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ABSTRACT

Objective: To find out association of lipid profile and body mass index (BMI) profile among cases having chronic hepatitis C
virus (CHCV) infection.

Study Design: Cross sectional study.

Place and Duration of Study: Departments of Medicine and Pathology, Combined Military Hospital, Multan Pakistan, from
Mar 2019 to Feb 2020.

Methodology: A total of 320 cases of both genders, aged 18-60 years, having chronic hepatitis C virus infection were enrolled.
After taking relevant history and physical examination, venous blood sample of each patient was taken and sent to
institutional laboratory for analysis of serum total cholesterol (TC) level, serum triglyceride (TG) level, low density lipoprotein
(LDL), high density lipoprotein (HDL) were analyzed. Body mass index among all the study participants was also calculated.
Results: Out of a total of 320 cases, there were 152 (47.5%) male and 168 (52.5%) female. Mean age was 41.7 + 8.1 years. Most of
the cases, 97 (30.3%) were between 41-50 years of group. Dyslipidemia was noted in 144 (45%) cases. Increasing age and
increasing Body mass index were found to have statistical significance with the presence of dyslipidemia (p-value <0.05).
Conclusion: Increasing age and body mass index have significant association with dyslipidemia in patients with chronic
hepatitis C virus infection. Lipid profile altered among different age and body mass index groups.
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INTRODUCTION

Hepatitis is an important global health problem,
especially among developing countries.! Hepatitis is
described as inflammation of the liver, mainly caused
by hepatitis B virus (HBV) and hepatitis C virus (HCV)
infection. Globally, around 185 million people are affe-
cted with HCV infection and it is a major cause of mor-
bidity and mortality.? In general population, preva-
lence of HCV varies among different geographies and
countries, ranging from 1.3-2.9% while in Pakistan, it is
estimated to be around 6.5%.3

Chronic hepatitis C virus (CHCV) infection is
described as non-remission of the disease after testing
positive for duration of more than 6 months. It is seen
that 70-90% of the cases having HCV are not able to
get spontaneous clearance of the virus in acute phase
of the disease and they go on to be chronically infected
cases of HCV.4 Around 150 million individuals around
the world are thought to have CHCV infection while
CHCYV infection is seen to contribute a major chunk
in progression to liver cirrhosis and hepatocellular
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carcinoma CHCYV infection is found to be responsible
for 27% cases of liver cirrhosis and 25% of liver cancer
cases worldwide.>

Liver is the main place where formation as well as
clearance of lipoproteins is occurring. Liver is receiving
fatty acids and cholesterol from the peripheral tissues
and diet and then packages those in the form of lipo-
protein complexes.® These formed lipoproteins comp-
lexes are then released in into circulation. Lipid meta-
bolism is found disturbing when a person is affected
by a major liver disease.”

A study from USA noted 70.5% of the patients
with CHCV infection with hyperlipidemia.? Some re-
searchers have depicted that plasma cholesterol levels
are declined in CHCV infection. In patients having
CHCV infection, body mass index (BMI) has been no-
ted to have a significant association with fibrosis index
and cirrhosis at the time of presentation.® Previous
studies also noted that progression of CHCV infection
is influenced by clinical manifestations of metabolic
syndrome.10

We did this study with an aim to find out associa-
tion of lipid profile and body mass index (BMI) profile
among cases having CHCV infection. The results of
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this study might prove useful giving us clue about
monitoring and potential management of lipid profile
and BMI when cases of CHCV infection are confron-
ted.

METHODOLOGY

This cross sectional study was conducted at the
departments of Pathology and Medicine, Combined
Military Hospital, Multan from March 2019 to Febr-
uary 2020. Approval from Institutional Ethical Commi-
ttee was taken for this study. Informed written consent
was sought from all the participants of this study.

A sample size of 320 was calculated considering
a confidence level of 95%, proportion of cases as 70.5%
and 5% margin of error.!' Sample technique was non-
probability consecutive sampling technique.

Inclusion Criteria: Cases of both genders, aged 18-60
years, having CHCV infection (continuously detectable
HCV RNA on qualitative polymerase chain reaction
for at least 1 year, as per medical record and investiga-
tion reports) and willing to be part of this research
were included.

Exclusion Criteria: Patients having acute hepatitis, hy-
pertension, diabetes mellitus, ischaemic heart disease
or chronic renal failure were excluded. Patients taking
lipid lowering or hepatotoxic drugs were also exclu-
ded.Cases having positive hepatitis B surface antigen,
hepatocellular carcinoma or with liver transplantation
were excluded.

After taking relevant history and physical exami-
nation, venous blood sample of each patient was taken
and sent to institutional laboratory for analysis of se-
rum total cholesterol (TC) level, serum TG level, LDL,
HDL. Dyslipidemia was considered if any one of the
following noted: TC >5.2 mmol/L, TG >1.7 mmol/L.
HDL <1.1 mmol/L in males and <1.3 mmol/L in fe-
males or LDL >3.4 mmol/L'2. BMI was calculated by
weight in kg divided by height in meter?® of all the
study participants. A specialized proforma was desig-
ned to handle all the study information.

Statistical Package for the Social Sciences (SPSS)
version 23 was used for data analysis. Frequencies and
percentages were noted for gender and frequency of
dyslipidemia. Mean and standard deviation were esti-
mated regarding age, BMI, duration of CHCV infec-
tion, TC, TG, LDL and HDL levels. Student t-test was
used to compare the quantitative variables while chi
square test was applied to compare qualitative variab-
les considering p<0.05 as statistically significant.

RESULTS

Out of a total of 320 cases, there were 152 (47.5%)
male and 168 (52.5%) female. Age range was 18-60
years of age whereas overall mean age was 41.7 £ 8.1
years. Most of the cases, 97 (30.3%) were between 41-50
years’ age group. Overall, mean BMI was 30.5 kg/m?
while most of the cases, 167 (52.2%) had BMI between
25-30 kg/m? Dyslipidemia was noted in 144 (45%)
cases shown in Table-I.

Table-II shows associationof study characteristics.
Age and BMI were noted to have statistical signifi-
cance with dyslipidemia as increasing age p=0.005 as
well BMI were found to have statistical significance
with the presence of dyslipidemia (p<0.001).

Table-I: Characteristics of Study participants (n=320).

Characteristics Frequency (%)
Male 152 (47.5)
Gender Female 168 (52.5)
18-30 58 (18.1)
31-40 79 (24.7)
Age (Years) 41-50 97 (30.3)
51-60 86 (26.9)
<05 65 (20.3)
?r?éie};(hlfa/sinz 25-30 167 (52.2)
g >30 88 (27.5)
L . Yes 144 (46.5)
Dyslipidemia No 176 (53.5)

Table-1I: Association of dyslipidemia with respect to study
variables.

Dyslipidemia n (%)
Age (years) Present Absent v zﬁ:le
(n=144) (n=176)
Male 66 (45.8 86 (48.8)
Gender Female | 78 254.2; o012 |
18-30 18 (12.5) 40 (22.7)
Age 31-40 28 (194) 51 (29.0) 0.005
(years) 41-50 54 (37.5) 43 (23.9) ’
51-60 44 (30.6) 42 (23.9)
Body Mass <25 26 (18.1) 39 (22.2)
Index 25-30 60 (41.7) 107 (60.8) | <0.001
Kg/m? >30 58 (40.3) 30 (17.0)

Table-III shows association of mean lipid profile
respect to age and gender. Total cholesterol and trigly-
cerides were significantly high in cases between 41-60
years of age group (p-value <0.001). HDL was signifi-
cantly low among 41-60 years of age group (p-value
<0.001). Female gender was noted to have significantly
higher triglyceride levels (p-alue <0.02).

Table-IV shows association of BMI with age
and gender, higher BMI was found to be significantly
associated with increasing age (p-value <0.001) while
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there was insignificant association of BMI with gender
(p=0.322).

Table-III: Association of mean lipid profile with respect to
gender and age (Plz highlight this as well).

Age Mean = SD .
Lipid Profile 18-40 years | 41-60 years v aﬁue
(n=137) (n=183)
Total Cholesterol
(Mean + SD) mmol /L 343+19 | 385+£099 | 0.033
Triglycerides (Mean *
SD) mmol/L 1.06+021 | 1.19+£0.28 | <0.001
LDL (Mean +
SD)mmol/L 245+057 | 252+0.82 | 0.359
HDL (Mean +SD) 1294027 | 1154031 | <0.001
mmol/L
Gender (Mean * SD) g
Lipid Profile Male Female v :;ue
(n=152) (n=168)
Total Cholesterol
(Mean + SD) mmol /L 3.64+£092 | 3.79+1.05 | 0.165
Triglycerides (Mean +
SD) mmol/L 111+£019 | 1.17+£024 | 0.021
LDL (Mean + SD) 242+063 | 252£073 | 0221
mmol/L
HDL (Mean +5D) 121+029 | 116033 | 0.199
mmol/L
Table-IV: Association of body mass index with respect to
Gender and Age (Highlight).
Age n (%)
ﬁ:’;g(l\f(;fnz 18-40 Years | 4160 Years | Fr
’ (n=137) (n=183)
<25 42 (30.7) 23 (12.6)
25-30 68 (49.6) 99 (54.1) 0.001
>30 27 (19.7) 61 (33.3)
Gender n (%
oy as e T e |l
(n=152) (n=168)
<25 26 (17.1) 39 (23.2)
25-30 85 (55.9) 82 (48.8) 0.322
>30 41 (27) 47 (28.0)
DISCUSSION

Liver is known to be the main place hosting syn-
thesis, storage as well as oxidations of lipids and many
other types of macromolecules. Lipid metabolism in
liver is vital to maintain systemic nutrient’s hemosta-
sis. Disturbance in usual lipid metabolism in the liver
is a key characteristic of various diseases like diabetes
mellitus, alcoholic and non-alcoholic fatty liver disease
and viral infections like HCV infection. Chronic liver
disease is known to alter the natural lipid metabolism
and some researchers have pointed out an association
between CHCV infection and lipid metabolism.4

We noted that age and BMI to have significant
association with dyslipidemia as increasing age as well

BMI were found to have statistical significance with
the presence of dyslipidemia (p-value <0.05). It was
also seen in the present work that total cholesterol and
triglycerides were significantly high in cases between
41-60 years of age group (p-value <0.05). HDL was sig-
nificantly low among 41-60 years of age group (p-value
<0.05). A study done by Agbecha et al,’5 from Nigeria
noted significantly low HDL among cases with CHCV
infection. Maggi et al,1¢ Serfaty et al,'” and Fabris et al,8
noted patients with CHCV infection to have abnormal-
ly low LDL levels. Floris-Moore et al,1? as well as Corey
noted patients of CHCV infection to significantly alter
cholesterol levels in comparison to controls. Findings
of Li et al,0 were also aligned to what we found where
they noted lower HDL levels among cases with CHCV
infection. Nogueira et al,?! and Nashaat,??> noted regar-
dless of the genotypes, cases with CHCV were found
to have lower serum HDL levels.

In the present work, we also noted significant
association between dyslipidemia and increasing age.
These findings are consistent with the local published
data where the authors noted age more than 41 years
to be linked with increased prevalence and distur-
bances in lipid profile. Same local data also found HCV
infection to be positively linked with increasing BMI
which again correlates well with the present findings.
Kallwitz et al,'1 observed BMI more than 30 to be linked
with histologic progression and cirrhosis among cases
having CHCV infection.

Quite a few underlying mechanisms have been
presented for these abnormal lipid metabolisms among
cases with CHCV infection while genotypes do not
seem to alter these findings.? Some researchers have
described CHCV infection and its related inflamma-
tory role to contribute to alterations in LDL metabo-
lism, thus affecting atherogenesis.?? Earlier researchers
have also shown LDL receptor (LDL-R) to have a role
to play in the cellular entry of HCV while some others
have postulated that some key components of lipopro-
tein and cholesterols metabolism are thought to be in-
volved in the initial entry and infection of HCV. HCV
life cycle in the liver is also marked to depend upon
hepatic cholesterol as well as lipogenesis pathways.
Abnormalities in the lipid profile of CHCV patients
can also contribute to hepatic steatosis and deposition
of hepatocellular lipid droplets.?

LIMITATION OF STUDY

Our study has few limitations as well. We could not
record the viral load of HCV among our study participants.
We were also unable to record fasting samples of our study
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participants. Alanine transaminase (ALT) levels were also
not noted among the participants of this study. As we did
not note findings about treatment or management protocols,
we are unable to suggest how much impact management of
lipid disorders in patients having CHCV infection has on the
overall outcome of these set of patients.

RECOMMENDATIONS

Further studies with longer follow ups and better study
designs will further help us improving our current under-
standing of CHCV infection with lipid profile and related
health issues.

CONCLUSION

Increasing age and body mass index have significant
association with dyslipidemia in patients with chronic hepa-
titis C virus infection. Lipid profile alters among different
age and body mass index groups.
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