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Abstract

Introduction: NASH or “Non-alcoholic Steatohepatitis” is related to non-alcoholic fatty liver disease (NAFLD). The simulta-
neous occurrence of NASH and type 2 diabetes is common. However, only a limited number of studies have focused on the
characteristics of patients with diabetes with or without NASH.

Objectives: This systematic review summarises epidemiological evidence related to the prevalence and characteristics of NASH
in patients with diabetes.

Methods: Different electronic databases PubMed, Scopus, and Google Scholar were searched for the published articles. Original
studies conducted in patients with diabetes published in English were included in this review.

Results: Thirteen studies were eligible for inclusion in this review. In patients with diabetes, increased BMI, overweight/obesity,
increased HbAlc, increased serum cholesterol, and elevated liver enzyme levels have been strongly linked with NASH. Other
significant characteristics include increasing age, being female, race(white), low HDL, metformin use, increased ferritin, and
increased albumin levels. The prevalence of NASH ranged from 12% to 93.8%, the highest percentage was found in studies in
Romania (87.1), and lowest in studies in India (12.5).

Conclusion: The incidence of NASH increases with age. Gender differences as a risk factor for NASH still need to be fully
understood. This systematic review provides insight and strong indication to all patients with diabetes to visit hepatologists and
screen for fatty liver disease. If steatosis is found on baseline ultrasound, a liver biopsy should be performed for timely manage-
ment. At present, no NAFLD /NASH-specific medication on the market helps in treating the disease. New development of the
drugs and ongoing research is important for the cure and treatment of NASH, with specific attention being provided to involve
populations at high-risk.
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Introduction accompanied by damage and inflammation. The majority

Non-alcoholic Steatohepatitis (NASH) is a common, of-
ten “silent” progressive disease of the liver, which is pri-
marily associated with either diabetes or obesity '. NASH
is a subset of non-alcoholic fatty liver disease (NAFLD)
that requires effective treatment % 'This condition is sim-
ilar to alcoholic liver disease, but it is usually found in
individuals who consume either no alcohol or drink little
alcohol. The key features of NASH are fat in the liver,
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of individuals with NASH usually feel well but are gen-
erally not mindful about their problems, leading to liver
problems. However, NASH can be severe and may lead
to cirrhosis, in which the liver becomes scarred or injured
permanently or is incapable of working . The prevalence
of NAFLD among the general population has increased
from 15% to 25% in five years (2005-2010), whereas the
prevalence of NASH has doubled from 33% to 59.1%

in recent studies !

. Due to the growing prevalence of
NASH, it is considered the second most common cause
of liver transplant after chronic hepatitis C in the USA *.
Determination of the true NASH prevalence is usually
complicated; liver biopsy provides the only definitive di-
agnosis of NAFLD/NASH. The cost or invasiveness of

a liver biopsy obscures its use as a diagnostic tool for the
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general population °. Blood tests are used to check liver
enzymes, which are high when an individual suffers from
NAFLD. After ruling out other liver diseases with an ad-
ditional test, a diagnosis of NAFLD was confirmed with
liver ultrasound. Liver tissue samples can often be taken
for biopsy to distinguish NASH from NAFLD °¢. Nevet-
theless, elevated liver enzymes, computed tomography, or
ultrasound can be used as surrogate NASH markers. His-
tological features of NAFLD/NASH are usually similar
to those observed in liver disease in the event of exces-
sive alcohol intake.

Consequently, the diagnosis of NAFLD is clinicopath-
ological, and an excess of alcohol intake (>20 g/day)
may impede NAFLD diagnosis. NAFLD also includes
a spectrum of pathological conditions, such as cirrhosis
(scarring), non-alcoholic steatohepatitis (NASH) (inflam-
mation), or simple steatosis. As the severity of NAFLD
increases, so does morbidity, in addition to advanced fi-
brosis, which is a risk factor for progression to liver fail-
ure °.

In addition to many clinical trials, no effective treatment
for NASH has been reported *. It has been indicated that
it should focus on five pillars: intervention on lifestyles,
pharmacological treatment of liver disease, dyslipidemia
or hyperglycemia, and control of other cardiovascular
risk factors. Pharmacological therapies for hepatic ste-
atosis are limited, and lifestyle modifications follow treat-
ment. Bariatric surgery has achieved a reduction in ste-
atohepatitis by 84% and fibrosis by 70.2%. " The authors
recommend adding pharmacological treatment (pioglita-
zone, liraglutide, obethicolic acid, orlistat), particularly in
patients with advanced disease or at risk of progression ®.

Physicians usually recommend a healthy diet with less
sugar (such as sugary drinks), trans fat, and saturated fat.
One can substitute such a diet with polyunsaturated fats
from plant oil and more omega 3 fatty acids from fish.
Excessive intake of fats and carbohydrates is a risk factor
for NAFLD. An unbalanced diet is strongly associated
with NAFLD. It is essential to exercise regularly and lose
weight. Other recommendations include not taking med-
icines and avoiding alcohol consumption. The liver be-
gins to be scarring when NAFLD progresses to NASH.
Fibrosis or scar tissue development should be controlled
to prevent cirrhosis complications, enclosing liver failure,
or cancer *. Fat build-ups or tissue scars in the liver can
be stopped or slowed down to prevent disease. Experi-
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mental treatments include antioxidants, such as vitamins
E and D, along with selenium. Such agents tend to reduce
the oxidative stress that builds up inside a person’s liver
with NASH. However, their ability to treat the disease
has not yet been proven. Clinical studies have examined
whether diabetes medicines can assist in the treatment of
NASH. The majority of individuals with NASH are in-
sulin sensitive, which means that insulin is incapable of
effectively controlling their fatty acid levels and blood
sugar in their bloodstream. Some diabetes drugs include
pioglitazone, rosiglitazone, or metformin, which may aid
the body to become more insulin sensitive and prevent
liver damage in individuals with NASH ® These modal-
ities show variable results, with greater or lesser adverse
effects, costs, and risks. Currently, there is no definitive
therapy for these patients; future research and possible
combination therapies are needed to achieve the histolog-
ical benefits with minimal adverse effects °.

Until now, the specific causes of NASH have not been
clarified, and it is considered not the same in most pa-
tients. Therefore, this review summarises our current
understanding, characteristics, and prevalence of NASH
in diabetic individuals, mainly focusing on epidemiology,
risk factors, and ethnic differences.

Methods

Search strategy

A systematic review of previous evidence was performed
using the PubMed, Scopus, and Google Scholar databases.
“Preferred Reporting Items for Systematic Reviews and
Metanalyses” (PRISMA) guidelines were used to evalu-
ate and systematically review the existing literature on the
findings regarding the characteristics and prevalence of
patients with diabetes with AND without NASH. The
search for this systematic review was conducted between
February and April 2021. While conducting a detailed
and up-to-date search, complete references and citations
(where available) relevant to the topic were downloaded
into Endnote X9 (referencing program) for further as-
sessment.

Selection criteria and electronic database search

A search was conducted, and the eligibility of relevant
research articles was assessed. All articles published until
2021 were scrutinised. Medical Subject Heading (MeSH)
terms were identified, including “NAFLD,” “non-alco-
holic fatty liver disease,” “NASH,” “non-alcoholic steato-

510



hepatitis,” “diabetes type 2,” “diabetes mellitus,” “diabe-
tes and liver,” “fatty liver,” “hepatic insulin resistance/
diabetes,” “cirrhosis”; “fibrosis,” “prevalence,” “stato-
sis,” and “Ethnicity.”” Further articles were chosen from
the search results if they were relevant to the topic of
“non-alcoholic fatty liver disease or diabetes.” Followed
by combining these terms using “AND,” “OR,” and also
used truncation (*¥) mark with all search terms to retrieve
all potential variants.

Data extraction

Studies on humans in both developed and developing
countries and published in English were included in this
review. All eligible primary and original studies were ex-
amined thoroughly. The snowball sampling technique
was used to identify eligible articles. At the same time,
references from all the scrutinised studies were reviewed
to avoid any missing articles. After the identification

Records identified through
data base scarching

n=2465

and screening process, the eligibility of the studies was
re-evaluated using the above criteria. At the same time, all
qualitative studies, editorials, opinions, and without full
text were excluded. The titles and abstracts of relevant
articles were reviewed, and duplicates were removed. Fig-
ure 1 shows the PRISMA flowchart of the selection and
screening process of the recruited studies.

Results

Findings of the search strategy

The articles were first searched by titles, then by ab-
stract, and full-text articles were assessed according to the
study's objectives. Initially, 2465 articles were identified
through different databases; 1520 articles were found as
duplicates. The remaining unique articles were assessed
for eligibility criteria and the availability of the full text.
Of the total, 13 articles met the objective of the system-
atic review and were included in the study.

After removal of

duplicate studies
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Number of unique studies
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Figure 1: PRISMA Flow chart summarizing the selection of articles for systematic review
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Studies Characteristics

Regarding the study design, 14 of the studies were
cross-sectional, while two study were prospective or lon-
gitudinal. The sample size of all included published ar-
ticles ranged from 125 to 1249 in different studies. The
studies were conducted in different countries. Four stud-
ies were conducted in the USA, two in Brazil, two in Ro-
mania, two in India, one in the United Kingdom, one in

Pakistan, one in Italy and one in Saudi Arabia (Table 1).
Three studies were performed from 2004 to 2009, five
between and 2011-2014, two in 2015, and three between
2018 to 2022, as shown in Table 1. The study participants
were adults aged between 18-80years. Most studies used
ultrasound-guided biopsy for the diagnosis of NASH,
along with laboratory assessments.

Table 1: Characteristics of the included studies and the summary of main findings (n=14)

Author Study Study population, Diagnostic criteria Prevalence Otbher findings
Year Design/type Sample size & age
Country

Anthropometric Characteristi

C!

@

Portillo-Sanchez, Bril (14) Cross-sectional 103 patients  with Ultrasound-guided biopsy in
2015 Metabolic study T2DM and normal patient with NAFLD by H-
USA plasma MRS and high liver

aminotransferase level
with age 60+8years

triglyceride content (>5.5%).

NAFLD 50%.
NASH 56%

Prevalence of NAFLD increase
with increasing BMI (p-value
0.001).

Prashanth, Ganesh (19) cross sectional 204 T2DM patient. Age Laboratory analysis and Liver
2009 study 20-70 years biopsy
India

87% NAFLD,
62.6% NASH
3.3% Fibrosis.

Factors that predict presence or
severity of NAFLD or NASH
include age, duration of DM,
waist circumference, HbAlc,
BMI and family history of
diabetes.

Leite, Salles (28) Cross sectional 180 T2DM patients Clinical and laboratory NAFLD 69.4%. High BMI, and waist
2009 Age > 65years evaluation, abdominal Slight NASH circumference, were associated
Brazil ultrasound 32%, with NAFLD and steatosis.
Moderate 50.4%, Multivariate analysis showed,
Severe NASH . The presence of obesity
11.2% (OR: 7.1, 95% CI: 3.0—
17.0) or
. Higher waist
circumference (OR: 4.8,
95% CI: 1.9-12.2).
Sima, Timar (18) Cross-sectional 348 T2DM patient with Clinical examination, blood NASH 87.1%, Patient with NASH had increased
2014 study age 18-65 years test and abdominal abdominal circumference and
Romania ultrasonography. BMI (p=0.001).

Alsabaani, Mahfouz (29)
2018
KSA

Cross-sectional

245 T2DM patients
from primary
healthcare centers

Laboratory investigation, and
ultrasound

NASH 72.8%

Risk factors includes,

. Overweight T2DM
patients (aOR = 6.112,
95% CI: 1.529-4.432),

. Obese (aOR = 10.455,
95% CI1:2.645-41.326),

. Moderate diet-compliant
patients (aOR = 2.413,
95% CI: 1.003-5.805)

. Poor diet-compliant
patients (aOR = 6.562,
95% CI: 2.056-20.967).

Loomba, Abraham (30)
2012
USA

Cross-sectional

1069  patients  with
T2DM or have family
history of DM,
Age >18 years,

59.4% in patients
with family
history of DM and
53.4% in  no
family history of
DM.

DM (aOR 1.76, 95% CI, 1.13—
2.72; p-value <0.001) and
family history of DM [ aOR
1.34, 95% CI 0.99-1.81,
P=0.06) were associated with
higher prevalence of NASH
after the adjusted for age , sex,
BMI, ethnicity and metabolic
traits.

Williams, Stengel (31)
2011
USA

Cross-sectional
study

400 patients of 18-70
years age without any
liver disease attending
outpatient clinics

Baseline Ultrasound;
Laboratory tests;
Liver biopsy

NASH 22%
NAFLD 74%

Diabetes
16.5%.
Among 54 diabetic patients the
prevalence of NASH was 22%
with a p <0.00005.

The prevalence of NASH is
higher in diabetic than non-
diabetics (10.9%)
Characteristics ~ of  diabetic
patient with NASH include
obesity (P<0.0005) and
hypertension(P <0.00005)

prevalence was

Erminia, Lembo (32)
2022
Italy

Prospective cohort
study

412 participants
Age 19-67 years

Fine needle biopsy

NAFLD Fibrosis Score (NFS),
AST/ALT ratio, AST to
Platelet ratio (APRI), fibrosis-
4 score (FIB4) were calculated

NASH 63%

NASH risk double in patients
with T2DM.

“The prevalence of NAFL
increased with the increase of
BMI, while there was an
inverse correlation between
BMI and NASH (r=—0.145
p=0.003).”
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Laboratory Characteristics

Portillo-Sanchez, Bril (14)
2015
USA

Cross-sectional
Metabolic study

103 patients with
T2DM and normal
plasma
aminotransferase level
with age 60+8years

Ultrasound-guided biopsy in
patient with NAFLD by H-
MRS and high liver
triglyceride content (>5.5%).

NAFLD 50%.
NASH 56%

Higher HbAlc associated with
increased NAFLD prevalence
and increased liver triglyceride.

NAFLD Prevalence was higher
in T2DM patient with normal
liver aminotransferase level
and 56% of them had NASH

Bazick, Donithan (33)
2015
USA

Cross-sectional

1249 patients with
biopsy-proven
NAFLD. Age 52.5 +
103

Laboratory analysis and Liver
biopsy

NASH 69.2%
Advanced fibrosis
41.0%

Out of the total, 34.8% had
diabetes.

With the AUROC 0.80 ( 95%
CI 0.75-0.84, p-value 0.007),
the predicted model for the
diagnosis of NASH in this
study include white race,
increased BMI, elevated AST
or ALT, ferritin, increased
HbA Ic, albumin, waist
circumference, and HOMA of
insulin resistance.

The above model correctly
classified 67% of a diabetic
patient with NASH.

Prashanth, Ganesh (19)
2009
India

cross sectional
study

204 T2DM patient.
Age 20-70 years

Laboratory analysis and Liver
biopsy

87% NAFLD,
62.6% NASH
3.3% Fibrosis.

ALT and AST (within normal
range) were significantly
elevated in NASH.

Increased prevalence of NASH
was associated with increase in
components of metabolic
syndrome

Gupte, Amarapurkar (34)
2004
India

cross sectional
study

100 with T2DM

Laboratory analysis and liver
biopsy

12.5% NASH,
21.8% fibrosis

Mild NASH 65.5%, Moderate
NASH 12.5% and severe
9.35%.

No significant differences
found in BMI, ALT/AST
levels, serum cholesterol, and
triglycerides levels.

Leite, Salles (28)
2009
Brazil

Cross sectional

180 T2DM patients
Age > 65years

Clinical and laboratory
evaluation, abdominal
ultrasound

NAFLD 69.4%.
Slight NASH
32%,

Moderate 50.4%,
Severe NASH
11.2%

Increased ALT and serum
triglyceride were associated
with NAFLD and steatosis.
HbAlc and diabetic
degenerative complication
were not associated with
NASH .
Multivariate analysis showed,
. Increased serum
triglycerides level (42.82
mmol/L, OR 3.7-4.1,
95% CI 1.2-13.3) and
. High-normal ALT level
(Z40 U/L, OR 2.5-2.7,
95% CI 1.2-5.9) were
independently associated
with NASH,

Sima, Timar (18)
2014
Romania

Cross-sectional
study

348 T2DM patient with
age 18-65 years

Clinical examination, blood
test and abdominal
ultrasonography.

NASH 87.1%,

HbAlc (p<0.0001), triglyceride
(p<0.001), and ALT (p=0.001)
levels.

23.9% patients have elevated
liver enzymes

Leite, Villela-Nogueira (12)
2011
Brazil

Cross-sectional
study

125 T2DM from
primary healthcare
centers

Laboratory investigation,
ultrasound and liver biopsy

NASH 78%,
Advanced
Fibrosis 34-60%,

NASH independent correlates
include,
. Hypertriglyceridemia (p

0.034)

. High ALT (P 0.044)

. Low serum high density
lipoprotein-cholesterol
(P0.079).

Fibrosis independent correlates

include,

. high serum y-glutamyl
transferase (P=0.002),

. Older age (P=0.022) and

. Male gender (P=0.064).

Williamson, Price (35)
2011
UK

Prospective cohort
study

939 T2DM patient with
age 61-76years

Ultrasound and magnetic
resonance spectroscopy

NASH 56.9%,
NAFLD 42.6%

Independent predictor of NASH
included higher BMI, HbAlc,
triglyceride, short history of DM,
low level of HDL and metformin
use
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Alsabaani, Mahfouz (29)
2018

Cross-sectional

245 T2DM patients
from primary

Laboratory investigation, and
ultrasound

NASH 72.8%

Risk factors includes,
. High ALT of more than

attenuation parameter.

KSA healthcare centers 12 TU/L (aOR = 2.335,

95% CI: 1.096-5.062),
. Low HDL (high density

cholesterol) (aOR =
0.044, 95% CI: 0.005—
0.365).

Ultr d finding

Sima, Sporea (20) Cross sectional 190 T2DM Clinical and laboratory 93.8% has NASH Severe Steatosis was more

2018 analysis, Transient and 70.8% had commonly found in females

Romania Elastography, controlled severe NASH (75.7%) as compared to males

(p<0.0001).

47.2 had liver fibrosis and
19.8% had cirrhosis.

Mostly patients were obese,
had triglycerides/HDLc ratio
>4, which was correlated with
NASH (p=0.04), and it was
more common in severe
fibrosis or cirrhosis (58.3%)
than with mild or no fibrosis
(36.2%)

Liagat, Fatima (21)
2020
Pakistan

Cross-sectional

181 TDM patients with
age 40-80 years

Ultrasound

57.5% with
hepatostea-tois

Fatty changes were more
common in obese than non-
obese (p<0.0001).

NASH was more common in
diabetic females than males
(p=0.02)

Leite, Villela-Nogueira (12)
2011
Brazil

Cross-sectional
study

125 T2DM from
primary healthcare
centers

Laboratory investigation,
ultrasound and liver biopsy

NASH 78%,
Advanced
Fibrosis 34-60%,

Diabetes related characteristics
was not associated with NASH
or fibrosis

Erminia, Lembo (32)
2022
Italy

Prospective cohort
study

412 participants
Age 19-67 years

Fine needle biopsy

NAFLD Fibrosis Score (NFS),
AST/ALT ratio, AST to
Platelet ratio (APRI), fibrosis-
4 score (FIB4) were calculated

NASH 63%

Only mild liver fibrosis was
observed. HOMA-IR was
positively associated with
hepatocyte ballooning
(r=0.208, p<0.0001) and

fibrosis (r=0.159, p=0.008).”
“The NNA highlighted a
specificity of 77.3% using
HDL-cholesterol, BMI, and
HOMA-IR as main
determinants of NASH.”

NAFLD: non-alcoholic fatty liver disease; NASH: non-alcoholic steatohepatitis; T2DM: type 2 diabetes mellitus; ALT: alanine aminotransferase;

AST: aspartate aminotransferase; BMI: body mass index; FNS: NAFLD Fibrosis Score; HbAlc: haemoglobin A1C; HDL: high density lipoprotein;

HOMA-IR: homeostasis model assessment-estimated insulin resistance

Main findings

The prevalence of NASH ranged from 12% to 93.8%,
the highest percentage was found in studies in Romania,
and lowest in studies in India. Regarding the diagnostic
criteria, ultrasound-guided biopsy of the liver remains
the gold standard in most studies. However, some studies
also assessed triglyceride levels (>5.5) and used MRI. Fac-
tors associated with NASH include BMI, waist circum-
ference, glycemic index, HbAlc, and serum cholesterol
levels. Other associated factors include increased age, be-
ing female, low HDL, metformin use, increased ferritin,
increased albumin, and race (white).

Studies by Portillo-Sanchez et al., Bazick et al., Prashanth
et al,, Leite et al., Sima et al., Sima et al,, Liaqat et al,,
Leite et al., Alsabaani et al., Loomba et al., and Williams et
al. found that patients with diabetes with increased BMI
were significantly associated with NASH. Similarly, some
studies by (Portillo-Sanchez et al., Bazick et al., Prashanth
et al., Leite et al., Williamson et al., Sima et al., Alsabaani
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et al.) found that high HbAlc values were associated with
NASH. However, Gupte et al. and Leite et al. reported no
difference with respect to diabetes-related complications
in patients with NASH.

Some studies (Bazick et al., Leite et al., Sima et al., Leite et
al., Williamson et al., Sima et al., Loomba et al.) reported
that elevated ALT levels were found in patients with dia-
betes and NASH; however, two studies (Portillo-Sanchez
et al., Prashanth et al.,) normal ALT levels in patients with
diabetes and NASH. Portillo-Sanchez et al., Leite et al.,
Sima et al., Leite et al., Williamson et al., Sima et al., and
Alsabaani et al. reported higher triglyceride levels in pa-
tients with diabetes and NASH.

Discussion

NASH is a frequent disease in obese patients and/or with
metabolic syndrome and has a high prevalence worldwide
and nationally. Globally, 37.3% of patients with diabetes
have NASH . However, diabetes and NASH are patho-
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genically interrelated . This can be explained by insulin
resistance in addition to compensatory hyperinsulinemia
leading to faulty metabolism of lipid or hepatic triglycer-
ide (T'G) build-up in NAFLD or to b-cell dysfunction in
type 2 diabetes (T2DM). Previous studies suggest that the
NASH-T2DM association is bidirectional! '".
Determination of the true NASH prevalence is usually
complicated; liver biopsy provides the only definitive di-
agnosis of NAFLD/NASH. The cost or invasiveness of
a liver biopsy obscures its use as a diagnostic tool for the
general population °. If the biopsy shows scarring, fat-
ty liver, or inflammation, NASH will be diagnosed. Liver
biopsy is essential for the diagnosis of NASH and is the
only technique that reliably differentiates NAFLD from
NASH, despite the limitations of variability in sampling,
NASH is a serious clinical condition that is often not di-
agnosed because liver biopsies are rarely performed for
this purpose. The diagnostic tests used had low sensitivity
(ALT and liver ultrasound). The fact that NASH is not
diagnosed early is one reason why cryptogenic cirrhosis
is much greater in patients with type 2 diabetes mellitus
than in the healthy population. In this sense, research-
ers have pointed out that NASH is the leading cause of
liver transplantation in the United States. Nevertheless,
this subject is growing rapidly, so the resulting decade will
witness a rapid change in the therapeutic choices available
for such patients.

Prior studies in people with type 2 diabetes (or T2DM)
probing this spectrum of pathology concerning NASH
using liver biopsy are restricted due to limited facts and
figures. However, a collective estimation of the NASH
prevalence was reported to be 63%—87% in addition to
moderate-severe fibrosis at 22%—60% ' Contemporary
evidence enclosing type 2 diabetic patients had a BMI of
36 kg/m2, with more than 60% of patients who undet-
went bariatric surgery and were known to have moderate
to severe NAFLD on liver biopsy . The existence of di-
abetes is explicitly related to fibrosis in NASH. Moreover,
Leite et al. '* found that 3 out of 92 patients with type 2
diabetes had histological cirrhosis indications that were
subordinate to NAFLD without clinical indication of liv-
er disease. If validated in more extensive studies, these
outcomes can form a basis for early screening of NA-
FLD/NASH patients with T2DM. While currently avail-
able information such as imaging techniques, biomarkers,
and diagnostic panels are not sufficiently sensitive or spe-
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cific, there is an increased probability that it may not take
that long for them to become so in the future . NAFLD
progression is significantly affected by lipotoxicity and in-
sulin resistance. A study reported their lab’s work already
established that hepatic steatosis is correlated significant-
ly with insulin-resistant/dysfunctional adipose tissues and
not obesity as such '*.

Although studies conducted at various hepatology clinics,
including patients with advanced liver diseases or cirrho-
sis, have pointed out the prevalence of NASH among pa-
tients with normal plasma aminotransferases ', they left
the real variable among asymptomatic patients, as they did
not focus on individuals with T2DM. Another study nar-
rowed down their included participants and reported only
the prevalence among a broader otherwise healthy pop-
ulation with normal aminotransferases but with T2DM.
This cohort is often falsely thought to be unperturbed by
liver diseases, despite many of them having a cluster of
NAFLD risk factors. They also examined hyperglycemia
in this group of patients. Persistent exposure to elevated
plasma glucose levels has long been known to cause tox-
icity and induce apoptosis, whereas diabetes is known to
be associated with progressive NASH 1617,

The higher prevalence of NAFLD, along with the cor-
relation of plasma HbATlc with liver triglycerides, are the
key findings that indicate that hyperglycemia may play a
major role in the development of hepatic steatosis and
necroinflammation. Nonetheless, there are a number of
other mechanisms which may play a role, such as insulin
resistance/hyperinsulinemia, chronic inflammation, oxi-
dative stress, and hepatotoxic cytokines '*'. Patients with
T2DM often present with hepatic steatosis with more
difficult-to-control hyperglycemia, worse insulin resis-
tance, and a need for larger insulin doses '>'*'®. Thus, the
necessity of prospective studies on patients with T2DM
and NAFLD to investigate the role of reversing hypergly-
cemia and glucotoxicity on hepatic steatosis, necroinflam-
mation, and fibrosis is quite evident. It is well known that
there may exist a whole spectrum of histological findings
of fatty liver and NASH without elevated transaminases
19

Among adults, females with diabetes were most frequent-
ly diagnosed with NASH **?'. Nevertheless, this likely
signifies a bias that females are more likely to go to the
healthcare professionals than males (henceforth, get di-
agnosed with NAFLD/NASH). It is also traditionally

African Health Sciences, Vol 23 Issue 2, June, 2023



well known that men drink more alcohol compared to
women. Due to this reason, males get excluded from a di-
agnosis which is based on the intake of alcohol. Increas-
ing age is also supposed to be associated with an increase
in the NASH prevalence among diabetic patients % It is
noteworthy that old people significantly suffer from more
NAFLD risk factors for example, hyperlipidaemia, diabe-
tes, obesity and hypertension *.

Some studies have discussed the effects of various anti-
diabetic medication in a well characterized group of pa-
tients with poorly controlled NAFLD or Type 2 diabetes.
Patients HbAlc levels, and body weight reduce by the use
of metformin along with liraglutide and sitagliptin. In-
trahepatic fat also declined from baseline levels in these
patients ». The insulin resistance with hyperinsulinemia
is usually deleterious for the liver, and exogenous insulin
in patients with type 2 Diabetes Mellitus is often worth-
while. Since NAFLD is closely connected with the insulin
resistance, there comes an increased need for insulin that
may have a potential for weight gain. Patients with Type
2 diabetes Mellitus may inadequately control on oral an-
tidiabetic drugs when they are put on twelve weeks of
insulin glargine therapy having hepatic fat reduction on
MRS by 12.6 % to 9.9% with an improvement in HbAlc
from 7.9% to 7.2%. Hence, across all the NAFLD stages
during Type 2 diabetes, insulin is useful for optimizing
glycemic control *.

Metabolic syndrome has been studied as a risk factor for
years, without much attention being paid to the liver. It
is now well established that NAFLD and metabolic syn-
drome coexist frequently due to common pathophysi-
ology. It is also well known that NASH, cirrhosis, and
hepatocellular carcinoma are more common in patients
with type-2 diabetes and metabolic syndrome than in
those without diabetes. As a result, NAFL could be con-
sidered a crucial factor in the pathogenesis of metabol-
ic syndrome/type-2 diabetes, cirrhosis, NASH, or even
HCC complications arising from obesity/type-2 diabe-
tes/metabolic syndrome. Therefore, patients with type-
2 diabetes/metabolic syndrome and steatosis should be
referred to hepatologists more frequently than they have
been in the past. However, the cost-effectiveness of such
frequent referrals requires close examination.

Conclusion
NASH and NAFLD are emerging and serious public
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health issues that are closely associated with the continu-
ing epidemic of type 2 diabetes. NASH is defined as the
presence of stenosis and inflammation with hepatocyte
damage, with or without fibrosis. Our study also provides
important data characterising NASH ethnic disparities
and other sociodemographic differences. As the preva-
lence of both NASH and type 2 diabetes increases, NA-
FLD/NASH management and risk stratification of NA-
FLD/NASH tends to pose a major challenge in patients
with type 2 diabetes. It also represents a disease spectrum
from simple infiltration of hepatic fat to cirrhosis and
end-stage liver disease. Individuals with severe or multi-
ple features of metabolic syndrome are at a higher risk
of progressive liver disease. People at higher risk can be
non-invasively investigated for the presence of significant
fibrosis using liver fibrosis markers. In the absence of sig-
nificant fibrosis, NAFLD patients should be managed by
considering cardiovascular risk modification and lifestyle
optimisation. There is a lot to learn about the disease
mechanism, progression of risk factors, and targets for
potential therapeutic interventions. During drug discov-
ery, comorbidity should be taken into account with both
pharmacological and pharmacogenomic considerations
given to the populations identified as high-risk.

There is a scarcity of long-term studies related to the
prevalence and characteristics of patients with diabetes
with or without NASH. However, it is well document-
ed that in patients with NASH, liver-related mortality is
much higher than in non-NASH diseases of fatty liver *>
%, It is also problematic, as NASH in patients with diabe-
tes causes a higher mortality risk *’. Therefore, this study
provides a solid indication for all patients with diabetes
to visit a hepatologist and screen for fatty liver disease. If
steatosis is found on baseline ultrasound, a liver biopsy
should be performed for timely management.
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