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Abstract

Background : With increasing incidences of NAFLD in both obese and non obese individuals it is very important to correlate
the incidence of NAFLD in Type 2 Diabetes mellitus with normal weight. Although there are multiple studies where liver stiffness
has been studied using conventional elastographic techniques studies correlating liver stiffness with non invasive markers of
fibrosis are lacking.

Aims and Objective : To assess the prevalence of Non-alcoholic Fatty Liver Disease (NAFLD) and liver stiffness in Type 2
Diabetes Mellitus (T2DM) patients with normal Body Mass Index (BMI) and explore the relationship between liver stiffness and
non-invasive markers of liver fibrosis.

Materials and Methods : A cross-sectional study was conducted from January, 2023 to July, 2024 at Tripura Medical College and Dr
BRAM Teaching Hospital, including 100 T2DM patients with normal BMI. Liver stiffness and fat content were measured using Fibroscan.
Non-invasive markers APRI and FIB-4 scores were used to predict fibrosis severity. Data were analysed using SPSS 26.0.

Results : Among the 100 patients, 63% were diagnosed with NAFLD, with a slightly higher prevalence in females. The prevalence
of liver fibrosis was 65%, with higher rates in females. Positive correlations were found between liver stiffness and non-invasive
markers: APRI (r=0.507, p<0.0001) and FIB-4 (r=0.443, p<0.0001).

Conclusion : There is a significant prevalence of NAFLD and liver fibrosis among T2DM patients with normal BMI. Regular

screening and early intervention are crucial for preventing progression to severe liver conditions.
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on-alcoholic Fatty Liver Disease (NAFLD) may be

defined as excessive fat accumulation in the liver with
>5% of hepatocytes containing visible intracellular
triglycerides or steatosis affecting at least 5% of the liver
volume or weight in patients without any history of
significant alcohol consumption (20 gm in women and
30g in men daily)®. NAFLD encompasses a spectrum of
liver conditions ranging from simple steatosis (known as
Non-alcoholic Fatty Liver or NAFL), to Non-alcoholic
Steatohepatitis (NASH) characterized by histologically
evident ballooning degeneration of hepatocytes and
hepatocellular injury, which can then progress to fibrosis,
cirrhosis, and hepatocellular carcinoma?2. While NAFLD
is commonly associated with obesity, emerging evidence
suggests that it can also occur in individuals with normal
Body Mass Index (BMI), especially those with metabolic
conditions like T2DM in whom, it is increasingly now
recognized as a significant public health issue. In fact,
epidemiological studies suggest that, in general up to 10-
20% of individuals diagnosed with NAFLD could be lean.*
Infact, individuals with lean NAFLD have been found to
have an increased risk of developing Type 2 Diabetes
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Editor's Comment :

B InType 2 Diabetes Mellitus patients with normal BMI ie, those without
obesity, NAFLD (63%) and liver fibrosis (65%) are common.

B Non-invasive markers like APRI & FIB 4 show strong positive
correlation with liver stiffness measured by Fibroscan. Hence it
supports the utility of these markers. Therefore, regular screening
& early intervention are essential in Type 2 Diabetes Mellitus
population to prevent progression to advanced liver disease
irrespective of body weight.

mellitus (T2DM) and exhibit higher all-cause mortality
compared to their obese counterparts with NAFLD?5:6,

The prevalence of NAFLD among T2DM patients with
normal BMI is not well-documented, particularly in the
Indian population. Understanding the burden of NAFLD
in this subgroup is crucial for developing targeted
screening and management strategies. Additionally, liver
stiffness, a key indicator of liver fibrosis, can be non-
invasively measured using transient elastography
(Fibroscan). Non-invasive markers such as the Aspartate
Aminotransferase-to-Platelet-Ratio Index (APRI) and the
FIB-4 score are valuable tools for assessing liver fibrosis
risk and severity’1L.

This study was conducted to assess the prevalence of Non-
alcoholic Fatty Liver Disease (NAFLD) and liver stiffness
in patients with Type 2 Diabetes Mellitus (T2DM) who have
anormal Body Mass Index (BMI) and attend Tripura Medical
College and Dr BRAM Teaching Hospital. The objectives
were to determine the prevalence of NAFLD among T2DM
patients with normal BMI, evaluate liver stiffness using
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Fibroscan technology, and explore the relationship between
liver stiffness and non-invasive markers of liver fibrosis,
such as the APRI (Aspartate Aminotransferase-to-Platelet-
Ratio Index) and the FIB-4 score (a fibrosis index based
on age, AST, ALT, and Platelet count).

This hospital-based cross-sectional study was conducted
in the Department of Medicine at Tripura Medical College
and Dr BRAM Teaching Hospital, Hapania, West Tripura,
over one and a half years from January, 2023 to July,
2024. The study population included T2DM patients with
a normal BMI attending the Department of Medicine.
Inclusion criteria were adults aged 18 years and older
with T2DM for more than five years and a normal BMI
(18.5-24.9) as per WHO guidelines. Exclusion criteria
included patients with pre-existing Acute or Chronic Liver
Disease, heart failure or other causes of congestive
hepatomegaly, rib cage deformities preventing the use of
Fibroscan, pregnant women, unwilling participants, and
those with an implantable defibrillator or Pacemaker.

The sample size was calculated to be 100 using a non-
probability (convenient) sampling method. Data was
collected using a semi-structured proforma to gather
detailed medical history, anthropometric measurements,
and biochemical investigations. Liver fat and stiffness
measurements were performed using Fibroscan, with
APRI and FIB-4 scores derived from observed values.
Transient elastography (Fibroscan) was used to measure
liver stiffness and fat content, with liver stiffness results
categorized as FO to F4 based on kilopascals (kPa), and
liver fat content assessed using the Controlled Attenuation
Parameter (CAP).

Operational details included calculating BMI by dividing
weight in kilograms by height in meters squared. Liver
stiffness was measured using Fibroscan, with normal
results between 2 and 7 kPa. Results were categorized
from FO (1-6 kPa) to F4 (>10.4 kPa). CAP was measured
in decibels per meter (dB/m) to assess liver fat content,
with categories from SO (no steatosis) to S3 (severe
steatosis). APRI was calculated using AST level and
platelet count to predict fibrosis severity, and FIB-4 was
an index using age, AST, ALT and Platelet count to assess
liver fibrosis risk.

Data was entered into MS Excel and analyzed using SPSS
26.0, with statistical tests such as the chi-square test, t-
test and Pearson correlation applied at a significance level
of p<0.05. Ethical approval was obtained from the
Institutional Ethical Committee, and informed consent was
obtained from all participants, ensuring confidentiality and
adherence to ethical guidelines.

REsuLTs

The study included 100 diabetic patients with normal BMI,
with an average age of 55.6 years (+9.9years). The age

range was between 32 and 84 years. The majority of
participants (68%) were between 51-75 years, and the
gender distribution was 61% male and 39% female.

Among the 100 participants, 63% were diagnosed with
NAFLD using Fibroscan.

The prevalence of NAFLD was slightly higher in females
(64.1%) than in males (62.3%), but this difference was
not statistically significant (p-value >0.05).

The highest prevalence of NAFLD was observed in the
51-75 years age group

The grades of fatty liver showed that a significant number
of patients are in the advanced stages of the disease,
with Grade Il being the most prevalent (36.5%), followed
by Grade Il (33.3%) and Grade | (30.2%).

The prevalence of liver fibrosis in the study population
was 65%. Similar to NAFLD, liver fibrosis was more
common in females (71.8%) than in males (60.7%),
although this difference was not statistically significant (p-
value=0.265). The majority of fibrosis cases were found
inthe 51-75 years age group, with no fibrosis observed in
patients younger than 35 years.

The most common stage of fibrosis was Stage 2 (33.8%),
followed by Stage 1 (29.2%) and Stage 4 (26.2%). The
presence of significant fibrosis in a large proportion of patients
highlights the importance of early detection and intervention
to prevent progression to cirrhosis or liver failure.

The APRI and FIB-4 scores were used to assess fibrosis
severity and risk. Most participants had moderate to
significant fibrosis based on APRI and FIB-4 scores,with a
substantial proportion at moderate risk according to the
FIB-4 score. Specifically, the APRI score indicated that 66%
of participants had moderate or significant fibrosis, while
the FIB-4 score showed that 56% were at moderate risk.

There was a positive correlation between liver stiffness
and non-invasive markers of liver fibrosis:

« APRI and Liver Stiffness : Pearson correlation
coefficient (r) = 0.507, p-value <0.0001, indicating a strong
positive correlation.

e FIB-4 and Liver Stiffness : Pearson correlation
coefficient (r)=0.443, p-value<0.0001, also indicating a
significant positive correlation.

Discussion

The study indicates a significant burden of liver disease
among diabetic patients with normal BMI. Dash, et al
reported the overall NAFLD prevalence of 54% in Type 2
Diabetes Mellitus patients by random effects models with
variations across different populations'?. Although it did
not specifically involve those with normal BMI.

The study highlights the need for targeted screening and
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management strategies for middle-aged and older adults
with Diabetes.

A significant number of patients are in the advanced
stages of the disease. Tsai, et al in their study found that
patients with T2DM are more likely to have advanced liver
disease, with more than 50% (83/163) of the subjects
having moderate to severe NAFLD13.

It was seen that age is a significant factor in the
development of fibrosis among diabetic patients.

The presence of significant fibrosis in a large proportion of
patients highlights the importance of early detection and
intervention to prevent progression to cirrhosis or liver
failure.

There was a positive correlation between liver stiffness and
non-invasive markers of liver fibrosis: however, APRI picked
up significant fibrosis with higher sensitivity than FIB 4.

The score relations suggest that non-invasive markers like
APRI and FIB-4 scores can be effective in assessing liver
stiffness and fibrosis risk in diabetic patients (Figs 1&2).

CONCLUSION

The study concludes that there is a significant prevalence
of NAFLD and liver fibrosis among diabetic patients with
normal BMI. Despite gender differences being statistically
insignificant, there was a slightly higher prevalence in
females. The findings emphasize the importance of
regular screening and early intervention to prevent
progression to severe liver conditions. This study, being
the first of its kind in northeast India, particularly in Tripura,
suggests the need for further research with larger and
more diverse samples to validate these findings.

The study underscores the need for comprehensive
management strategies focusing on liver health in diabetic
patients, regardless of their BMI. Regular screening, early
detection and appropriate interventions are crucial to
prevent the progression of NAFLD and liver fibrosis to
more severe liver conditions such as cirrhosis and liver
failure. Overall, this study highlights the importance of
addressing liver health in diabetic patients and provides
valuable insights for clinical practice and future research.
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