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Abstract
Even though nonalcoholic fatty 
liver disease (NAFLD), metabolic-
associated fatty liver disease (MAFLD), 
and chronic kidney disease (CKD) are 
not lions and tigers and bears, they 
can still be challenging to manage. 
Timely and accurate diagnosis 
with appropriate monitoring and 
treatment remains important for 
these conditions. This article examines 
the ways in which the pathogenesis of 
NAFLD/MAFLD and CKD coincide, as 
well as the benefit of addressing these 
multiple disease states by treating the 
complex and multifactorial chronic 
disease of obesity.

Introduction
The prevalence of NAFLD, with 
and without type 2 diabetes 
(T2D), is rising despite being 
underdiagnosed.1 Current estimates 
indicate that approximately 25% of 
the global population has NAFLD; 
however, the prevalence increases 
to 60-70% among people living with 
T2D.1,2 The incidence of CKD is also 
on the rise. Worldwide, 10-15% of 
the general population has been 
diagnosed with CKD. For those with 
diabetes, the prevalence increases 
to 20-40%.3,4,5 Amid increased 
prevalence, there is considerable 
debate regarding the nomenclature 
of fatty liver disease. It has been 
suggested that NAFLD be renamed 
metabolic-associated fatty liver 
disease (MAFLD) to better capture 
its root cause.2,6 Gaining a better 
understanding of each disease 

process will facilitate improved care 
delivery and patient outcomes.

NAFLD and MAFLD 
Diagnostic Criteria
Diagnostic criteria for NAFLD and 
MAFLD give insight into the 
similarities and differences in these 
disease states. NAFLD is a chronic 
disease with a spectrum ranging 
from mild to end-stage. On the mild 
end of the spectrum is nonalcoholic 
fatty liver (NAFL), which, in 30% of 
patients, progresses to nonalcoholic 
steatohepatitis (NASH). Approximately 
25% of NASH cases progress to 
cirrhosis, liver failure, or 
hepatocarcinoma.7 At the time of 
writing, NASH is the most common 
indication for a liver transplant.7

The first step in diagnosing NAFLD 
is to exclude other causes of liver 
disease; these include excessive 
alcohol consumption or medication-
induced, viral, or autoimmune 
hepatitis.2,4,7 The exclusion of alcohol 
does not apply to diagnosing 
MAFLD.

•  NAFL criteria: >5% fat deposition 
with possible enlargement but 
no liver cell injury.5,8 

•  NASH criteria: >5% fat deposition 
with damage to liver cells 
and possible fibrosis, which is 
staged 0 through 4.5,8 Stages 2 
and above carry increased risks 
for complications, including liver 
failure and liver-related mortality. 1

•  MAFLD criteria: >5% fat 
deposition and presence of 
metabolic disease (such as T2D or 
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obesity) or the presence of two 
metabolic risk abnormalities (e.g., 
elevated waist circumference, 
blood pressure, triglycerides, 
fasting glucose, or c-reactive 
protein).2,6 People diagnosed with 
MAFLD may be within a “normal” 
weight range (body mass index 
<25) 6-20% of the time.2 Typically, 
cases with these circumstances 
are linked back to genetics and/or 
dysbiosis.2

The diagnostic gold standard for 
both NAFLD and MAFLD is a liver 
biopsy; however, imaging (e.g., 
ultra-sound, vibration-controlled 
transient elastography, or magnetic 
resonance spectroscopy), laboratory 
analysis (alanine transaminase [ALT] 
and aspartate transaminase [AST]), 
and risk indices (Fibrosis-4 index) 
are more frequently utilized.1,9 
According to the American Diabetes 
Association’s Standards of Medical 
Care in Diabetes – 2022, patients with 
prediabetes or T2D with steatosis or 
elevated ALT (defined as >30 IU/L) 
should be further evaluated for 
NASH or the presence of fibrosis.1,4,7

If alcohol use in a particular patient 
is unclear or suspected, an AST/ALT 
ratio of >2 is generally indicative 
of alcohol as the underlying cause 
rather than or in addition to NAFLD.1 
Rapid weight loss of >2 pounds/
week can be a risk factor for the 
development of NAFLD or cause the 
progression of existing NAFLD.7,9 
Interestingly, while CKD and T2D 
are strongly associated with NAFLD, 



there is no apparent increase in 
the incidence of T2D as NAFLD 
progresses.3

Comparing NAFLD and 
MALFD
While a MAFLD diagnosis does not 
require the absence of excessive 
alcohol intake, it is contingent 
on the presence of a metabolic 
condition, including T2D, obesity, 
hyperlipidemia, and/or metabolic 
syndrome.2,5 Cardiovascular events 
remain the most common cause 
of death in persons with either 
condition.1,3,5,7 Similarities and 
differences between the two 
conditions are noted in Table 1. 

Recent population studies indicate 
that 80-90% of patients with hepatic 
steatosis meet the criteria for both 
NAFLD and MAFLD.6 Clinical concern 
for making one diagnosis over the 
other is centered around the fact 
that some patients will not receive 
a diagnosis at all due to imprecise 
diagnostic criteria.6 Deciding on 
a diagnosis is an important step 
towards beginning appropriate 
treatment as well as taking steps to 
mitigate the risk of complications. If 
patients are underdiagnosed, they 
may receive inadequate treatment 
because, among other reasons, 
the associated lack of insurance 
coverage impacts treatment 
options. This may lead to disease 
progression and possibly early 
mortality.

Other concerns clinicians and 
advocates have about the 
nomenclature include that the use 
of the word “alcoholic” in the disease 
name increases the stigmatization of 
the disease. At the same time, others 
feel the criteria for the exclusion of 
alcohol use is over-emphasized in 
the diagnostic process.8 Moreover, 
the use of the prefix “non” may make 

the disease sound benign to patients 
and therefore make them less likely 
to engage in treatment; this could 
also negatively impact funding 
for research, which is currently 
deemed inadequate.6,8 At present, 
NAFLD remains the most prevalent 
name and will thus be used for the 
remainder of this article. 

CKD Diagnostic Criteria
The adverse health implications for 
CKD become increasingly serious 
from stage 3 onward, particularly 
when coupled with an albumin-
creatinine ratio of A2 or above.4 
Diagnostically, stage 3 is identified 
by an estimated glomerular filtration 
rate (eGFR) of 30-59 ml/min/1.73 
square meters for more than three 
months.3,4 The indication of kidney 
damage is also used for diagnosis 
alongside abnormal albuminuria or 
overt proteinuria (denoted as A1, A2, 
or A3), urine sediment abnormality, 
abnormal histology, structural 
abnormality on imaging, or history 
of renal transplant.3,4,10 Abnormal 
albuminuria is strongly associated 
with microvascular damage in 
T2D, whereas a decreasing eGFR 
is more strongly associated with 
macrovascular damage.3

Multiple studies have found a two-
fold increased risk of CKD in patients 
already diagnosed with NAFLD.3,10,11 
The risk remained with or without 
the diagnosis of T2D. The prevalence 

of CKD in patients with NAFLD is 
20-55%, while the prevalence of 
CKD in non-NAFLD counterparts 
is 5-30%.3,11 Retrospective studies 
indicate that the correlation 
between NAFLD and CKD remains 
robust across all ethnicities.3

Pathogenesis
The pathogenesis for each of 
these diseases begins with 
inflammation.3,7,11,12 It is difficult to 
disentangle T2D from NAFLD and 
CKD due to overlapping factors 
such as visceral adiposity, insulin 
resistance, and hyperglycemia.3,13,14 
In NAFLD, inflammation within 
the liver leads to altered free fatty 
acid (FFA) metabolism driving 
mitochondrial dysfunction and 
releasing a surplus of triglycerides 
(TG), which, in turn, increases uric 
acid levels, and ectopic and visceral 
fat deposition.7,12,13 Adiposopathic 
tissue leads to a cascade of 
inflammatory cytokines (e.g., IL-
6, IL-8, TNF-alpha, IL-1beta) and 
adipokines (e.g., leptin, resistin, 
visfatin, angiotensin, plasminogen 
activator) while decreasing 
anti-inflammatory factors (e.g., 
adiponectin).7,12,13,15 This leads 
to liver cell apoptosis, increased 
reactive oxidative stress, insulin 
resistance, and ongoing release 
of pro-thrombotic adipokines. De 
novo lipogenesis in the liver occurs 
concurrently, fed by the uptake of 
FFA, TG production, and intake of 

Table 1. Similarities and Differences of NAFLD and MALFD

Similarities Differences
Require the presence of fat  NAFLD excludes other causes of liver 
deposition in the liver.2,7 damage, including alcohol use.4

Will likely progress if  MAFLD does not require the absence 
untreated.5,7 of excessive alcohol intake.2,6,8

Carry an increased risk of  Patients diagnosed with MAFLD tend 
complications such as cirrhosis,  to have more severe disease.8 
liver failure, hepatocarcinoma,  
liver transplantation, CKD, and  
cardiovascular disease.5,7
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dietary carbohydrates (e.g. simple 
sugars).7 In addition, the presence 
of fat in the liver reduces hepatic 
extraction of insulin which causes 
increased intrahepatic insulin 
exposure and hepatic glucose 
output, thus further contributing 
to glucose intolerance, insulin 
resistance, and hyperglycemia.12,16 
Hepatic fat deposition also 
contributes to increased levels 
of very low-density lipoproteins 
and apoprotein B concentrations 
in the blood, which feeds into 
the detrimental cycle of more fat 
deposition in the liver, de novo 
lipogenesis, uric acid production, 
oxidative stress, and the release 
of pro-inflammatory factors.3,7,15,16 
Moreover, these processes are 
mediated or promoted by dysbiosis 
and genetic polymorphisms.3,10

CKD pathogenesis involves the 
increase of pro-inflammatory 
cytokines, metabolic inflammation, 
platelet activation, increased uric 
acid levels, increased visceral 
adiposity, insulin resistance, low 
vitamin D levels, dysbiosis, and low 
adiponectin levels.3,10 These factors, 
particularly inflammation and 
platelet activation, damage vessels 
and other architectures within the 
kidney.10 As a result of injury, the 
kidney structure is replaced with 
myofibroblasts and fibroblasts 
(extracellular matrix), and renal 
cells die. This change in structure 
disrupts kidney function, which can 
no longer effectively filter blood and 
maintain fluid or electrolyte balance. 
With the inability to concentrate 
urine, fluid and toxins accumulate. 
This further decreases kidney 
function and impacts the function of 
other organs.10 

The pathogenesis of NAFLD and 
CKD are clearly similar; however, 
it is hard to determine which 
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comes first. It is thought that 
CKD follows the onset of NAFLD 
due to kidney injury spurred by 
accelerated atherothrombosis.3,14 
Adioposopathy is the underlying 
similarity, as NAFLD is found in 
an estimated 75-92% of people 
who meet the criteria for severe 
obesity (BMI >40), and CKD is found 
in 24-37% of this population.5,10 

Obesity is an inflammatory disease 
that perpetuates inflammation 
through many intricate pathways, 
as outlined above, involving 
increased adipokine production and 
circulation, increased FFA uptake, 
and increased reactive oxygen 
species.15 There are stark differences 
between what is released in an 
individual with healthy adipose 
tissue versus an individual with 
metabolically deranged visceral 
adipose tissue and how these 
differences protect from or promote 
disease development.7,15

Treating NAFLD  
and CKD
Prevention and treatment guidelines 
for NAFLD, CKD, and T2D all begin 
with a recommendation for weight 
reduction.4,5,7,10,17 Even though 
there is no consensus on how 
best to achieve weight reduction, 
the Obesity Medicine Association 
(OMA) Obesity Algorithm can help 
clinicians individualize an approach 
for patients with overweight or 
obesity.7 Treating this complex and 
chronic disease calls for ongoing 
treatment, plans for recurrence, 
support from multiple disciplines, 
and the use of a variety of tools.1,7 
Reversing NAFLD, NASH, CKD, and 
T2D is possible. Losing 3 to 5% of 
initial body weight reduces the fat 
in the liver, while losing 7 to 10% 
of initial body weight can reverse 
inflammation and fibrosis.4,7 The loss 
of 5 to 10% from initial weight is 
associated with ~30% reduction in 

abdominal visceral adipose tissue 
loss.13 Losing 3 to 15% of initial body 
weight can improve CKD and T2D. 
Reducing visceral adipose tissue in 
patients with NAFLD, CKD, or T2D 
is the most important goal, given 
the relationship of adiposopathy to 
each disease process, regardless of 
whether total weight reduction is 
achieved.18

Treating obesity first can be 
compelling as it can simplify the 
treatment strategy for patients 
contending with multiple diagnoses.
 
Receiving a diagnosis of NAFLD, 
CKD, or T2D can be distressing. 
Accompanying any of these 
diagnoses is a long list of “do’s” 
and “dont’s” ranging from 
medications to activity and 
nutrition recommendations from 
each specialty. Registered Dietitian 
Nutritionists (RDNs) are integral 
members of the medical care 
team. The RDN is the expert in the 
application of nutrition and lifestyle 
behavior changes and is thus 
perfectly positioned and trained to 
guide patients down an avenue that 
offers the potential for reversal or 
remission of NAFLD, CKD, and T2D 
by reducing inflammation, reducing 
adipose tissue, and thus improving 
overall health. 

Clinical aims for treatment include 
improving insulin sensitivity, 
reducing circulating FFA and 
glucose, reducing oxidative 
stress, decreasing visceral fat 
deposition, and preventing renal 
and hepatocellular damage.7,18 
Additionally, it is important 
to review medication lists to 
identify drugs that may increase 
adiposity and discuss this topic 
with the prescribing provider. The 
OMA algorithm includes a good 
resource for a list of weight-positive 



medications, such as insulin, beta 
blockers and glucocorticoids, and a 
list of potential alternatives.7

Treatment 
Recommendations
The American Association of Clinical 
Endocrinology (AACE) recently 
released guidelines for screening, 
diagnosing, and treating NAFLD/NASH. 

In addition to the recommendations 
discussed in this article, the 
guidelines also indicate a referral to 
gastroenterology or hepatology for 
patients with an indeterminate or 
high risk of developing fibrosis. The 
AACE guidelines include an algorithm 
to simplify decision-making for the 
provider as well as criteria for risk 
stratification. This algorithm stresses 
the role of the interdisciplinary team 
in preventing the development of 
cirrhosis and cardiovascular disease 
in patients diagnosed with NAFLD/
NASH.17

Important lifestyle changes include 
consistent physical activity, reducing 
saturated fat, limiting trans fats, 
increasing fiber, reducing simple 
sugars (commercial fructose 
specifically), reducing alcohol, 
and possibly increasing vitamin 
E through food intake, such as 
nuts, seeds, red bell pepper, and 
avocado.4,5,7 The use of vitamin E 
supplements to treat NAFLD is not 
recommended in patients with T2D.7 
Medications, such as glucagon-like 
peptide-1 (GLP-1) agonists and 
metabolic surgery interventions, can 
be instrumental in meeting health 
goals and achieving reductions in 
visceral adipose tissue. Finally, while 
precise recommendations are still 
being determined for the purposes 
of improving glucose tolerance and 
reducing inflammation, modalities 
for improving gut microbiota with 
pre- and probiotics should be 

considered when developing a 
treatment plan.3,5,6

Patient-centered treatment is 
paramount to the success of the 
individual. Engaging the patient in 
shared decision-making related to 
reasonable lifestyle adjustments 
and metabolic outcomes can be 
especially helpful. Build the patient’s 
confidence in making changes by 
starting with simple goals. As part of 
removing barriers, identify situations 
or triggers that are specific to the 
individual. Teaching problem-
solving or contingency planning 
skills enables longer-term success, 
improved health, and an enhanced 
quality of life.

Summary
Inflammation driven by adiposopathy 
leads to a spectrum of organ damage, 
and this remains true for NAFLD and 
CKD. Monitoring for these conditions 
in people with obesity or T2D allows 
clinicians to intervene quickly and 
prevent progression. In addition, 
individualized treatment for obesity 
provides many benefits for patients 
living with NAFLD, CKD, or T2D, 
such as a streamlined therapeutic 
strategy, halting the progression of or 
reversing the disease state, improving 
quality of life, and preventing other 
chronic diseases.7
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