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Abstract

The aim of this narrative review is to shed light on the correlation between metabolic-associated fatty liver disease (MAFLD)
and chronic kidney disease progression (CKD). There is robust evidence from the current and recent literature that MAFLD
is strongly associated with CKD incidence and progression regardless of the other confounding factors such as DM,
hypertension, dyslipidemia, age, and gender. we believe that MAFLD and CKD are two important health issues, both have
a global and economic burden that will continue to rise over the coming years. Primary and secondary care physicians,
particularly nephrologists should be fully aware of the impact of MAFLD on CKD patients so they can participate actively
in the management plan of these patients to reduce the comorbidities and economic costs associated with it.

Methodology:

The review identified and included the most recent few studies that described the problem of interest. Recommendations are
given based on our perception, interpretation, and synthesis of data from the reviewed literature.

Results:

The existence of a strong correlation between MAFLD and CKD was persistent across all the reviewed studies and articles.
This correlation was independent of other traditional risk factors such as hypertension, diabetes mellitus, hyperlipidemia,
gender, and age.

Conclusion:

The global prevalence of MAFLD among the general population is high reaching 30% and almost 50% of CKD patients
have MAFLD. There is a strong and independent association between MAFLD and CKD incidence and progression, thus
patients diagnosed with CKD should be screened for MAFLD and managed accordingly to prevent and delay CKD
progression.
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Introduction one of the following metabolic criteria: (a) obesity, (b) T2DM, and (c)
metabolic disorders, i.e., at least two additional factors amongst increased
waist circumference, hypertension, hypertriglyceridemia, low serum

HDL-cholesterol levels, impaired fasting glucose, insulin resistance or

Nonalcoholic fatty liver disease (NAFLD) is characterized by the
presence of hepatic steatosis when no other causes for secondary hepatic

fat accumulation are present. NAFLD can progress to cirrhosis. It is
important to know that NAFLD is subclassified into nonalcoholic fatty
liver (NAFL) and nonalcoholic steatohepatitis (NASH). In NAFL, hepatic
steatosis is present without evidence of significant inflammation, whereas
in NASH, hepatic steatosis is associated with hepatic inflammation.

The worldwide prevalence of NAFLD is 35%, In a prospective study of
400 US military personnel and their families (mean age 55 years), the
prevalence of NAFLD diagnosed by ultrasound was 46%. The diagnosis
of MAFLD is based on the presence of hepatic steatosis (detected by
serum biomarker scores, imaging techniques or liver biopsy) and at least

subclinical inflammation. It is essential to mention that several
observational studies have recently revealed and reported that the
definition of MAFLD, compared with NAFLD may significantly improve
the stratification of patients at higher risk of developing hepatic and extra-
hepatic complications, such as CKD progression, the topic of this
narrative review. Chronic kidney disease (CKD) is associated with an
increased risk of morbidity and mortality, as well as with a high economic
cost [18]. The prevalence of CKD worldwide is approximately 10% and
it is expected that CKD might become the fifth cause of death globally in
2040. Several retrospective and prospective observational studies and
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systematic reviews during the last fifteen years proved the existence of a
strong correlation between NAFLD and CKD progression, however the
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continue to be a global and economic burden in the future if no serious
preventive measures are put in place.

new term of MAFLD is more helpful and meaningful in stratification of

CKD patients at substantial risk of progression. Several epidemiological
studies and meta-analyses have demonstrated that NAFLD (detected by
blood biomarkers/scores, imaging techniques, International Classification
of Diseases codes or liver biopsy) is associated with an increased risk of
incident CKD, independent of established CKD risk factors, diabetes,
hypertension, proteinuria, and other potential confounders (20-25). The
correlation between the two diseases is complex and important at the same
time because both diseases are current global health issues and will

NAFLD and Risk of CKD progression:

The meta-analysis of 13 observational longitudinal studies involving
nearly 1 200 000 middle-aged individuals (28.1% with NAFLD; n=3 43
248) from different countries revealed that the long-term risk of
developing CKD stage >3 is increased ~1.45-fold in individuals with
NAFLD (Mantovani, et al. 2020). This risk increases with the severity of
liver fibrosis. The table [1] demonstrates the findings of a systematic

analysis of 9 studies by (Mantovani, et al. 2017)

Table 1 — Principal observational cohort studies examining the association between NAFLD and the risk of incident stage =3 CKD.

Authors, Study characteristics Diagnosis of NAFLD Diagnosis of CKD &  Cowvariate Main findings
year (Ref.) number of incident adjustments
cases
Ryu S et al, Community-based cohort  Liver enzymes eGFR <60 mlfmin/ Age, BMI, alcohol intake,  Elevated serum GGT
2007 [19] study: 10,337 nondiabetic (Le., serum GGT levels) 1.732 m® and/or overt smoking, baseline eGFR, lewels {i.e, top
and non-hypertensive proteinuria (uninany triglycerides, HDL- quartile) were
South Korean male dipstick =1); 366 patients cholesterol, C-reactive independenthy
workers with normal developed incident CKD  protein, HOMA-insulin associated with
lidney function and no during follow-up resistance, and incident increased risk of
owert proteinuria at cases of hypertension and  incident CED (aHR
baseline. Follow-up: diabetes 187, 95% CI 1.31-2.67)
3 years
Chang ¥ Commumnity-based cohort  Ultrasonography; the eGFR <60 mlfmin/ Age, BMI, alcohol intake, MNAFLD was
etal, 2008  study: 8329 nondiabetic prevalence of MAFLD 1.732 m® and/or overt hypertension, smnoking, mdependenthy
[20] and non-hypertensive was 30.2% proteinuria (urinary fasting glucose, baseline associated with
South Korean men with dipstick =1); 324 patients eGFR, triglycerides, HDL- increased risk of
normal kidney function developed incident CKD  cholesterol, LDL- incident CED (aHR
and no overt proteinuria during follow-up cholesterol, HOMA- 160; 95% CI 1.3-2.0)
at baseline. Follow-up: insulin resistance, C-
3.2 years reactive protein, incident
cases of hypertension and
diabetes
Targher G Prospective cohort study  Ultrasonography; eGFR <60 mlfrmin/ Age, sex, BMI, waist MAFLD was
etal , 2008 (WValpolicella Heart prevalence of NAFLD 1.73 m” and/far owvert crcumference, blood mdependenthy
[z1] Disbetes Study): 1760 was 73.2% proteinuria; 547 patients  pressure, soking, associated with
Italian type 2 diabetic developed incident CKDY  diabetes duration, increased risk of
outpatients with during follow-up (£28 hemoglobin Alc, incident CKD (aHR
preserved khdney developed decreased trighycerides, HDL- 1.49; 95% CI 1.1-2.3)
function and no owert =GFR alome, 112 chaolesterol, LD
cardiovascular disease irrespective of eGFR, and  use of antihypertensive,
and known chronic iver 7 developed kdney lLipid-lowering,
diseases at baseline. failure; no patients antiplatelet and
Follow-up: 6.5 years developed nephrotic hypoglycemic agents
syndrome)
Arase W Retrospective cohort Ultrasonography and eGFR <60 mlfmin/ Age, sex, hypertension, Among patients with
etal 2011 study: 5561 Japaness liver enzymes (i.e., serum 1.73 m® and/or overt diabetes, total chaolesterol, MNAFLD, elevated
[22] middle-aged individuals GGT levels). Prevalence proteinuria (urinary triglycerides, HDL- serum GGT levels
with MAFLD and normal  of NAFLD was 100% dipstick =1+); 263 chaolesterol, serum liver were independently
kidney function without patents developed enzymes, hemoglobin, associated with an
owvert probeinuria at incident CEKD durimng white blood cells, increased risk of
baseline. Follow-upc follow-up platelets, baseline eGFR incident CED (aHR
5.5 years 135; 95% CI 1.02-1.8)
Targher G  Prospective cohort study:  Ultrasonography; eGFR <60 ml/rin/ Age, sex, diabetes MNAFLD was
et al, 2014 261 Halian type 1 diabetic  prevalence of NAFLD 1.73 m® andfor owert duration, hemoglobin mdependenthy
23] adult outpatients with was 50.2% proteinuria; 61 patents Alc, hypertension, associated with an
normal kidney function, developed incident CKDD  baseline eGFR, presence  increased risk of
free of cardicvascular during follow-up (28 of microalbuminuria incident CKD (aHR
disease and knowmn developed decreased 1.85; 95% CI 1.03-3.3).
chronic liver diseases at eGFR with abnormal Measurement of
baseline. Follow-upc albuminuria, 21 MNAFLD provided
5.2 years developed reduced eGFR incremental risk
alone, and 12 developed reclassification
macroalbuminuria alone; beyond that of
no patients developed conventonal CED risk
laidney failure; no factors
nephrotic syndroome)
Huh JH Prospective cohort study:  Fatty liver index (FLI); eGFR <60 mlfmin/ Age, sex, smoking, FLI =60 was
etal, 2017 4761 South Korean adults prevalence of NAFLD 173 m* 724 individuals diabetes status, physical independenthy
[249] with normal kidney (defined as FLI =60) developed incidemnt exercise, alcohol intake, associated with

function and no owert
proteinuria and free of
cardiovascular disease
and known chronic iver

was 12.6%%

CKD during follow-up

protein intake, systolic
blood pressure, total

cholesterol, C-reactive
protein, baseline eGFR

increased risk of
incident CKD (aHR 145,
provided incremental

(comtinued on mext page)
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Table 1 (continued)
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Authors, Study characteristics Diagnosis of NAFLD Diagnosis of CKD & Covariate Main findings
year (Ref) number of incident  adjustments
Cases
diseases at baseline. nisk reclassification
Mean follow-up: 10 years beyond that of
comventional CED nsk
factors
Shen ZW  Prospective cohort Liver enzymes (Le., serum ei5FR <60 ml/miny Age, sex, BMI, aloohol Elevated serum GGT
etal, 2017 study: 21,818 Chinese GGT lewels) 173 m* and/or overt intake, serum creatinine, levels (Le, top
[25] adults with normal proteinuria (urinary albumin, alanine quartile) were
kidney function and no dipstick =1+}; 1456 aminotransferase, independently
Overt proteinuria at individuals developed  hemoglobin, white blood — associated with an
baseline, who received incident CED during count, triglycerides, total  increased risk of
routine health follow-up cholesterol, hypertension, incident CED (aHR
examination. Follow-up: smoking, history of 133, 95% CI 1.07-1.64)
5 years cardiovascular disease,
history of dizbetes
Kunutsor Prospective cohort study  Liver enzymes (serum e3FR <60 ml/min/ Age, BMI, systolicblond  Elevated serum GGT
SKE and {Kuopio Ischemic Heart ~ GGT levels) 173 m® 221 individuals pressure, history of levels (ie., top quartile)
Lauklmnen Disease Study) 2338 developed incident hypertension, smoking,  were not
J&, 2007 [26] Finnish middle-aged men CKD during follow-up  history of coronary heart  independently
with normal kidney disease, history of associated with
function at baseline. diabetes, total cholesterol, increased risk of
Median follow-up: HDL-cholesterol, alocohal  incdent CKD (aHR
5.6 years intake, baseline eGFR 0.7, 95% CI 0.64-1 47)
Sinn DH Retrospective cohort Ultrasonography; eGFR <60 ml/min/ Age, sex, BMI, smoking,  MAFLD was
etal, 2007  study: 41,430 South advanced NAFLD fibrosis 173 m® 691 participants  alcohol intake, systolic  independently
[27] Eprean adults with assessed by the NFS developed incident CKD'  blood pressure, associated with
normal kidney function  (=-1.455), FIB4 score (>1.45) durng follow-up hemoglobin Ale, LDL- increased risk of
and no overt proteinuna  or APRI index (=0.5); cholesterol, use of mncident CKD (aHR
at beseline, free from prevalence of NAFLD hypoglycernic and hpid-  1.21, 95% CI 1.03-1.44).
known chronic bver was 34.3% lowenng medications, The assodation
diseases. Follow-up: bageline eGFR, time- between NAFLD and
43 years varying development of  CKD was consistent in
disbetes and all subgroups
hypertension over the analyzed. In addition,
follow-up advanced MAFLD

fibrosis (as detected
b}f a MFS =-1455)
was assoaated with
even & higher nsk of
incident CKD (aHR
159, 95% C1 1.31-193).
When MAFLD
participants were
classified according to
APRI index and FIB4
score, those with
higher APRI index or
FIB4 score also had an
increasing risk of
incident CKD

Abbreviations: aHR, adjusted hazard ratio; AST, aspartate aminotransferase; APRL AST to platelet ratio indeox; BMI, body mass index; CI, confidence
interval; CKD, chromic kndney disease; eGFR, estimated glomerular filtration rate; FIB4, fibrosis-4 soore; GGT, gamma-glutamyltransferase; HOMA,
homeostasis model assessment; NFS, NAFLD fibrosis score.
Mote: eGFR was estimated by using either the four-variable Modification of Diet in Renal Disease (MDRD) study equation or the Chronic Kidney
Disease Epideminlogy Collaboration (CKD-EF]) study equation (that was used by the last five studies reported in this table).
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One can conclude from this systematic analysis that Patients with NAFLD
are higher risk of incident CKD than those without NAFLD (random-
effects hazard ratio [HR] 1.37, 95% CI 1.20-1.53; | 2 = 33.5%). These
findings are consistent with the other studies that looked at the correlation
between NAFLD and CKD in the current literature.
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Correlation between MALD and CKD:

The table (2) below demonstrates the association between metabolic
associated nonalcoholic liver disease (MALD) and chronic kidney disease
(CKD), (Mantovani, et al.2022).

Prevalence of

Reference o, Study Ncfinition of | NAFLDand  Definition of CKD Main Results
MAFLD
e Patients with MAFLD had a
Cross-sectional and significantly higher risk of
prospective developing CKD (adjusted HR
(mean follow-up 1.64, 95% C1 1.44-1.88) than
5.1 years) study: eGFR < patients with NAFLD.
. 2682945 us Fatty liver . NAFLD: 272, 60 mL/min/ 17"3 ll'n1 . Thils relal'i(:nﬁhip \jas
[37] participants index e«  MAFLD:-33% and/orp ia after adjustments for
attending the (i.e., >trace on confounding factors {adjusted
National Health dipstick test) HR 1.18, 95% CI 1.01-1.39).
Insurance Service . The risk of incdent CKD was
health (2009-2015) in even higher in those with
the USA overlapping fatty liver disease
. MAFLD individuals had lower
eGFR values (7496 £ 1821 vs.
76.46 + 18.24 mL/min/1.73 m?,
p = 0.001) and a greater
prevalence of CKD (29.6% vs.
Cross-sectional study: 26.6%, p < 0.05) when compared
125710 eGFR < to NAFLD individuals
individuals 90mL/min/1.73m? MAFLD was independently
included in the . and or urinary associated with an increased
[38] Third National Ultrasonography . albumin-to- risk of CKD (OR 1.12, 95% CI
Health and Nutrition creatinine ratio 1.01-1.24), especially in the
Examination Survey (ACR) presence of advanced fibrosis as
(1988-1994) in the =3 mg,/mmol assessed by non-invasive

UsA

markers (OR 1.34,
95% CI 1.06-1.69).

. NAFLD was not independently
associated with an increased
risk of CKD (OR 1.06, 95%
CI0.96-1.17).
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Reference Study Definition of }L’f\ﬁ’n"ﬁ'f Definition of CKD Main Results
Characteristics NAFLD/MAFLD
MAFLD
+  Compared to those without
steatosis, patients with MAFLD
- had a hagher risk of CKD
pni';:;f:‘(:fﬂ-m fgfl{u;ﬁi noil)a I.t?, 95%
: 6i-2.01), whereas patients
follow-up 46 years) ¢ NAFLD:23% eGFR < with NAFLD did not(adusted
[39] 5h.|f:]‘v: 27'3?1 ) Ultrasonography +  MAFLD: 60 mL/min/1.73 m? OR 1.02,95% CI10.79-1.33)
]a]?ane!; Pa:':cq:;:lth 20.8% and/or proteinuria * MAFLD was independently
i medical health associated with an increased
checkup program in risk of incident CKD (adjusted
Kyoto (2004-2014) HR 1.30, 95% CI 1.14-1.36),
while NAFLD was not {adjusted
HR 1.11,95% C10.85-1.41)
Cross-sectional and o There was a higher prevalence
prospective (median of CKD in MAFLD subjects than
follow-up 4.6 years) in non-MALFD subjects (22.2%
study: 4869 US vs. 19.1%, respectively,
subjects from the CAP ) eGFR < p = 0.048). P
[40] National Health and , o MAFLD:ST%  g0ml/min/173m? & After 1:] propensity score
Nutrit 5240 dB /min - propensiy
utrition and /or proteinuria matching by gender, age, and
Examination Surveys race, MAFLD was not
{2]§1H?‘.5|2Nn::§5} independently associated with
-. CED
in the USA
+  NAFLD
Cross-sectional study: 1999-2002- 26%
19,617 US subjects 2003-2006: 29%
from the National 2007-2010: 32% eGFR < »  Therisk of having CKD in the
Health and Nutrition WI006:3%  60mL/min/173m  \AFLD group was only
[41] Examination Surveys  Fatty liver index =30 and/or albumin-to- modetabely hlgher-lhan- in the
in theﬁus.?gg;eg g&;r +  MAFLD i‘;ré;?rd{;; rat"; NAFLD group
eriods: 1999-2002; ) =M mg/g
203-2006; 2007-2010 1599-2002: 28% o
2011-2016 2003-2006: 31%
2007-2010: 34%
2011-2016: 36%
Cohort study o ) )
(tnedian fellow-up . ¢CFR < s Similar risks of incident CKD in
16 _\'earﬁ): 6873 . NAFLD: 4% gp mL/min/1.73 md the MAFLD group (relative risk
[42] Chinese subjects Ultrasonography . M_AFLD: and/or albumin-to- 1.71,95% C11.44-2.04) 31_“'
46.7% creatinine ratio NAFLD group (relative risk 1.70,

from The Shanghai
Nicheng Cohort
Study

(ACR) >30mg/

95% C11.43-2.00)

We believe that the notion of metabolic associated nonalcoholic fatty liver
disease (MAFLA) is clearer and more comprehensive for nephrologist,
general internists, family medicine physicians, endocrinologists, and
primary care physicians, when they stratify patients at high risk of
developing CKD or CKD progression, albeit there is no great statistical
difference between MAFLD and NAFLD in terms of CKD risk. However,

Abbreviations: ACR, albumin-to-creatinine ratio; CAF, controlled attenuation parameter; CI, confidence interval;
CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; HR, hazard ratio; MAFLD, metabolic
associated fatty liver disease; NAFLD, non-alcoholic fatty liver disease; OR, odds ratio.
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several studies in the previous systematic review had shown that the risk
of CKD and CKD progression is higher in the MALD group compared to
NAFLD group. Thus, a holistic approach to manage this category of
patients is extremely important at the level of primary and secondary care.
The figure below can help and guide the concerned physicians to detect
MALD as early as possible.
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Hepatic steatosis in adults
(detected either by liver biopsy, imaging techniques or blood biomarkers/scores)

g

U

)

Overweight or obesity
(defined as BMI 225 kg/m? in Caucasians
or BMI 223 kg/m? in Asians)

Lean/normal weight
(defined as BMI <25 kg/m? in Caucasians
or BMI <23 kg/m?in Asians)

Diabetes mellitus

(according to widely accepted
international criteria)

/

- Blood pressure 2130/85 mmHg or drug treatment

levels 140 to 199 mg/dlL)

- Plasma hs-C reactive protein level >2 mg/L

If presence of at least two metabolic risk abnormalities:

- Waist circumference 2102/88 cm in Caucasian men and women (or 290/80 cm in Asian men and women)
- Plasma triglycerides 2150 mg/dL or drug treatment

- Plasma HDL-cholesterol <40 mg/dL for men and <50 mg/for women or drug treatment

- Prediabetes (fasting glucose levels 100 to 125 mg/dL or HbAlc 5.7% to 6.4% or 2-hour post-load glucose

- Homeostasis model assessment-insulin resistance score 22.5

\

J

h 4

~~

MAFLD

(metabolic dysfunction-associated fatty liver disease)

Pathogenesis:

The pathogenesis of MAFLD and CKD is very complex, and it is still
difficult to say that MAFLD can cause CKD, though there is robust
evidence about the existence of a strong correlation between the two

{ Visceral obesity )
<

-i Arterial hypertension )

(" Atherogenic dyslipidaemia )

Type 2 diabetes mellitus
NAFLD L (or prediabetes)

{ Metabolic syndrome J
-
Ve

{? ( insulin )
3 e

Low-grade inflammatory state
(e.g. increased C-reactive protein,
IL-8, TNF-a levels and

other acute-phase proteins) )

~

( Prothrombotic state

(e.g. increased levels of factor ViI,
fibrinogen, tissue factor, plasminogen
i h 1, and
levels of tissue-plasminogen activator
and other fibrinolytic factors)

Increased uric acid levels J

[ Others (e.g. low 25-hydroxy-vitamin |
L D, decreased adiponectin levels)

Genetic role:

The PNPLA3 rs738409 polymorphism which is associated with a
predisposition to NASH has recently been shown to associate with worse
kidney function, (Guangrong Dai, et al. 2019). One can extrapolate from
this genetic evidence, that any patient with MAFLD is at high risk of CKD
and CKD progression.

Nephrologists and MAFLD, what can be done?

conditions regardless of the existence of other confounding factors such
as diabetes mellitus, hypertension, and proteinuria. The illustration below
demonstrates how the traditional risk factors are entangled between the
two diseases.

Stages  Qualitative description GFR
of CKD (ml/min/1.73 m?)
1 Kidney damage with 290
normal or elevated
= eGFR
) 2 Kidney damage with 60-89
b mild eGFR decrease
7 \ 3A Mild to moderate 45-59
f -\? eGFR decrease
\\ / | 3B Moderate to severe 30-44
: U eGFR decrease
4 Severe eGFR decrease 15-29
5 Kidney failure <15 or chronic

dialysis

Nephrologists are amongst the first line physicians who can detect
MAFLD because of high rate of patient's referral and consultations as well
as high rate of requesting abdominal ultrasound. However, the lack of
current strong evidenced guidelines and management policy make the
concise management of such patients weak. To entice the attention of
nephrologists and renal medicine clinicians to this health problem, one
must speak of CKD progression risk based on the CKD stages and
albuminuria (KDIGO guidelines) as illustrated in the table below. The
risk of CKD progression and cardiovascular disease increase as the
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patients GFR decreases but it is not just the GFR that determines the risk
of CKD progression but also the level of albuminuria, i.e., a patient with
CKD stage 1 and proteinuria A3 will have the same risk of CKD
progression as a patient with CKD stage 3b without microalbuminuria.
One can imagine if MAFLD status is added to the table of CKD stages
and albumin to creatinine ratio how the colors of CKD progression risk
would change. This suggestion can help nephrologists to stratify patients
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at risk of CKD progression better than before and to manage patients with
MAFLD and CKD properly rather than just advising them to reduce
weight because weight loss at this stage is a treatment goal and should be
achieved by all available means and monitored. Patients with advanced
MAFLD with liver fibrosis should be referred to hepatologist as early as
possible.

Classification of chronic kidney disease using GFR and ACR categories

s

GFR and ACR categories and risk of

adverse outcomes

ACR categories (mg/mmaol), description and

range

<3 3I—30
Mormal to
il by
increased

=30
severelhy
increased

Moderatehy
increased

=90 =1
Mormal and high

e0—89 G2
PAild reduction
related to normal
range for a young
adult

45—-59
PAild—moderate
reduction

G3al

Al Az A3

30—a4a

Moderate—sewvers
reduction

G3b

1529 G

Sewvere reduction

<15 G5
Kidnewy failure

GFR categories (ml/min/1.73m’), description and range

=
)
“i=
an
=
"o
o=
[=F]
=
G
=

1114 and 1.1.15)

glomerular filtration rate

T Consider using eGFRoystatins for people with CKD G3af1 (see recommendations

Abbreviations: ACR | albumin-creatinine ratio; CKD, chronic kidney disease; GFR,

Adapted with permission from Kidney Disease: Improving Global COutcomes (KDIGO) CKD
Work Groug (2013) KDISD 2012 clinical practice guideline forthe evaluation and
management of chronic kidney disease. Kidney International (Suppl. 3):

>

Increasing risk

1—150
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Diagnosis of MAFLD:

The diagnosis of MAFLD can be performed based on the presence of:

. Hepatic steatosis (detected by serum biomarker scores,
imaging techniques or liver biopsy) and at least one of the
following metabolic criteria:

*  (a) overweight/obesity,

«  (b) T2DM,

*  (c) metabolic dysregulation.

Non-Medical Management:

e  Dietician consultation.
e  Regular exercise
e  Participation in weight reduction programs.

Medical Management:
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Unfortunately, there is no specific cure for MAFLD but luckily these days
there are many drugs and treatment options that can help reduce weight
and proteinuria at the same time and reduce the risk of renal function
decline as well as reducing the risk of cardiovascular disease. Medications
such as metformin, SGLT2 inhibitors, G LIKE 1 receptor agonists etc.
Some authors suggest Vitamin E (800 international units per day) (level
of evidence is Grade 2C).

Surgical Management:

Bariatric surgery, patients with NASH or advanced fibrosis (but without
decompensated cirrhosis) for bariatric surgery if they do not meet their
weight loss goals after six months of lifestyle interventions.

The main goal of either medical or surgical management is to reduce
weight because early weight reduction can reverse the disease and
decrease the risk of liver fibrosis as well as risk of developing CKD or
CKD progression. The figure below (William N, et al. 2016) shows how
weight reduction is effective.

Weight Loss 210%"

NASH Resolution EER—
(64%-90%)°

Laboratory monitoring:

e AST AND ALT three and six months after patients with
NAFLD implement lifestyle interventions for weight loss.

e AST AND ALT three and six months after patients with
NAFLD implement lifestyle interventions for weight loss.

e  For patients who achieve their weight loss goals and have
normal serum aminotransferases, obtain a noninvasive
assessment every four years.

When patients should be referred to hepatologist?

e Aminotransferases (alanine aminotransferase and aspartate
aminotransferase) that remain elevated despite loss of >5
percent of body weight (to evaluate for other etiologies of liver
disease)

e Aminotransferases (alanine aminotransferase and aspartate
aminotransferase) that remain elevated despite loss of >5
percent of body weight (to evaluate for other etiologies of liver
disease)

e  Steatohepatitis on liver biopsy

e  Steatohepatitis on liver biopsy

Recommendations:

Weight Loss 5%

Weight Loss 3%>"'%13

e  The use of the new definition MAFLD, compared to NAFLD,
offers numerous advantages in clinical, epidemiological, risk
stratification of CKD and research terms in the future.

e  Patients diagnosed with NAFLD and at considerable risk of
CKD should be managed by a multidisciplinary approach and
motivated to change lifestyle and reduce weight.

e  Future prospective studies involving different ethnicities to
further explore the association between MAFLD, and CKD
progression should be encouraged

e Based on the evidence from the current and recent literature
about the strong correlation of MAFLD and CKD regardless of
the existence of proteinuria, we suggest that MAFLD should be
added to the KDIGO table of CKD stages and albumin to
creatinine ratio to better stratify patients at risk of CKD and
CVD. This can enable concerned physicians to put effective
preventive measures in place.

Conclusion:

The entanglement between MAFLD and CKD incidence and progression
seems to be more than just a simple correlation as evidenced in the current
literature, however more randomized controlled studies should be
encouraged in the future to explore the causal relationship between them.
Meanwhile it is important to set forward early management and
preventive measures in patients with CKD and MAFLD to avoid rapid
decline of kidney function and CKD progression.
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