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ABSTRACT
Background: Non-alcoholic fatty liver disease (NAFLD) or non-alcoholic
steatohepatitis (NASH) is a multisystem disease and involves extra-hepatic organs and
thus have strong association with components of metabolic dysfunction. Presence of
single component of the metabolic dysfunction anticipates the appearance of
additional metabolic components over time. With this objective, the present study
aims at assessing the proportion of various metabolic components in NAFLD/NASH
patients attending tertiary care hospital. Methodology: A record review was
undertaken to extract the data of NAFLD/NASH patients who were presenting to
outpatient clinics or/and inpatient wards in Department of Hepatology from August
2009 to March 2020. Medical records of NAFLD/NASH patients were extracted in
pre-defined format. In case several visits of the patients were reported, the first visit
was considered using unique hospital Identity number. The data was analyzed in
STATA version 14. p-value of <0.05 was considered to be significant. Results: A
total of 1398 patients were included in the final analysis. Mean age of patients was
54.4±11.9 years and 76% were males. The median ALT and AST was found to be 35
IU/l (IQR: 24 -56 IU/l) and 48 IU/l (IQR: 34–74 IU/l) respectively. The obesity
(66.45%) and diabetes (51.86%) were found to be the most common noncommunicable diseases associated with NAFLD/NASH patients. The odds of
cirrhosis (LSM≥13) was 6.13 (95%CI: 4.43 – 8.48) times among diabetics as
compared to odds of non-cirrhosis (LSM≥13) among non-diabetics (p <0.001). The
univariate association with obesity and hypertension was also found to be significant.
Conclusion: There is higher prevalence of non-communicable diseases among
NAFLD/NASH patients.
Keywords: Non-communicable diseases, NAFLD, Prevalence

Introduction
Non-alcoholic fatty liver disease (NAFLD) is the
most common liver disorders in western world [1, 2]
and is emerging as the major cause of liver diseases in
developing countries like India, with a prevalence
ranging from 9% to 55% in general population [3, 4].
Prevalence of non-alcoholic steatohepatitis (NASH), a
progressed form of NAFLD is estimated to be 1.5–
6.45% in the general population whereas prevalence of
NASH among biopsy confirmed NAFLD cases is
59.10% (95% CI: 47.55-69.73) [5, 6].
Earlier, NAFLD was considered to be a benign
condition, however with advancements in imaging and
medical technology, it has now being recognized as a
disease with liver-related morbidities which can
progress to cirrhosis, liver failures and hepatocellular
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carcinoma [7]. Over the years, it has been found that
the clinical burden of NAFLD is not only restricted to
liver-related morbidity and mortality, rather evidences
suggest NAFLD to be a multisystem disease, involving
extra-hepatic organs and several regulatory pathways.
A meta-analysis of 86 studies with a sample size of
8,515,431 from 22 countries reported strong
association of NAFLD with obesity (51.34%; 95% CI:
41.38-61.20), type 2 diabetes mellitus (T2DM)
(22.51%; 95% CI: 17.92-27.89), hyperlipidemia
(69.16%; 95% CI: 49.91-83.46%), hypertension
(39.34%; 95% CI: 33.15-45.88), and metabolic
syndrome (42.54%; 95% CI: 30.06-56.05)[1]. Thus,
these evidences from clinical, experimental and
epidemiological studies indicate strong association of
NAFLD with components of metabolic dysfunction,
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indeed NAFLD is considered to be the hepatic
manifestation of metabolic dysfunction [8].
The pooled prevalence of NASH among T2DM
patients was reported to be 37.3% (95% CI 24.750.0%) [9]. In addition to this, patients with NAFLD
have higher risk of CVD‐related mortality as compared
to their counterparts in general population (15.5%
versus 7.5%; P=0.04) [7]. Further, several studies have
supported the concept that NAFLD and NASH
anticipates the development of T2DM and metabolic
syndrome [10, 11]. However, there is a continued
scientific debate about the primacy of metabolic
components over NAFLD or, conversely, NAFLD over
the metabolic components [12].
Nevertheless, the presence of single metabolic
conditions tends to aggregate in the individuals and the
presence of each of the trait anticipates the appearance
of additional metabolic components over time [13].
This aggregation of traits together result in progression
of the disease to cirrhosis and development of
hepatocellular carcinoma [14, 15]. Thus, it is important
to study the clinical profile of NAFLD/NASH patients
to understand the proportion of various metabolic
conditions. With this objective, the present study aims
at assessing the proportion of various metabolic
components in NAFLD/NASH patients attending
tertiary care hospital.
Methodology
Study design and setting
A record review was undertaken to extract the
data of NAFLD/NASH patients who were presenting to
outpatient clinics or/and inpatient wards in Department
of Hepatology at the Institute of Liver and Biliary
Sciences, New Delhi, from August 2009 to March
2020. ILBS is tertiary care hospital under Government
of National Capital Territory of Delhi which provides
specialized care in the field of liver and biliary
diseases.
Study population
Inclusion criteria:
1. Age>18 years
2. Patients with NAFLD/NASH confirmed based on
their histological and/or radiological features.
Patients with cryptogenic fibrosis or cirrhosis in
absence of significant alcohol consumption
(>30gm/day in men and >20gm/day in women) [16]
and absence of other liver related etiologies like
viral hepatitis, liver-related autoimmune liver
diseases, cholestatic or drug-induced liver injuries
were also considered as NAFLD/NASH cases in the
analysis [17].
Exclusion criteria:
1. Patients who were found to be positive for HBsAg
and HBV-DNA.
2. Patients who were positive for Anti-HCV [18].
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Operational definitions
Patients were considered to be diabetic as per the
criteria defined by American Diabetes Association
(fasting plasma glucose above 126mg/dl or oral
glucose tolerance test above 200 mg/dl or HbA1C
above 6.5%) [19], or those already on treatment with
oral hypoglycemic or had mention of history of
diabetes in his/her case report. Patients were
considered to be hypertensive as per the definition
provided by American Heart Association (systolic
blood pressure above 140 mmHg and/or diastolic blood
pressure above 90 mmHg) or those are on
antihypertensive medications or had mention of history
of hypertension in his/her case report [20]. Obesity was
defined as BMI above 24.99 kg/m2 or had mention of
overweight or obesity in their case report.
The medical records of NAFLD/NASH patients
who visited outpatient clinics or/and inpatient wards in
Department of Hepatology at the Institute of Liver and
Biliary Sciences, New Delhi, from Aug 2009 to Mar
2020 were extracted in pre-defined format with
necessary variables. In case several visits of the
patients were reported, the first visit was considered
and remaining visits were removed from the final list
of analysis using unique hospital Identity (UHID)
number. This was done to ensure inclusion of unique
entries as well as presentation of case at his/her first
time of visit to the hospital. Since it was a record
review, all eligible NAFLD/NASH patients were
included in the analysis.
The study conformed to the Declaration of
Helsinki of 1975, as revised in 1983, and was
undertaken with the permission of competent authority
as well as Institutional Ethics Committee approval via
letter F.37/(1)/9/ILBS/DOA/2020/20217/321 dated
May 1, 2020. Since it was a record review, informed
consent of patients was not required and to maintain
the confidentiality of the patient, data was made
anonymous by deleting the personal details such as
name and address, henceforth using UHID as the
unique number.
The data was analyzed in STATA version 14.
Proportion, mean with standard deviation (SD) and
median with inter quartile range (IQR) were used to
provide descriptive statistics. A univariate analysis was
performed using chi square where p value of <0.05 was
considered to be significant. Odds ratio (OR) along was
95% Confidence intervals (CI) was provided to
represent the association between cirrhotic status and
other non-communicable diseases.
Results
A total of 89,448 records of NAFLD/NASH
patients from Aug 2009 to Mar 2020 were found. Out
of which, 82,794 records were found to be multiple
entries of the same patients due to their several follow
up visits to ILBS. A total of 1398 patients were
included in the final analysis after exclusion of
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multiple entries of same patients (82,794) and
incomplete or missing data (5,256) as seen in Figure 1.

two-third of the participants were obese as represented
in table 2. The obesity (66.45%) and diabetes (51.86%)
were found to be the most common non-communicable
diseases associated with NAFLD/NASH patients. The
coexistence of obesity among diabetic NAFLD/NASH
patients was found to be 67.31% whereas the
concomitant prevalence of obesity among hypertensive
NAFLD/NASH patients was found to be 63.63%. The
presence
of
diabetes
among
hypertensive
NAFLD/NASH group was found to be 77.78% and
52.53% in obese NAFLD/NASH group as seen in
figure 2. Approximately 15% were found to have no
component of metabolic dysfunction, whereas at least
one metabolic condition was present in 85% of the
patients. The coexistence of all the three factors:
obesity,
diabetes
and
hypertension
among
NAFLD/NASH patients was found to be 6.87% (Table
2).

Figure 1 Flowchart of inclusion of NAFLD/NASH
selection process followed for the impact assessment
study
The mean age of participants was found to 54.4±11.9
years and 76% of the participant were males. The
median ALT and AST was found to be 35 IU/l (IQR:
24-56 IU/l) and 48 IU/l (IQR: 34 – 74 IU/l)
respectively. The mean BMI of the included
NAFLD/NASH patients was found to be 26.24±3.89
kg/m2. The median value of Liver stiffness
measurement (LSM) was found to be 20.6 kPa (IQR:
7.55 – 42.05 kPa) (Table 1).
Table 1. Clinical profile of patients having
NAFLD/NASH (N =1398)
Characteristics
n (%)
Mean Age (SD)
54.4 (11.9)
Gender
- Male
1,061 (75.89)
- Female
337 (24.11)
Mean BMI (kg/m2)
26.24 (3.89)
BMI Category
<18.5
38 (2.72)
18.5 – 24.9
444 (31.76)
24.9 – 29.9
713 (51.00)
>30
203 (15.52)
Median ALT (IQR), (n=1,172)
35 (24 -56)
Median AST (IQR), (n=1,176)
48 (34 – 74)
Median Liver stiffness measurement
20.6
(IQR), (n =828)
(7.55 – 42.05)
History of diabetes was found to be among
51.86% of the participants whereas hypertension was
found among 14.16% of the participants and more than
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Figure 2 Co-existence of non-communicable diseases
among NAFLD/NASH patients
Table 2. Concomitant existence of non-communicable
diseases in NAFLD/NASH patients (N =1398)
Non-communicable disease
n (%)
Patients having:
- No component of metabolic
218
dysfunction
(15.59)
- One component of metabolic
604
dysfunction
(43.20)
- Two components of metabolic
480
dysfunction
(34.33)
- Three components of metabolic
96
dysfunction
(6.87)
History of Diabetes
725 (51.86)
History of HTN
198 (14.16)
History of Obesity
929 (66.45)
History of Diabetes and Obesity
488 (34.91)
History of Diabetes and HTN
154 (11.02)
History of HTN and Obesity
126 (9.01)
History of Diabetes, Obesity and HTN
96 (6.87)
The odds of cirrhosis (LSM≥13) is 6.13
(95%CI: 4.43 – 8.48) times among diabetics as
compared to odds of non-cirrhosis (LSM≥13) among
non-diabetics (p <0.001). The univariate association
with obesity and hypertension is also found to be
significant as described in table 3.
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Table 3 Association of non-communicable diseases on Liver stiffness measurement values (N=828)
Presence of noncommunicable diseases
Obesity

n (%)
Non-cirrhosis
Cirrhosis
LSM <13; n=322
(LSM≥13); n=506
206 (35.9)
368 (64.1)

Odds ratio
(95% CI)

p-value

1.50 (1.11 – 2.03)

0.008

Diabetes

66 (17.5)

310 (82.5)

6.13 (4.43 – 8.48)

<0.001

Hypertension

31 (26.1)

88 (73.9)

1.97 (1.27 – 3.06)

0.002

Discussion
NAFLD is a multi-system disease which is known
to be the hepatic manifestation of metabolic
dysfunction. Thus, NAFLD is associated with several
non-communicable diseases such as diabetes, obesity
and hypertension. Among 1328 NAFLD/NASH
patients, at least one component of metabolic
dysfunction was present in 96.1% and a small
proportion of approximately 15.% didn’t have any
components of metabolic dysfunction. These findings
are in line with a previous study undertaken in general
population of blood donors from India [4].
Diabetes and obesity were found to be the most
common non-communicable disease co-existing with
NAFLD/NASH conditions in the present study.
Although diabetes and obesity are well established risk
factors of NAFLD, however, the actual pathological
mechanism by which they induce NAFLD is unclear. It
is uncertain whether obesity or diabetes induces
NAFLD or whether there is an overlapping
pathophysiological mechanism between them.
Majority of the NAFLD/NASH patients in the
study were diabetics and consequently, have nearly six
fold higher odds of having liver cirrhosis. The similar
findings have been reported by a previous study where
presence of diabetes increased the risk of NAFLD by
three-folds. The underlying biological mechanism of
the association is not fully illustrated, however, traces
of liver inflammation, metabolic stress and insulin
resistance can be figured between diabetes and
NAFLD/NASH conditions. Further according to USbased population study NAFLD and diabetes were the
first two common factors seen in patients suffering
from hepatocellular carcinoma (HCC) [21]. In addition
to this, presence of diabetes can independently increase
the risk of developing HCC by two-to-three-folds
indicating a strong role of diabetes in progression of
NAFLD [22].
The odds of cirrhosis was also observed to be
higher in those with obesity and having hypertension.
It has been observed in several studies, prevalence of
NAFLD increased with increasing BMI. The
coexisting prevalence of obesity with NAFLD as
observed from previous studies is found to be 72-90%
[23]. Similar higher prevalence was observed in
healthy individuals from India in an earlier study [24].
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One of the limitations of our study is that
information of various confounding factors such as
socioeconomic, physical activity, diet which may have
an influence on the high prevalence of metabolic risk
factors and NAFLD in them were missing because the
present study was a record review rather than a
prospective data collection study. In addition to this,
the study predominantly includes males and hence
there could be an overestimation of the noncommunicable diseases as males are more susceptible
to such diseases. However the paucity of the female
gender in our study could be the true reflection of the
differential
gender
distribution
among
the
NAFLD/NASH patients at our institute. Thus, the
results of the present study can’t be generalized to the
whole country. Further the years of existence of the
disease also effects the coexistence of noncommunicable disease, however, since it was a record
review information about the duration of the disease
could not be extracted. Thus a prospective data
collection study should be planned to overcome the
limitations of the study and to estimate the true
concomitant prevalence of non-communicable diseases
among NAFLD/NASH patients.
Conclusion
There is higher prevalence of NAFLD with other
non-communicable diseases such as obesity, diabetes
and hypertension, indicating the expansion of a modern
lifestyle epidemic in the population and thus would
require necessary preventive strategies at various
health system levels to control this lifestyle epidemic.
As NAFLD is a multi-system disease, it requires a
multi-disciplinary assessment which can initiate early
treatment measures to decrease the diseases burden.
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