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A b s t r ac t
Diabetes mellitus is one of the most prevalent metabolic diseases worldwide, causing an enormous burden on the economies of both
developed and developing nations. Nonalcoholic fatty liver disease (NAFLD) is very closely associated with diabetes, and the two diseases are
known to cause an increase in morbidity and mortality. Timely referral of a diabetic with NAFLD to a hepatologist can definitely delay disease
progression and the related complications. Despite the magnitude, there are no guidelines that recommend a screening algorithm that must
be followed for evaluating NAFLD in at-risk diabetics at the primary care level and their further referral to hepatologists. Nonalcoholic fatty liver
disease management needs heightened awareness among primary care physicians/endocrinologists and hepatologists, and a collaborative
care approach is paramount in these patients. Certain antidiabetic drugs are found to be beneficial in the treatment of NAFLD patients with
diabetes, however, none of them are FDA approved.
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Introduction
Nonalcoholic fatty liver disease and diabetes are well-known to
be intricately connected. The relationship first came to the fore
in 1884, when Pepper explained fatty infiltration in the liver of a
patient with diabetes.1 Later, in 1938, Connor described fatty liver in
diabetics and considered it as a possible cause of the development
of cirrhosis in these patients.2 The overall prevalence of chronic
metabolic diseases is rising worldwide, mainly due to an increase
in the occurrence of Type 2 diabetes mellitus (T2DM) and obesity.
Currently, the global prevalence of T2DM is about 8.8%, indicating
that approximately 422 million people are affected by it throughout
the world. 3 There are various studies that show that among
diabetics, 70−80% have NAFLD.4,5 Diabetes and obesity have also
been found as important predictors of inflammatory progression
in NAFLD patients, leading to nonalcoholic steatohepatitis (NASH)
and severe fibrosis.6−8 Because diabetics with NAFLD are more likely
to develop more severe and deadly forms of liver disease, there
exists a need for early detection and timely institution of corrective
measures. This can only be achieved if the treating physician or
the treating endocrinologist screens diabetics for NAFLD similar
to the way screening is done in these patients for other diabetesrelated microvascular and macrovascular complications. This
article is an attempt to highlight the close relationship that these
two disease entities share, the current societal guidelines for their
evaluation, and the available treatment options.

Relationship between NAFLD and Diabetes
Nonalcoholic fatty liver disease may be considered as metabolic
syndrome’s “hepatic manifestation”9 with lipid accumulation in
the liver being the hallmark. The link between T2DM and NAFLD
encompasses a spectrum of metabolic changes, which include
insulin resistance (IR), defective triglyceride (TG) metabolism, and
hepatic lipidic profile, which further contribute to fat accumulation,
immune dysregulation, and/or hyperinsulinemia as determined
by the β-cell dysfunction in T2DM.10 Insulin resistance, one of the
key attributes of both NAFLD and T2DM, cannot be classified as
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either the cause or the consequence specific to any one of the two
diseases.10 Genetic and environmental factors interfering with
the insulin signaling cascade also add to the maintenance and
progressive worsening of IR.11 Recently, the existence of a liver−
pancreas axis, connecting the liver and pancreatic alpha cells, has
also been suggested as a factor in pathogenesis.12 Epidemiological
evidence supports the notion that NAFLD and T2DM have a
bidirectional relationship, and that NAFLD may precede and/or
accelerate the development of T2DM.13 Interestingly, it has been
found that while NAFLD patients have a twofold increased risk
of developing T2DM and metabolic syndrome,14 T2DM may also
accelerate the course of NAFLD and has been proposed as a strong
clinical predictor of progression of NAFLD to NASH and cirrhosis.15
Histological studies of the liver have shown that while up to 80% of
patients with T2DM exhibited NASH, 30−40% may have advanced
fibrosis.16 The estimated prevalence of NASH and advanced fibrosis
in patients with coexisting T2DM and NAFLD is about 37.3%
(95% CI 24.7–50.0) and 17.0% (95% CI 7.2–34.8), respectively,
according to a recent systematic review and meta-analysis.17
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Fig. 1: Type 2 diabetes and NAFLD: an intricate affair

Furthermore, the overall mortality in the study was found
to be around 585 per 100,000 over a period of 5–10 years,
which was significantly greater than mortality from other
chronic liver illnesses related to different etiologies.17 Type
2 diabetes mellitus and hepatocellular carcinoma (HCC)
have a strong pathophysiological relationship; T2DM alone
can increase the probability of developing HCC by two to
threefold.18 Diabetics have hyperinsulinemia and higher levels
of inflammatory biomarkers, which have been linked to an
increased risk of developing HCC.19 Concomitant NAFLD in
diabetics makes management of diabetes difficult as there is
inadequate control of blood glucose levels in these patients. 20
Furthermore, NAFLD may enhance the risk of cardiovascular
events in diabetics by up to 1.87-folds. 21 Co-existent NAFLD also
contributes to an increased risk of microvascular complications
of diabetes such as retinopathy and chronic kidney disease. 22
In addition, besides the effects on the liver, diabetics with NAFLD
may also have sensory-motor and autonomic neuropathy. 23,24
Therefore, T2DM and NAFLD can be considered as inextricably
linked and this has been summarized in Figure 1.

Evaluation
As there is mounting evidence that diabetics are at a heightened risk
of developing NASH and cirrhosis,25,26 the role of endocrinologists
and primary care physicians gain center stage in the prevention and
early detection of liver disease in such patients. It has also been
noted that patients with NAFLD have a twofold augmented risk of
developing diabetes, and thus, hepatologists can play a significant
role in preventing the development of diabetes in these patients.
Earlier, the requirement for screening of NAFLD in the community
was often questioned, given the high testing costs involved, the
low predictive value of noninvasive tests, and the risks associated
with performing the cumbersome liver biopsy, the “gold standard”
test for apt diagnosis of NAFLD.27 The earlier guidelines also did not
mention any recommendations concerning screening of diabetics
for liver fibrosis.
Noninvasive screening tests for steatosis, NASH, and fibrosis
are now recommended in patients with obesity/diabetes or those
with incidental high liver enzymes along with metabolic risk factors,
as per the EASL–EASD–EASO guidelines of 2016.8 They recommend
using ultrasonography in conjunction with steatosis biomarkers
such as the Fatty Liver Index, SteatoTest, or NAFLD Fat Score for
steatosis detection. Surrogate fibrosis markers (NFS, FIB-4, ELF,
or FibroTest) need to be computed for ruling out severe fibrosis
S38
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(PF2 by METAVIR), which, if discovered, would require expert referral
for assessment.8
In 2019, the American Diabetes Association’s (ADA) Standards
of Medical Care in Diabetes External link also advised that
individuals with prediabetes or diabetes and having increased liver
enzymes or fatty liver on ultrasonography must undergo evaluation
for NASH and fibrosis.28
However, debate continues to rage with regard to the threshold
values of plasma alanine aminotransferase (ALT) that are to be used.
Although a cut-off of 40 IU/L is commonly employed in clinical
practice and studies, a few studies have demonstrated that using
lower cut-offs for normal (i.e., 30 IU/L for males and 19 IU/L for
females) may improve the identification of NAFLD prevalence. 29
Noninvasive scoring systems, such as the FIB-4 or NAFLD fibrosis
score (NFS), have recently been found as easy and sustainable
techniques for identifying patients at high risk of developing
advanced fibrosis.30 Higher liver fibrosis scores are known to be
associated with greater liver disease and overall mortality.31 When
the FIB-4 and NFS models are applied, their negative predictive
values (NPV) are around 93.48% and 93.61%, respectively, in
patients with liver fibrosis (stages 3 and 4), indicating that these
models may help exclude severe liver disease.32 In one study,33
the use of vibration-controlled transient elastography (VCTE) in a
high-risk population (hazardous alcohol and/or T2DM) in primary
care, led to the diagnosis of cirrhosis in 3% of the population.
Interestingly, 60% of these patients either presented with T2DM
or were obese. 33 In another study by Barbosa et al.,34 an algorithm
was proposed involving an initial annual fibrosis-4 score (FIB-4)
followed by VCTE for those with either indeterminate or high-risk
scores (FIB-4 ≥1.3). As per their study, patients at low risk (FIB-4 <1.3
or VCTE <8 kPa) require follow-up by primary care providers, yearly
calculation of FIB-4, and lifestyle changes, while patients at high
risk (FIB-4 ≥1.3 and VCTE ≥8 kPa) need hepatology referral. 34 These
simple noninvasive tools need further validation as they can help
in the easy and economical assessment of the risk of developing
NAFLD in primary care clinics only. This will not only prevent the
under-recognition of cases with significant cirrhosis but will also
help in the avoidance of unnecessary referrals to specialists.35,36
Furthermore, primary care physicians also need to be aware of these
algorithms, as it has been well demonstrated that many of them
underestimate the prevalence of NAFLD and often fail to recognize
its clinical spectrum.37

Management
Lifestyle interventions and weight reduction are found to be
very advantageous38 and are often considered the cornerstone
for both prevention and treatment of NAFLD in diabetics. Some
of the antidiabetic drugs have been tried in these patients and
have been found to be beneficial for both NAFLD and T2DM, such
as pioglitazone, liraglutide, semaglutide, and SGLT-2 inhibitors–
empagliflozin and dapagliflozin. However, none of them are
FDA-approved. In both diabetic and nondiabetic patients,
pioglitazone, a strong and specific agonist for peroxisome
proliferator-activated receptor-gamma (PPAR gamma), is found
to ameliorate NASH by effectively improving histological
characteristics like ballooning or inflammation. However, the
effects on liver fibrosis are modest. 39 Fears regarding adverse
effects of pioglitazone in these patients, such as weight gain, have
been allayed by recent studies making it a reasonable treatment
choice.40 GLP-1RAs have also been shown to decrease ALT and
intrahepatic TG content when used in patients with diabetes in
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Table 1: List of drugs that have been studied in diabetics with NAFLD
and their effects
Drug class (Refs.)
Biguanides
(Metformin)43,44
Thiazolidinediones45,46
GLP-1r agonists47,48
DPP-4 inhibitors49,50
SGLT2 inhibitors51,52

Change in
body weight
Decreased

Change in
body fat
Decreased

Increased
Decreased
Unchanged

Increased
Decreased
Decreased Decreased
Unchanged Decreased/
Unchanged
Decreased Decreased

Decreased

Effect on ALT
Not known

ALT, alanine transaminase; DPP-4, dipeptidyl peptidase-4 inhibitors;
GLP-1r agonists, glucagon-like peptide 1 receptor agonists; SGLT2, sodium/
glucose cotransporter-2 inhibitors

some studies, indicating their potential role in treatment.41,42
Table 1 shows the list of drugs that have been studied in diabetics
with NAFLD and their effects.

C o n c lu s i o n
Nonalcoholic fatty liver disease is currently being considered the
leading etiology of chronic liver disease in both developing and
developed countries. The global burden of this disease is bound
to increase further in the coming decades which would have
obvious clinical, economic, and social implications. Furthermore,
there is growing recognition of the fact that certain specific
populations, such as patients with T2DM, are at a particularly
increased risk of developing NAFLD/NASH. Thus, the formulation of
more specific guidelines for such patients is the need of the hour.
This would surely help endocrinologists/primary care physicians in
the early identification of diabetics who are at risk of developing
liver-related complications. A successful strategy would be to
incorporate a simple, cost-effective algorithm into the present-day
diabetes care system.
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