-
strained settings to optimize patient management.

Additional research isrequired to verify the di-
agnosis of NAFLD and Fibrosisin Hemodialysis
patients.

Conflict of interest: The authors declared no
conflict of interest.

Sources of funding: This research did not re-
ceive any specific grant from funding agenciesin
the public, commercial, or not-for-profit sectors.

Author contribution: Authors contributed equal-
ly in the study.

References

1- ESLAM M., EL-SERAG H.B., FRANCQUE S,, SARIN
S.K., WEI L., BUGIANES]I E. and GEORGE J.: Metabolic
(dysfunction)-associated fatty liver disease in individu-
asof normal weight. Nature reviews Gastroenterology &
Hepatology, 19 (10): 638-651, 2022.

2- RINELLA M.E,, LAZARUSJ\V.,RATZIU V., FRANCQUE
SM., SANYAL A.J, KANWAL F. and NAFLD Nomen-
clature Consensus Group: A multisociety Delphi consensus
statement on new fatty liver disease nomenclature. Hepa-
tology, 78 (6): 19661986, 2023.

3 MANTOVANI A., SCORLETTI E., MOSCA A., ALISI A,
BYRNE C.D. and TARGHER G.: Complications, morbid-
ity and mortality of nonalcoholic fatty liver disease. Me-
tabolism, 111: 154170, 2020.

4- HUH JH.,KIM J.Y., CHOI E., KIM JS,, CHANG Y. and
SUNG K.C.: Thefatty liver index as a predictor of inci-
dent chronic kidney diseasein a 10-year prospective cohort
study. PLoS One, 12 (7): e0180951, 2017.

5 SUNGK.C,YOOTK. LEEM.Y.,BYRNE C.D., ZHENG
M.H. and TARGHER G.: Comparative Associations of
Nonalcoholic Fatty Liver Disease and Metabolic Dysfunc-
tion—Associated Fatty Liver Disease With Coronary Artery
Calcification: A Cross-Sectional and Longitudinal Cohort
Study. Arteriosclerosis, Thrombosis, and Vascular Biology,
43 (3): 482-491, 2023.

6- SEOI.H.,LEEH.S. and LEE Y .J.: Fatty liver index as a pre-
dictor for incident type 2 diabetes in community-dwelling
adults: longitudinal findings over 12 years. Cardiovascular
Diabetology, 21 (1): 209, 2022.

7- KALANTAR-ZADEH K., LI P.K., TANTISATTAMO
E., KUMARASWAMI L., LIAKOPOULOSV., LUI S,,
ULASI I., ANDREOLI S.,, BALDUCCI A., DUPUIS S,
HARRIST., HRADSKY A., KNIGHT R,, KUMAR S,
NG M., POIDEVIN A., SAADI G., TONG A., LI P.K.T.
and ULASI |.: Living Well With Kidney Disease by Patient
and Care-Partner Empowerment: Kidney Health for Eve-
ryone Everywhere. American Journal of Hypertension, 34
(2): 220225, 2021.

8- WONG W.K., CHAN W.K., GANAPATHY SS.and LIM
SK.: Metabolic dysfunction-associated fatty liver disease
(MAFLD) and advanced liver fibrosis among hemodialysis



366

10-

11-

12-

patients in a multiethnic urban population in Malaysia. In
Seminarsin Diaysis, March Val. 36, No. 2, pp. 107-1186,
2023.

MIKOLASEVICI.,RACKI S, BUBICI., JELIC ., STI-
MAC D. and ORLIC L.: Chronic kidney disease and
nonal coholic Fatty liver disease proven by transient elas-
tography. Kidney and Blood Pressure Research, 37 (4-5):
305-310, 2013.

SAMY A.M., KANDEIL M.A., SABRY D., ABDEL-
GHANY A.A. and MAHMOUD M.O.: From NAFLD to
NASH: Understanding the spectrum of non-alcoholic liver
diseases and their consequences. Heliyon, 2024.

SYED T., CHADHA N., KUMAR D., GUPTA G. and
STERLING R.K.: Non-invasive assessment of liver fi-
brosis and steatosis in end-stage renal disease patients
undergoing renal transplant evaluation. Gastroenterol ogy
Research, 14 (4): 244, 2021.

SAPMAZ F., UZMAN M., BASYIGIT S., OZKAN S,
YAVUZ B., YENIOVA A. and NAZLIGUL Y.: Steatosis
grade is the most important risk factor for development
of endothelial dysfunction in NAFLD. Medicine, 95 (14):
€3280, 2016.

STOICA R.A., TRIBUSL.C,, MARIN R.I.,, DAVID T.,
PREDA C.M., BICA I.C. and SERAFINCEANU C.: Non-
acoholic fatty liver disease in diabetes mellitus patients on
chronic hemodialysis— A case series addressing cardiovas-
cular and mortality risks. Front. Clin. Diabetes Healthc, 4:
1113666, 2023.

14- YEN Y .H., CHEN JB., CHENG B.C., CHEN J.F., CHANG

15

17-

K.C., TSENG P.L. and HU T.H.: Using controlled attenua-
tion parameter combined with ultrasound to survey non-al-
cohalic fatty liver disease in hemodialysis patients: A pro-
spective cohort study. PLoS One, 12 (4): 0176027, 2017.

BEHAIRY M.A., ZAKI M., SHARAWY A., EL S, WA-
HID T. and SAMIR R.: Relationship between parathyroid
hormone level and hepatic steatosis degree by fibroscan
among prevaent hemodialysis patients. Journal of the
Egyptian Society of Parasitology, 53 (2): 199-210, 2023.

SETTE L.H.B.C. and DE ALMEIDA LOPESE.P.: Liver
enzymes serum levelsin patients with chronic kidney dis-
ease on hemodialysis: A comprehensive review. Clinics, 69
(4): 271-278, 2014.

ABDEL-ATTY-GADALLAH A., BAHNASY AA., MI-
LAD S. and TOULAN S.O.: Liver Enzymesin End Stage
Renal Disease Patients Diabetic and Non-Diabetic. Does
it Differ than General Population? Research Square (Re-
search Square), 2024.

18- ADEJUMO O.A., OKAKA E.I. and OJOGWU L.I.: Lipid

profilein pre-dialysis chronic kidney disease patientsin
southern Nigeria. GhanaMed. J., 50 (1): 44-9, 2016.

19- DELAUTRE A., CHANTREL F., DIMITROV Y., KLEIN

A., IMHOFF O., MULLER C. and KRUMMEL T.: Meta-
bolic syndrome in haemodialysis patients: Prevalence,
determinants and association to cardiovascular outcomes.
BMC nephrology, 21: 1-12, 2020.

20- JULIAN M.T., PERA G., SOLDEVILA B., CABALLERIA

L., JULVE J, PUIG-JOVE C., MORILLASR., TORAN P,,

Non-Alcoholic Fatty Liver Disease in Diabetes Méllitus Patients on Regular Hemodialysis

EXPOSITO C., PUIG-DOMINGO M., CASTELBLAN-
COE., FRANCH-NADAL J,, CUSI K., MAURICIO D.
and ALONSO N.: Atherogenic dyslipidemia, but not hy-
perglycemia, is an independent factor associated with liver
fibrosisin subjects with type 2 diabetes and NAFLD: A
population-based study. European Journal of Endocrinol-
ogy, 184 (4): 587-596, 2021.

21- WANG CH., JANGM.H., MA JM,, YUAN M.C,, LIAO

22-

L., DUAN H.Z. and DUAN L.: Identification of independ-
ent risk factors for hypoalbuminemiain patients with CKD
stages 3 and 4: The construction of a nomogram. Frontiers
in Nutrition, 11: 1453240, 2024.

POWELL E.E., WONG V.W.S. and RINELLA M.: Non-
alcohalic fatty liver disease. The Lancet, 397 (10290):
2212-2224, 2021.

LEEJ. J, WEI Y.J,LINM.Y.,NIU SW., HSU P.Y .,
HUANG J.C. and YU M.L.: The applicability of non-
invasive methods for assessing liver fibrosisin hemodi-
alysis patients with chronic hepatitis C. Plos One, 15 (11):
€0242601, 2020.

24- ARRAYHANI M., SQALLI T., TAZI N., EL YOUBI R,,

CHAOQUCH S., AQODAD N. and IBRAHIMI SA.: Non
invasive assessment of liver fibrosisin chronic hemodi-
alysis patients with viral hepatitis C. Pan African Medical
Journal, 22 (1), 2015.

25- BARRETO.Y., FLOREZ D.R. and DAZA J.C.: Risk Fac-

26-

27-

28-

torsfor Liver Fibrosisin Diabetic Patients with End-stage
Renal Disease. Colombian Journal of Gastroenterology, 38
(3): 278-289, 2023.

IBRAHIM W.H., ABOKRESHA M.M., NIGM D.A., AB-
DELAL SM., KELANI A. and ALY M.G.: Relation of
liver siderosisto liver fibrosis in hemodialysis patients
with severe hyperferritinemia secondary to high doses of
intravenous iron supplementation. Journal of Renal Nutri-
tion, 33 (2): 337-345, 2023.

MIKOLASEVICI., ORLICL.,ZAPUTOVICL., RACKI
S., CUBRANIC Z., ANIC K. and STIMAC D.: Usefulness
of liver test and controlled attenuation parameter in detec-
tion of nonalcoholic fatty liver disease in patients with
chronic renal failure and coronary heart disease. Wiener
klinische Wochenschrift, 127: 451-458, 2015.

PESTANA N.F., EQUI C.M., GOMES C.P., CARDOSO
A.C., ZUMACK J.P, VILLELA NOGUEIRA C.A. and
PEREZ R.M.: Aminotransferase-to-platelet ratio index and
Fibrosis-4 index score predict hepatic fibrosis evaluated by
transient hepatic elastography in hepatitis C virus-infected
hemodialysis patients. European Journal of Gastroenterol-
ogy & Hepatology, 33 (1S): e260-e265, 2021.

29- WADHVA RK., HAQUE M.M., LUCK N.H., TASNEEM

30-

A.A., ABBASZ. and MUBARAK M.: Diagnostic accu-
racy of aspartate aminotransferase to platelet ratio index
and fibrosis 4 scores in predicting advanced liver fibrosis
in patients with end-stage renal disease and chronic viral
hepatitis: Experience from Pakistan. Journal of Transla-
tional Internal Medicine, 6 (1): 3842, 2018.

FERRAIOLI G. and MONTEIRO L.B.S.: Ultrasound-
based techniques for the diagnosis of liver steatosis. World
Journal of Gastroenterology, 25 (40): 6053-6062, 2019.



Ahmed Mandour, et al. 367

SoSaitll i ye S HgSIl il iBl WiSH 2 30
LA LS s (gauiadeg (i

Loua e Lago wilse Logl laa pliaslas oLilla Laa g Sl LI Joliel Lunlsg CCKD MAFLD ¥ 1,1 4 aid\

MAFLD Gsoas 51 (5Sas LS cdaaglonyad Lad o ol ylisag Sudingg 85 dha ol Jalge (6 G851y Logh  Lygaull Lo ¥l g ol

Sy iaall 3 S G e i K Bl Lot o gl cya et 5,Lal) Laa ) alsyS Ll Lasie seltd e 553tey .CKD
AU L AT ] ylmg o1 i I 0 5] ol o 1 gl

ol Jiaitl La3dia (o yeslas (it RHD e ESRD é o SH Giali j el 3o yu e i aSH il ol e oo g
o 301 138 (3 LI LOAN 5l oy gl I (53 ya im olity I il 1] il 138 s o 2aull Sl
Y

Jaesd] gaadids ¢illy LA dalyo (6 K G2 e Lilims Lidy 00 (e Tngona ol g 1ol (s N
;_.\_L.lli_.ds..:u_a:‘hﬂlujljs Jla_uui_ilm._t‘;.E”M SJAJL;-ALMIJJ” (5\);3_“‘9 (LMIJJJIU.&CJ:LMT/OIJA“\AL]&BLJUNI
ceadl Calaal 3datl il Ul Lileonds SUat ¢y acdTly ¢ gl Baw 5 Lualyall it Linslsially aslall yime Laalas

(AST) U losssf 415 . iall 2SI dsslime agil Liapn £V /A6 galiall Tullall o+ £0SN

Lo oIl Lo oF 11 g £A (I oo i cnLilled e Laaaud Ludiiie bl cggio 0.11271.19 (ALT) 86.10+43.22
a1 Slasiene bcesia Ll apsall s Il d oSty c¥Lall ans b I o] b it g LSyl ]
] ale JS s Luannls Ludidioy Ludidte oligime usas Laa e, 81 (11 4, ) oo 3L pe (58.02) Siliswss/an VALY 52
ol plans

(56.0425.1) 58 FIB-4 Ly basusia - i Al (e egand I i o aiill asihns ol yoe s 5l 5t FIB-4 Loy
Litaye Y8 (70A) 51 Sl jasally -kl o il 2 o Lt oyt (o s Loa VY, ¥ 1 68, - (a 3LI g
i o Ciiiaal o3 T3 (e o a¥ Ty Al 55l 4% b gy Liduyo VU (/Y) Lot 8y bl gudilte o gl e (ygiioms
los s Las 891 (11 08.3- ;e pealy 5L po :20.1537.0 52 NAFLD &y b auste .55kl e o o le waly
I b B e L like

SN AleY ) o By € il g pue (Al ey Las FO-F2 258 (0 gm0l 50 7YY 01 5SHIG ! e
ol il L st T gyt (19 w8 eI Lo e o aLaY) amid 83l o sl 1 1 it Lo simn il BLIS Gracd
F3F4 i e Uian cya€ L il e 7YY g i il .0

Lo o ol iy Gl g all (adiyo it (oS 5t (inall w1 e LA Jno S A3
sia i3ugsna 8uSEFIB-4 4o 0 ciyghtl udy . Ldiguall Ggd alogll aludiials AeaSH a2 sadll 3 SH 2 50 pasd i3 e
Il 5l e LS L hten 5,05 55 (NFS) LpnsIl 5l o taall &I (i oy o i (o ¢ gedish] (e Bl 254l
o o Lo oIl ot iaall o I i s Jan’ o 5h B 5 D 011 (g (a ol ey il 5 I
sl lly ysaaill sf (TE) solall il yppesll Jia ot dasmsi atl] Jilasll (155 im Tyl gl
sl el aliall ;8 pand &3l el Ltie Lualps () Lalall o a5 138y Jsinsll TLG ;i of Talia ;2 Lal ((MRI)
sl B 1] opsuat! Bgaall



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11

