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Abstract

Introduction: Nonalcoholic fatty liver disease (NAFLD) encompasses a spectrum of clinic-pathologic entities
that have in common the presence of fat accumulation in the liver in the absence of significant alcohol
consumption. 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 present study is conducted to
study the clinical profile 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
diagnosed NAFLD with hypertension and age more than 18 years were enrolled in this study.

Results: In present study, 90 patients of NAFLD with HTN were enrolled. Most of the patients 46.67% had 2nd
degree of NAFLD followed by 43.33% had Ist degree and 10% had 3rd degree of non-alcoholic fatty liver
disease. There was statistical significance relation between diastolic BP and degree of NAFLD (p=0.035). No
mortality was seen among study patients. In multivariate analysis non-alcoholic fatty liver disease grading was
significantly related with BMI (p=0.0001), W/H ratio (p=0.0001) & triglyceride (p=0.004).

Conclusion: There was statistical significance relation between diastolic BP and degree of NAFLD. In
multivariate analysis non-alcoholic fatty liver disease grading was significantly related with BMI, W/H ratio &
triglyceride. Early detection would help not only in modifying the disease course and delaying its complications
but would also play a major role in preventive cardiology as its association with metabolic syndrome is frequent
and its components are well documented cardiovascular risk factors.
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Introduction

Nonalcoholic  fatty liver disease (NAFLD)
encompasses a spectrum of clinic-pathologic

benign and reversible condition and to represent an
on-specific response of the liver to metabolic stress

entities that have in common the presence of fat
accumulation in the liver in the absence of
significant alcohol consumption.

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]. The accumulation of lipids within
hepatocytes is commonly referred to as fatty liver.
Fatty liver has traditionally been considered as a
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of different origin. Previously, mostcases of fatty
liver were attributed to excessive alcohol
consumption [2]. Non-alcoholic fatty liver disease
(NAFLD) is closely linked to key components of
metabolic syndrome.

The growing awareness of NAFLD’s significance
and its strong connection to metabolic syndrome
has led to increased interest in its potential role in
the development of cardiovascular disease (CVD).
Hypertension, a multifactorial disorder resulting
from the interplay between genetic predisposition
and environmental risk factors, affects ~30% of
adults. Emerging evidence has shown that non-
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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 India, both NAFLD and cardiovascular disease
appear to be on a rising trend. The combination of
these problems leads to a significant increase in the
severity of deviations in these indicators, which
makes it possible to consider HT as a trigger factor
for the progression of NAFLD in patients with this
"nosological tandem” [4].

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 [5].

The more prevalent NAFLD may occur early in the
development of hypertension, even in conditions of
the absence of other metabolic risk factors. The
controlling blood pressure levels among even non-
obese hypertensive patients may be important in
preventing or limiting NAFLD [6].

Methods and Materials

This study was conducted during the period from
October 2020 to October 2022 as a prospective
observational study in the Department of Medicine
at tertiary care hospital.

Research design: The researcher has adopted cross
sectional study design to assess prevalence of Non-
alcoholic fatty liver disease (NAFLD) among
hypertensive cases and study the biochemical
profile of NAFLD among hypertensive cases.

This study approach adopted for the study which
provides best frame work for the study.

Study population: All the diagnosed cases
presenting with Non-alcoholic fatty liver disease
(NAFLD) with known case of hypertension who
admitted in wards, emergency department &
attending OPD of department of medicine at
tertiary care hospital.

Sampling technique & sample size: For the
present study the samples were those cases of Non-
alcoholic fatty liver disease (NAFLD) with known
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cases of hypertension that got admitted during the
study period and got treatment for the same at
tertiary care hospital. Total 90samples were
selected by non-probability convenient sampling
method was used to select patients at tertiary care
hospital and who met the designed set of criteria.
Following formula was used to calculate sample
size.

Sample size (n) = Z2PQ/e?
7=1.96 at 95% confidence interval
p = prevalence

q=1-p

e = allowable error 15 %

p= 33.97% prevalence of NAFLD in rural sector of
Maharashtra.??

=1.96 x 1.96 x 0.0.281 x 0.719= 77.61 + 10 % of
non-respondent

0.1x0.1
Calculated sample size = 85.37
Total samples for the study = 90

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.

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 andWaist Hip ratio.

e Body Mass Index (BMI):

o 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).
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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
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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.

Observation and Results

In present study 90 patients were enrolled who
diagnosed as NAFLD in hypertension patients.
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. Majority
patients were females 47 (52.22%) and males 43
(47.78%). Male to female ratio was 1.09:1.
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 < 5 years.

Table 1: Degree of Non-alcoholic liver disease among study population [n = 90]

NAFLD Frequency Percentage
First degree 39 43.33
Second degree 42 46.67
Third degree 09 10.00
TOTAL 90 100

In present study out of 90 patients most of 42 (46.67%) had 2™ degree of NAFLD followed by 39 (43.33%) had
1% degree and 9 (10%) had 3™ degree of non-alcoholic fatty liver disease.

Table 2: Correlation of blood pressure degree of NAFLD [n = 90]

Blood pressure Mean Std. Deviation Range p value
Systolic 149.88 6.19 139-160 0.695 (NS)
Diastolic 90.42 5.00 80-100 0.035 (S)

[Unpaired test is used, p<0.05 as significant (S)]

In present study the systolic BP ranges from 139-
160 mm of Hg and the mean score was found to be
149.88+ 6.19. Further analysis showed no
statistical significant difference between systolic
BP and degree of NAFLD (p=0.695). Regarding

the diastolic BP which ranges from 80-100 mm of
Hg and the mean score was found to be 90.42 +
5.00. Further analysis showed statistical
significance between diastolic BP and degree of
NAFLD (p=0.035) as it was <0.05.

Table 3: Liver Function Test (LFT) among study population [n = 90]
LFT Grading of NAFLD Total Mean + SD | p value
I | 1 | 11
Total Bilirubin (mg/dL)
Normal 39 41 09 89 0.67+0.39 | 0.561
(43.82%) (46.06%) (10.11%) (98.88%) (NS)
Abnormal 00 01(100%) 00 01(01.12%)
SGOT(U/L)
Normal 26(50.98%) | 20(39.22%) | 05(09.88%) | 51(56.67%) 35.46+8.13 | 0.224
Abnormal 13(33.33%) | 22(56.41%) | 04(10.26%) | 39(43.33%) (NS)
SGPT(U/L)
Normal 09(45.00%) 10(50.00%) | 01(05.00%) | 20(22.22%) 444 +829 | 0.697
Abnormal 30(42.85%) | 32(45.71%) | 08(50.98%) | 70(77.78%) (NS)
Joshi et al. International Journal of Current Pharmaceutical Review and Research
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Alkaline Phosphate(U/L)

Normal 39(43.33%) | 42(46.67%)

09(10.00%)

90(100%) 959924 | 0.251

Abnormal 00 00

00

00

(NS)

[Chi square test is used, p>0.05 as NS: Non significant]

In present study of 90 patient about total bilirubin
most patient had normal level 89 (98.88%) and 01
(1.12%) were abnormal with mean score of 0.67 +
0.39.

In SGOT analysis showed most had normal level
51 (56.67%) and 39 (43.33%) had abnormal
findings with mean score of 35.46 + 8.13. But

SGPT showed most patient 70 (77.78%) had
abnormal level with mean score of 44.4 + 8.29.
Further it was found alkaline phosphate was normal
among all patients.

Further analysis about LFT parameters found to be
non-significant in relation to degree of non-
alcoholic fatty liver disease (NAFLD) as p>0.05.

Table 4: Lipid profile among study population [n = 90]

Lipid profile Grading of NAFLD Total Mean + SD p value

I | 1 | 11
Total Cholesterol (mg/dL)
Normal 02 (06.67%) 01(33.33%) | 00 03(03.33%) | 231.9+20.8 0.664 (NS)
Abnormal 37(42.53%) 41(47.13%) | 09(10.34%) | 87(96.67%)
HDL (mg/dL)
Normal 39(43.33%) 42(46.67%) | 09(10.00%) | 90(100%) 42.31 +£3.94 0.119
Abnormal 00 00 00 00 (NS)
LDL (mg/dL)
Normal 10(52.63%) 08(42.11%) | 01(05.26%) | 19(21.11%) | 136.4+17.9 0.569 (NS)
Abnormal 29(40.85%) 34(47.89%) | 08(11.27%) | 71(78.89%)
Triglycerides (mg/dL)
Normal 00 00 00 00 237 +£33.5 0.61
Abnormal 39 (43.33%) 42(46.67%) | 09(10.00%) | 90(100%) (NS)

[Unpaired T test is used, p>0.05 as NS: Non significant]

In present study of 90 patient about total
cholesterol level most patient had abnormal level
87 (96.67%) and 03 (3.33%) were normal with
mean score of 231.9 +20.8.

In HDL analysis showed all patients had normal
level with mean score of 42.31 + 3.94. But LDL
showed most patient 71 (78.89%) had abnormal

level with mean score of 136.4 £ 17.9. Further it
was found triglycerides was abnormal among all
patient.

Further analysis about lipid profile parameters
found to be non-significant in relation to degree of
non-alcoholic fatty liver disease (NAFLD) as
p>0.05.

Table 5: Outcome in study population

Outcome Frequency Percentage
Discharged 90 100

Death 00 00

Total 90 100

In the present study all the patients were discharged (100%) from hospital without any complication. No

mortality was seen among study population.

Table 6: Multivariate analysis [n = 90]

Variable Odds ratio | Std. Error |t 95% Confidence Interval p value
Lower Bound Upper Bound

Age 0.030 0.081 0.366 -0.131 0.190 0.715 NS
Sex -0.225 0.839 -1.372 | -0.550 0.101 0.174 NS
Smoking 0.294 0.165 1.784 -0.034 0.621 0.078 NS
Duration of HTN -0.094 0.097 -0.100 | -0.286 0.099 0.335 NS
BMI 0.474 0.049 9.758 0.378 0.571 0.0001 S
W/H ratio 2.607 0.498 5.236 1.617 3.596 0.0001 S
Total Cholesterol 0.007 0.006 1.255 0.004 0.018 0.013 S
Joshi et al. International Journal of Current Pharmaceutical Review and Research
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HDL -0.029 0.017 -1.704 | -0.064 0.005 0.092 NS
LDL -0.004 0.006 -0.616 | -0.017 0.009 0.540 NS
TG 0.006 0.002 2.952 ] 0.002 0.010 0.004 S

[p>0.05 as NS: Non significant (NS), p<0.05 as significant (S)]

The above table shows that multivariate analysis of
study population. Variable such as age, sex,
smoking, duration of hypertension and BMI
associated with grading of non-alcoholic fatty liver
disease. The data found significant for BMI
(p=0.0001), W/H ratio (p=0.0001) & triglyceride
(p=0.004). For remaining variables it was found
non-significant (p>0.05).

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
hypertension (HTN), cardiovascular diseases
(CVDs), hepatocellular  carcinoma, diabetes
mellitus, and renal and lung diseases.

The coexistence of HTN and NAFLD is widely
recognized, however, the exact cause-effect
relationship and pathophysiological mechanism of
NAFLD and HTN remain elusive. Current
evidence has however demonstrated that the pretext
of HTN was associated with promoting the
development of NAFLD to its most severe forms
[7]. 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.

Similar mean age observed by Anurag L. et.al. [8]
i.e 50.75 + 14.06 years. Also, Gaharwar R. et.al [9]
in their study found maximum number of patients
was in 4%and 5" decades that the mean age was
49.13 + 9.65 years. Ajmal MR. et.al [10] found that
most patients with NAFLD (63.8%), were in the
age group of 40-60 years, the mean age of the
patients was 53.8 + 11.7 years. According to
Saritha SS. et.al [11] 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. In present study
most were females 47 (52.22%) and 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 [9] found that 61.1% were
females and 1438.9% were males also male:
Female ratio was 3:4.

Degree of NAFLD: In present study out of 90
patients most of 42 (46.67%) had 2™ degree of
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NAFLD followed by 39 (43.33%) had 1% degree
and 9 (10%) had 3™ degree of non-alcoholic fatty
liver disease. Gaharwar R. et.al [9] found showed
that 47.15%, 42.85% and 10% of cases had grade I,
I, and III fatty liver respectively. As the total
number of patients with grade 3 fatty liver is only
5, it is difficult to conclude definitively whether
increase in quantity of these parameters correlates
with the severity of NAFLD, which is one of the
limitations of the study. A bigger sample size is
needed to ascertain this [8]

In study by Ajmal MR. et.al [10] reported 0%
(36/72) had grade 1 NAFLD and the rest (36/72)
had grade 2 NAFLD, there was no patient with
grade 3 NAFLD.

Blood Pressure: In present study the mean systolic
BP was found to be 149.88 + 6.19 and the mean
diastolic BP was found to be 90.42 + 5.00. Further
analysis showed significant correlation relation for
DBP (p=0.035) & no statistically significance for
systolic BP and degree of NAFLD (p=0.695).
Saritha SS. et.al [11] reported that the mean
systolic value was 148.4 in patients with NAFLD
and the mean diastolic value was 88.4 in patients
with NAFDL. In study conducted by Gaharwar R.
et. al. found that mean SBP was 129 +.15.9 mm of
Hg and DBP was 83.17 + 7.33 mm of Hg. Pande A.
et.al [12] reported that mean SBP was 132 +.18.2
mm of Hg and DBP was 92.87 + 6.25 mm of Hg.

Lipid Profile: In present study of 90 patient about
total cholesterol level most patient had abnormal
level 87 (96.67%) and 03 (3.33%) were normal
with mean score of 231.9 + 20.8. In HDL analysis
showed all patients had normal level with mean
score of 4231 + 3.94. But LDL showed most
patient 71 (78.89%) had abnormal level with mean
score of 1364 + 17.9. Further it was found
triglycerides was abnormal among all patients.
Further analysis about lipid profile parameters
found to be non-significant in relation to degrees of
non-alcoholic fatty liver disease (NAFLD) as
p>0.05. Similar to our study findings Anurag L.
et.al [8]+observed the mean score for Total
cholesterol was 166.49 + 37.29, LDL was 89.78 +
31.62, HDL was 46.97 + 46.14 and Triglycerides
was 166.41 + 81.70.In study done by Rozhde
stvenska A. et.al [13] observed the mean score for
Total cholesterol (6.78mmol/l), LDL (4.11
mmol/l), HDL (1.01 mmol/l), Triglycerides (1.9
mmol/l). In study conducted by Gaharwar R. et.al
[9] found that mean total cholesterol was 204.28 +
47.6, HDL was 42.94 + 6.27, LDL was 118.53 +
33.32 & serum triglycerides were 198.88 + 98.8.
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Also, in study by Ajmal MR. et.al [10] reported
that the mean T. cholesterol was 151.50 + 63, mean
HDL was 38.19 + 9.6& mean triglyceride level was
161.9 + 67.9. The correlation with outcome for
triglyceride (p=0.003), HDL (0.723). Pande A. et.al
[12] found that the mean T. cholesterol was 196.16
+ 54.59, mean HDL was 45.23 £ 9.13, mean LDL
was 12543 + 27.44 & mean triglyceride level was
185.13 £ 77.5. The correlation with outcome for
triglyceride (p=0.003), HDL (0.723).

Lipid profile changes has been drawing
considerable attention in the study of patient’s with
both NAFLD and HT. An increased risk of
NAFLD progression with elevated levels of
triglycerides (TG), low-density lipoprotein (LDL)
cholesterol and concomitant reduction of high-
density lipoprotein (HDL) cholesterol.

Liver Function Test (LFT): In present study of 90
patients mean total bilirubin was 0.67 + 0.39, mean
SGOT was 35.46 + 8.13, mean SGPT was 44.4 +
8.29 and mean alkaline phosphate was 95.9 + 9.24.
Further analysis about LFT parameters found to be
non-significant in relation to degree of NAFLD as
p>0.05.

According to Saritha SS. et.al. [11] Reported that
mean total bilirubin was 0.8 + 0.64, mean SGOT
was 26 + 15.2, mean SGPT was 26.2 + 12.7 and
mean alkaline phosphate was 90.3 + 35.4.

Outcome: In the present study all the patients were
discharged (100%) from hospital without any
complication. No mortality was seen among study
population. Multivariate analysis of study
population. Variable such as age, sex, smoking,
duration of hypertension and BMI associated with
grading of non-alcoholic fatty liver disease. The
data found significant for BMI (p=0.0001), W/H
ratio (p=0.0001) & triglyceride (p=0.004). For
remaining variables, it was found non-significant
(p>0.05).

Conclusion

From the above observations 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 cardiology as its association with
metabolic syndrome is frequent and its components
are well documented cardiovascular risk factors.
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