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Abstract

Introduction: Nonalcoholic fatty liver disease (NAFLD) is one of the most important causes of liver disease
worldwide and will probably emerge as the leading cause of end-stage liver disease in the coming decades, with
the disease affecting both adults and children. Objective: The present study had undertaken to study the
Prevalence of Non-Alcoholic Fatty Liver Disease in Hypertensive Patients.

Method: A Prospective observational study was conducted during October 2020 to October 2022 at Department
of Medicine, Government Medical College and Hospital, Chh. Sambhajinagar, Maharashtra, India Patient with
history of Hypertension and age more than 18 years were enrolled in this study.

Results: In present study, out of 600 cases screened only 350 cases of HTN came for follow-up and among
them 90 patients were diagnosed as NAFLD. This prevalence of NAFLD among hypertensive patient was
25.71%. The Mean age of patients was found to be 42.70 + 7.34 years. Maximum numbers of cases were
females 52.22% and males 47.78%. Male to female ratio was 1.09:1. Most of patient 56.67% residing in rural
area followed by 43.33% were from urban area. Majority of 56.0% patients were having NAFLD Grade II
followed by 40.0% of grade I and 4% of grade III NAFLD.

Conclusion: The prevalence of NAFLD among hypertensive patient was 25.71%. Most of patients had history
of hypertension of 5-10 years. Majority of patients under study were obese and overweight BMI was found to be
significantly associated NAFLD. It can be inferred that a clinician should have a high index of suspicion in
order to detect NAFLD early in the course of the disease as symptoms and signs of NAFLD are non-specific
duration and occur later in the course of the disease. Early detection would help not only in modifying the
disease course and delaying its complications but would also play a major role in preventive of disease.
Keywords: Hypertension, Fatty liver disease, Nonalcoholic.
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Introduction

Nonalcoholic fatty liver disease (NAFLD) is one of
the most important causes of liver disease
worldwide and will probably emerge as the leading
cause of end-stage liver disease in the coming
decades, with the disease affecting both adults and
children [1].

The epidemiology and demographic characteristics
of NAFLD vary worldwide, usually parallel to the
prevalence of obesity, but a substantial proportion
of patients are lean.

The large number of patients with NAFLD with
potential for progressive liver disease -creates
challenges for screening, as the diagnosis of NASH
necessitates invasive liver biopsy [1]. Furthermore,
individuals with NAFLD have a high frequency of
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metabolic comorbidities and could place a growing
strain on health-care systems from their need for
management. While awaiting the development
effective therapies, this disease warrants the
attention of primary care physicians, specialists and
health policy makers [1].

The accumulation of lipids within hepatocytes is
commonly referred to as fatty liver. Fatty liver has
traditionally been considered as a benign and
reversible condition and to represent an on-specific
response of the liver to metabolic stress of different
origin.

Previously, most cases of fatty liver were attributed
to excessive alcohol consumption [2].Hypertension,
a multifactorial disorder resulting from the
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interplay between genetic predisposition and
environmental risk factors, affects ~<30% of adults.
Emerging evidence has shown that non-alcoholic
fatty liver disease (NAFLD), as an underestimated
metabolic abnormality, is strongly associated with
an increased risk of incident prehypertension and
hypertension. However, the role of NAFLD in the
development of hypertension is still obscure and is
highly overlooked by the general public [2].

NAFLD and HTN are highly common disorders. In
NAFLD and HTN, there 1is considerable
interpatient variability in both severity and rate of
progression. In both disorders, the term “silent
killer” is used, because in both conditions a
relatively long-term “silent disease” may lead to
serious complications and increased mortality.
NAFLD is associated with a high rate of mortality
from CVD, late-stage liver disease and
hepatocellular carcinoma (HCC) [3].

In the past few years, several cross-sectional
studies have indicated that the presence and
severity of NAFLD are associated with increased
blood pressure and the presence of both
prehypertension and hypertension [4,5,6].

Hypertension can lead to differences in NAFLD
course and condition the rapid deterioration of
fatty liver patients and combination of this
pathologies could be aprecursor of the metabolic
syndrome. The more prevalent NAFLD may occur
early in the development of hypertension, even in
conditions of the absence of other metabolic risk
factors. The present study had undertaken to study
the Prevalence of Non-Alcoholic Fatty Liver
Disease in Hypertensive Patients and correlation
between duration of hypertension and non-
alcoholic fatty liver disease.

Methods and Materials

Approval of institutional ethics committee was
taken prior to commencement of this study. The
study was undertaken in the Department of
Medicine, Government Medical College and
Hospital, Chatrapati Sambhajinagar [MS], India.

Study Design: The present study is a prospective
Cross-Sectional study.

Study Duration: The study was conducted from
October 2020 to October 2022.

Source of Patient: hypertension patients visited to
OPD of Department of Medicine, Government
Medical College, and Aurangabad

Inclusion Criteria:

1. Age groups above 18 years

2. Patient with history of Hypertension.

3. Ultrasound showing hyperechoic liver
suggestive of fatty liver.

4. Patient who give consent for the study.
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Exclusion Criteria:

1. Age group less than 18 years.

2. Patient with history of significant alcohol
intake.

3. Patients having diabetes.

4. Patients with positive serological markers for
hepatitis Band C.

Baseline screening process and recording:

e Detail clinical history: including alcohol
consumption

e Thorough clinical examination: including
anthropometric measurements like height,
weight and Waist Hip ratio.

e Body Mass Index (BMI):

e Routine blood investigation- complete blood
count, liver function test, renal function test, sr.
electrolyte  urine  routine = microscopy
(microalbuminuria), BSL. Etc.

e  Sr. cholesterol level (HDL, LDL, VLDL).

e Sr. triglyceride level.

e  Electrocardiography (ECG).

o Radiology examination: USG abdomen and
Chest X-Ray (optional).

Procedure of data collection

The present study was conducted in a medicine unit
of tertiary care teaching center. Study population
was identified from emergency department (ED),
OPD and patient admitted in medicine wards of
medicine department who satisfied inclusion
criteria. Total 90 patients were identified and
informed written consent was taken from patient.

Once patient was enrolled after taking necessary
consent from the patient and relatives the study
patient was thoroughly interviewed, examined and
investigated by  the investigator.  Detail
demographic data, history of illness and thorough
general and all systemic examination findings were
recorded in detailed case performa pre validated by
department faculties. Routine investigations such as
LFT, cholesterol, triglycerides were done from
central laboratory of institute and from concerned
department.

USG/CT was conducted at radiology department
for diagnosis of NAFLD. All the patient who
satisfied inclusion criteria after detailed evaluation.
Patients were examined by the investigator and
diagnosis was confirmed and grading of NAFLD
was done with the help of senior physicians from
department of medicine. After the all necessary
examination, the data was entered in master chart
in MS-excel on regular intervals. Data of 90
selected patients was analyzed with the help of
SPSS software version 20. On analysis of data
observations were noted and results were
formulated.
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Observation and Results

The study was undertaken to find out non-alcoholic
fatty liver disease in hypertensive patients. Total 90
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patients diagnosed to head-on-alcoholic fatty liver

to

disease after applying exclusion criteria were
studied during 2020
department of tertiary care centre.

2022 in medicine

1: Prevalence of Non-alcoholic fatty liver disease among hypertensive patient

Total patient | Came for | Prevalence of | Prevalence of NAFLD among
screened for HTN | follow-up hypertension hypertensives

during study period Freq % Freq %

600 350 350 58.33 90 25.71

In present study during study period, we screened
patient for hypertension, also during study period a
multi-diagnostic camp was conducted by our
tertiary care centre during that also we screened

patients. So out of 600 cases screened only 350

Table 2: Age wise distribution of study population [n = 90]

cases of HTN came for follow-up and among them
90 patients were diagnosed as NAFLD.

This data gave us prevalence of NAFLD among
hypertensive patient which was 25.71%.

Age Group (years) Frequency Percentage Range Mean + SD
21- 30 05 05.56 28-57 years 42.70 +7.34
31-40 27 30.00

41-50 41 45.56

>51 16 17.78

Total 90 100

Above table shows that maximum number of cases 41 (45.56%) were in the age group of 41-50 years followed
by 27 (30%) in 31-40 years, 16 (17.78%) in >50 years, 5 (5.56%) in<30 years. The age ranges from 28-57 years
of age. The Mean age score and standard deviation was found to be 42.70 + 7.34.

Table 3: Gender wise distribution of study population [n = 90]

Gender Male Female Total p value
21-30 03 (60%) 02 (40%) 05 0.94
31-40 13 (48.15%) 14 (51.85%) 27 NS
41-50 20 (48.78%) 22 (46.81%) 42

>5l1 07 (43.75%) 09 (56.25%) 16

TOTAL 43 (47.78%) 47 (52.22%) 90

[Chi square test (x%) =0.427, p>0.05 as NS: Non significant]

In the present study maximum numbers of cases were females 47 (52.22%) and remaining were males 43
(47.78%). Male to female ratio was 1.09:1.

Table 4: Residence wise of study population [n = 90]

Residence Frequency Percentage
Urban 39 43.33
Rural 51 56.67
Total 90 100%

In the present study of 90 patients, most of patient 51 (56.67%) residing in rural area followed by 39 (43.33%)

were from urban area

Table 5: Smokers among study population [n = 90]

Characteristic Smoking p value
Yes No
Grading of NAFLD | I 25 (65.79%) 14 (26.92%) 0.560 (NS)
11 22 (57.89%) 20(38.46%)
1 05 (13.16%) 04 (07.69%)
Duration of HTN | >1to5 12 (23.08%) 07 (18.42%) 0.589
(Year) >5-10 24 (46.15%) 22 (57.89%) (NS)
> 10 16 (30.77%) 09 (23.68%)
Total 52 (56.67%) 38 (42.22%)
[Chi square test (x2) was used, p>0.05 as NS: Non significant]
Joshi et al. International Journal of Current Pharmaceutical Review and Research
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In present study maximum no. 52 (56.67%) of
patients was smokers followed by non-smoker 38
(42.22%).

Among smoker most of patient 25 (65.79%) had
first degree of NAFLD followed by 22 (57.89%)
had second degree of NAFLD and 5 (13.16%)
patients were having third degree of NAFLD.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Duration of HTN among smokers most 24(46.15%)
had for 5-10 years followed by 16 (30.77%) for >
10 years and 12 (23.08%) had it for < Syears.

On applying chi-square test no significant
correlation between smoking with degree of
NAFLD hypertension & duration of hypertension
(p>0.05).

Table 6: Duration of hypertension among study population [n = 90]

Duration of Grading of NAFLD Total Mean + SD p value
HTN (years) | 11 I

< 5 years 09 (47.37%) | 08 (42.11%) | 02 (10.53%) 19 21.11%) | 8.91+4.04 0.734
5-10 years 20 (43.48%) | 20 (43.48%) | 06 (13.04%) 46 (51.11%) (NS)
>10 years 10 (40.00%) 14 (56%) 01 (04.00%) 25 (27.78%)

[Chi square test (x?) =1.159, p>0.05 as NS: Non significant]

In present of 90 patient maximum number 46 (51.11%) were having h/o of hypertension for 5-10 years followed
by 25 (27.78%) were having hypertension for more than 10 years and 19 (21.11%) were having hypertension for
less than 5 years. The mean duration of h/o hypertension was 8.91 + 4.04 and no significant correlation found
between duration of hypertension and degree of non- alcoholic fatty liver disease.

Table 7: Waist hip ratio among study population [n = 90]

W/H ratio Grading of NAFLD Total Mean + SD p value
I [T | 11

Male (n=43)

Low risk 04(30.77%) | 07(53.85%) | 02(15.38%) 13(30.23%) 1.03+0.13 0.173

Moderate risk 01(25.00%) | 03(75.00%) | 00 04(09.30%) (NS)

High risk 01(03.85%) | 21(80.77%) | 04(15.38%) | 26(60.47%)

Female (n=47)

Low risk 00 00 02(100%) 02(04.26%) 1.03+0.12 0.005

Moderate risk 00 02(100%) 00 02(04.26%) (S)

High risk 09(20.93%) | 30(69.77%) | 04(09.30%) | 43(91.49%)

[Chi square test is used, p<0.05 considered as significant (S)]

In present study of 90 patients, out of 47 females’
maximum numbers 43 (91.49%) were at high risk
followed by 02 (4.26 %%) were at low & moderate
risk developing serious health conditions. Among
43 males most patients 26 (60.47%) were at high
risk followed by 13 (30.23%) were at low risk and

4 (9.30%) patients were at moderate risk for
developing serious health condition. The mean
waist hip ratio was 1.03 + 0.12 &1.03 + 0.13 for
female and male respectively. Further W/H ratio
was found significant with female gender as
p=0.005.

Table 8: BMI among study population

BMI Grading of NAFLD Total Mean + SD p value
I 11 111

Underweight 09 (100%) 00 00 09(10.00%) | 22.8+2.95 0.0001

Normal 26(86.67%) | 03(10.00%) | 01(03.33%) 30(33.33%) (S)

Overweight 03(15.00%) 17(85.00%) | 00 20(22.22%)

Obese 01(03.22%) | 22(70.97%) | 08(25.81%) 31(34.44%)

[One way ANOVA (F) =85.55, p<0.05 as S: Significant]

In the present study most of 31 (34.44%) patients
were obese followed by normal BMI in 3033.33%),
overweight in 20 (22.22%) and underweight in 9
(10%) of patient. Out of 31 obese patient
maximum number 22 (70.97%) had second degree
of NAFLD followed by 8 (25.81%) had third
degree of NAFLD and only 1 (3.22%) had first
degree of NAFLD. The mean BMI score was 22.8
+ 2.95. Further there was significant correlation
between BMI and degree of NAFLD (p=0.0001).
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Discussion

NAFLD is the leading cause of cirrhosis, liver
disorders, and liver-related mortality. The increased
fat deposition in hepatocytes results from a myriad
of factors including insulin resistance, lipotoxicity,
and changes in gut microbiota can increase hepatic
and extrahepatic complications. Several
epidemiological studies have shown that NAFLD
can lead to an increment in all-cause mortality and
is significantly associated with the development of
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hypertension (HTN), cardiovascular diseases
(CVDs), hepatocellular  carcinoma, diabetes
mellitus, and renal and lung diseases [7].

Prevalence of NAFLD: In present study during
study out of 350 cases of HTN90 patient were
diagnosed as NAFLD. The prevalence was 25.71%.
Similarly in study conducted by Ajmal MR. et.al
[8] out 104 patients were studied and among them
58 (55.8%) were hypertensive. Among these
hypertensive cases 34 (42.2%) reported to had
NAFLD.

Similarly in a prospective study done by Saritha
SS. etal [9] prevalence of NAFLD in the
hypertensive patients was 18.69%. According to
Donati G. et.al [10] hypertensive patients showed a
significantly higher prevalence of fatty liver (17/55
patients, 30.9%) than control subjects (7/55, 12.7%;
p=0.041).

Very few studies from rural India have attempted
the estimation of NAFLD prevalence [11]. The
overall prevalence of NAFLD in Asian countries
ranges from 9% to 40% [6]. Present study reports
the same range prevalence of NAFLD in rural
population.

Age: In present study most cases 42 (45.56%) were
in the age group of 41-50 years followed by 27
(30%) in 31-40 years. Mean age score was 42.70 +
7.34.

Similarly in a cross-sectional study done by Anurag
L. et.al [11] found that the mean score for age was
50.75 £ 14.06. Also, in Gaharwar R. et.al [12] in
their study found maximum number of patients
were in 4" and 5%decades that the mean age was
49.13 + 9.65. Ajmal MR. et.al [8] found that most
patients with NAFLD (63.8%), were in the age
group of 4060 years. Overall, the mean age of the
patients was 53.8 + 11.7 years.

According to Saritha SS. etal [9] maximum
number of patients 8 (40%) were in age group of
41-50 followed by 5 (25%) in 51-60, 4 (20%) in
30-40 and 3 (15%) patients were > 61 years of age.
Also, it was reported the mean age score was 51.4
+ 11.1. According to cross-sectional study
conducted by Pande A. et.al [13] reported that
mean age of the patient was 53.70+7.22years.

Sex: In present study most were females 47
(52.22%) and remaining were males 43 (47.78%).
Further it was found that Male to female ratio was
1.09:1.

Similarly in study done by Gaharwar R. et.al [12]
found that61.1% were females and 1438.9% were
males also Male: Female ratio was 3:4.

A study by Ng CH.et.al [7] showed that women
with NAFLD were more likely to have HTN. The
female gender in NAFLD is also related to a higher
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risk of advanced fibrosis which may result in
increased arterial stiffness and endothelial
dysfunction.

Similar to our study findings Anurag L. et.al [11]
found that there was female preponderance 48
(56.47%) in study followed by male 37 (43.53%)).

In a study by Ajmal MR. etal [14] which
comprised of 84 (80.8%) males and 20 (19.2%)
females. 20 (19.2%) patients.

Duration of Hypertension: In present of 90
patient maximum number 46 (51.11%) were having
h/o of hypertension for 5-10 years followed by 25
(27.78%) were having hypertension for more than
10 years and 19 (21.11%) were having
hypertension for less than 5 years. The mean
duration of h/o hypertension was 8.91 + 4.04 and
no significant correlation found between duration
of hypertension and degrees of non- alcoholic fatty
liver disease.

The possibility of the two-way relationship
between these diseases remains under study.
Prospective cohort study of Liu P. et. al [15]
showed that 24.5% participants developed NAFLD
on the background of HTN. Aneni E. C. et al [16]
concluded that controlling blood pressure levels
among even non-obese hypertensive patients may
be important in preventing or limiting NAFLD.

BMI: In the present study most of 31 (34.44%)
patients were obese followed by normal BMI in 30
33.33%), overweight in 20 (22.22%) and
underweight in 9 (10%) of patient. Out of 31 obese
patient maximum number 22 (70.97%) had second
degree of NAFLD followed by 8 (25.81%) had
third degree of NAFLD and only 1 (3.22%) had
first degree of NAFLD. The mean BMI score was
22.8 + 2.95. Further there was significant
correlation between BMI and degree of NAFLD
(p=0.0001).

Similarly in study Gaharwar R. etal [12]
22(31.42%) patients were overweight, 32 (45.7%)
patients were obese, out of which 24 (34.38%)
were moderately obese and 8(11.42%) were
severely obese (BMI > 30).In a cross-sectional
study done by Anurag L. et.al [11] found that the
mean score for BMI was 25.38 + 6.58. Also, in
study conducted by Ajmal MR. et.al [8] reported
mean BMI of 23.7 + 3.8. Which was found
significant (p=0.003). Similarly, Pande A. et.al [13]
reported that mean BMI was 27.6 + 4.39. In study
conducted by Donati G. et.al [10] reported that in
case control study that the cases had slightly higher
body mass index (24.9 (3.0) v 24.0 (2.2); p=0.043)
than controls.

NAFLD is typically seen in obese populations who
might complain of pain in right hypochondrium
and fatigue. Apart from BMI it was observed that
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in present study number of smokers were 52
(56.67%). The study by Ajmal MR. et.al [8] out of
72 patient 42 (58.3%) were smokers. In present
study 69 (76.67%) had w/h ratio at high risk level.
According Gaharwar R. et.al [12] 41 (58.57%)
patients had increased waist circumference.

Conclusion

The prevalence of NAFLD among hypertensive
patient was 25.71%. Majority of NAFLD patients
were from age group of 41-50 years. Most of
patients had history of hypertension of 5-10 years.
Majority of patients under study were obese and
overweight BMI was found to be significantly
associated NAFLD. It can be inferred that a
clinician should have a high index of suspicion in
order to detect NAFLD early in the course of the
disease as symptoms and signs of NAFLD are non-
specific duration and occur later in the course of
the disease. Early detection would help not only in
modifying the disease course and delaying its
complications but would also play a major role in
preventive of disease.
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