The Effect of Antiviral Therapy on Lipid Metabolism in Patients
with Viral Hepatitis C
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The liver is the main metabolic organ, having complex physiological and biochemical roles, many of these
functions being in a close relationship. It is also well known that hepatitis C virus infection is associated with
changes in lipid metabolism. This is evident in liver dysfunctions, when liver functions are disturbed
simultaneously. The aim of this study is to evaluate the effect of antiviral therapy on serum lipid level in
patients with viral hepatitis C before and at the end of the 48 weeks of treatment compared patients treated
with Interferon vs Interferon + Ribavirin and relation with sustained virological response, from North East
Romania. We evaluated patients hospitalized in Emergency Hospital for Children St. Mary lasi between
2009-2017. The result of our study show that the mean age of patients from goup 1 was 11.85+3.65 years,
vs 11.5+3.1 years in group 2 (p=0.171). We found changes in cholesterol metabolism in both groups of
patients, increases in total cholesterol level, 21.43% of patients in the group 1 vs 32.3% in goup 2 (p=0.258)
and decreases 17.86% vs 14.7% (p=0.131). At initiation of antiviral therapy mean serum cholesterol level
were 155.78+36.30 mg/dL, in group 1 vs 149.88+47.22 mg/dL, for group 2. At 48 weeks of treatment in the
both goups revealed significantly decreased of total cholesterol levels 136.46+41.63mg/dL, for group 1 vs
109.26+41.05, for patients in group 2 (p=0.003). Triglycerides, HDL cholesterol and LDL cholesterol did not
show significant changes in the patients of the two groups. Total cholesterol level after antiviral therapy were
significantly different between patients who achieved SVR and non SVR (p=0.014), group 1 vs (p=0.001),
group 2. Total serum cholesterol level showed significant changes during the antiviral therapy in both

monotherapy and combination therapy group.
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Hepatitis C virus (HCV) was discovered about 30 years
ago and this has been an important step in the treatment
of hepatitis [1]. Globally, about 180 million people are
infected with hepatitis C virus, and 3-4 million are new
cases every year in the world. Obviously, the actual
incidence of new HCV infection is much higher, most cases
being asymptomatic. The source of infection in HVC are
the infected patients with asymptomatic, chronic and
acute forms [2].

Hepatitis C virus is a small, enveloped, with
approximately 9.6 kb positive-sense single-stranded RNA
virus of the family Flaviviridae, the genus Hepaciviridae. It
has at least 6 genotypes and over 50 subtypes, error-prone
RNA polymerase associated with the high rate of virus
replication, being responsible for the high diversity of HCV
[3.4].

Lipid metabolism is in a close association with HCV
infection. Has implication in structural analysis of HCV
virions wich is very limited because the virus is difficult to
cultivate in cell cultures. In fact, viral particles obtained
from the serum are associated with low serum density
lipoproteins, which makes it difficult to isolate by
centrifugation the serum/plasma virions of the infected
patients. Depending on their density, lipoproteins are
classified in four groups: high, low and very low density
lipoproteins (HDL. LDL, VLDL and chylomicrons) and each
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of them has a distinct protein and lipid structure, defining
its structure and function [5].

Another aspect is that the entrance of HCV into the
hepatocyte involves certain cell surface receptors and
cofactors that play an important role in the transport of
cholesterol and the metabolism of lipoproteins therefore
cholesterol metabolism can be disturbed. Other
mechanisms that alters cholesterol homeostasis in HCV
infection is interference with the mevalonate pathway,
which leads to a decrease in cholesterol synthesis [6,7].

There are studies that have demonstrated that for HCV
entry, replication and secretion are required lipid matabolic
pathways. During entrance of HCV into hepatocytes due to
lipid receptors, the lipid metabolic profile of these cells
can be altered, therefore therapies that targeting these
receptors would be useful in the treatment of viral hepatitis
C [8-10].

Experimental part
Material and methods

The aim of this study is to evaluate the effect of antiviral
therapy on serum lipid level in patients with viral hepatitis
C before and at the end of the 48 weeks of treatment
compared patients treated with Interferon vs Interferon +
Ribavirin and relation with sustained virological response
(SVR).
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We performed a retrospective and prospective study,
during 2009-2017, of 62 children, diagnosed with viral
hepatitis C, aged 6-18, admitted to Clinic Il Pediatrics, St.
Mary’s Hospital, lasi. The study included 2 groups of
patients, group 1, 28 patients, received monotherapy
(Interferon) and group 2, 34 children who received
combination therapy (Interferon + Ribavirin). The patients
originated from North East Romania.

Inclusion criteria was: positive diagnosis with viral
hepatitis C and detectable HCV-RNA, age bigger than 3
years, and parents consent. Informed consent were obtain
from the parents, containing permission to do laboratory
tests.

All patients were clinically examined at each admission
and were followed including weight and Body Mass Index
(BMI). Lipid parameters (cholesterol, triglycerides, HDL,
LDL) were followed at the initiation and at the final of
antiviral therapy, 48 weeks.

The sustained virological response is defined as the
absence of HCV-RNA at 24 weeks after completion of
antiviral therapy for HCV infection.

The value of lipid parameters were determined in serum
samples, in the morning, before breakfast. Triglyceride and
cholesterol measurement was performed by an enzymatic
spectropfotometric method, in which serum separation
was performed in maximum 1 hour after harvesting.

For the measurement of LDL cholesterol a direct
enzymatic cholorimetric method was used which is based
on selective micellar solubilization of LDL-cholesterol with
a non-ionic detergent and the interaction of a saccharide-
like compound with lipoproteins (VLDL and chylomicrons).
This method accomplish the requirements of the National
Cholesterol Education Program (NCEP) to have a total
analytical error < 12%. The LDL lipoproteins from serum or
plasma are precipitated by phosphotungstate in the
presence of magnesium ions. After removed by
centrifugation the clear supernatant containing high density
lipoproteins (HDL) is used for the determination of HDL
cholesterol [11,12].

In the study, the statistical analysis and graphical
representations were performed in the EXCEL and SPSS
program.

The study was approved by the ethical committee, nr
2704/10.02.2017

Results and discussions
Age

The mean age of patients from goup 1 was 11.85+3.65
years, with predominance of boys, compared to 11.5+3.1
years, and predominance of girls in group 2 (fig. 1). There
are no statistically significant differences between patients
from group 1 and group 2 (p=0.171).

Age is an important aspect in the acquisition of hepatitis
Cvirus because it is a factor that gives information about
the the most common route of transmission wich differs
in children compared to adults, the chances of
spontaneous clearance, and possible comorbidities
associated that play an important role in progression to
cirrhosis and hepatocarcinoma [13]. As the most common
route of transmission in children is vertical, it is important
to educate mothers about measures that can reduce the
risk of transmission during and after birth [14]. In children
and adolescents fulminant forms of hepatitis are rare
compared to adults. The evolution of viral hepatitis C in
children differs from the adult in many ways including
spontaneous clearance, which is more common in
younger age. Spontaneus clearance accur in children under
the age of 2 years in 25-40% of cases compared with adults
20% of cases [15].
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A 35-years follow up study demonstrated that patients
who acquired hepatitis C virus at younger age had a slower
progression rate compared to adults in the absence of
comorbidities [16].

Body weight

We observed a predominance of overweight status in
group 2, 52.94% vs. 46.43% in group 1 (fig. 2). Analyzing
patients distribution by sex and BMI, we noticed
preponderance of girls in both groups, 25% in groupl and
29.41% in group 2, but without statistically significant
differences (p=0.347).
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Fig. 2. Weight status of the patients in the two groups

Obesity is one of the main nutritional disorders of the
child and adolescent [17]. The association between BMI,
lipid metabolism, weight loss and response to the
treatment is controversial. Obesity leads to an association
of events from wich results an increased intake of free
fatty acids in the liver. When capture of free fatty acids in
plasma and their de novo synthesis exceeds their oxidation
and export from hepatocyte as triglycerides, the excess of
triglycerides it accumulates in the hepatocytes leading to
steatosis. In the presence of steatosis, intracellular
concentrations of fatty acids in excess can cause oxidative
stress, leading to apoptosis of hepatocytes and activation
of stellate cells, and ultimately lead to fibrosis [18,19].

Lipid parameters

We found that 21.43% of patients in the group 1 vs
32.3% of patients in the group 2 had an elevated total
cholesterol level and 17.86% vs 14.7% of patients had low
level of total cholesterol, but without statistically significant
differences (p=0.258) and (p=0.131) respectively. We also
noticed that 7.14% patients from group 1 and 8.8% patients
from group 2 had elevated level of triglyceride, with no
statistically significant differences (p=0.90) (fig. 3)

Total cholesterol levels were significantly changed
during antiviral therapy in both groups of patients. At
initiation of antiviral therapy mean serum cholesterol level
were 155.78+36.30 mg/dL, in group 1 vs 149.88+47.22
mg/dL, for patients in group 2. At 48 weeks of treatment in
the both goups revealed significantly decreased of total
cholesterol levels 136.46+41.63mg/dL, for group 1 vs
109.26+41.05, for patients in group 2. Comparative analyzis
using T test show that changes of total cholesterol levels
at 48 weeks of antiviral therapy were significantly different
between the two groups (p=0.003).
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Fig.3. Lipid status of the patients in the two groups

Moment Lipid Parameters Group I Mean (5D) | Group I Mean (3D)
of Treatment
T%wezk Total Cholesterol (mg/dl) 1557823830 140884712
48 weeks Total Cholesterol (mg/dl) 136.46x41.63 109 2624105 Table 1
1# week Triglyceride (mg/dl) 111.32+39.55 112.17+35.08 HIPID PARAMETERS
48 weeks Triglyceride (mg/dl) 123315282 101.20=30.01
1% week HDL -cholesterol (mg/dl} 4626595 4820933
48 weeks HDL -cholesterol (mg/dl} 4520550 40378 64
1% week LDL-cholesterol (mgz/dl) B5.72+1253 87.79+13.57
48 weeks LDL-cholesterol (mgz/dl) B8.06:1187 86.55=14 38

Analyzing the total triglyceride level in the two goups,
we observed a mean trygliceride level of 111.32+39.55
mg/dL in group 1 vs 112.17£35.06 mg/dL in goup 2,
without important changes during antiviral therapy.

All patients included in the study had HDL and LDL
cholesterol level in normal limits without significant
changes during antiviral therapy (table 1).

Lipid metabolism may show changes in viral hepatitis C
compared to other types of hepatitis because the HCV outer
membrane has a lipid affinity.

Treatment of viral hepatitis C with Interferon and Ribavirin
may influence lipid metabolism by several mechanisms.
The first is resolution of hepatic inflammation after
successful HCV eradication, which may normalize
hepatocellular function and hepatic production of serum
lipoproteins. The second is that antiviral therapy may alter
lipid metabolism by receptors on hepatocytes, which have
important roles in the regulation of serum lipid
concentrations [20]. The activity of hepatic triglycerides,
an enzyme that degrades serum triglycerides, is inhibited
during Interferon therapy, and hepatocellular triglyceride
synthesis is stimulated by treatment. Therefore, high levels
of triglycerides during Interferon therapy could be caused
by Interferon action in triglyceride degradation, such as
impaired synthesis of hepatic triglycerides and through
transcriptional activation of lipogenic genes favoring lipid
synthesis in patients [21].

Antiviral treatment has multiple actions, not only helps
to eradicate HCV in the body but it has implications in lipid
metabolism and beacause this disease is often
asymptomatic, it is often difficult to diagnose and treat
immediately [22]. Therefore, monitoring of patients with
viral hepatitis C requires both the specialist’s and the
patient’s family’s attention because the changes that occur
may affect the quality of life of these patients [23, 24].

In the present study, the SVR were achieved by 64.29%
of patients, in group 1, vs 88.2% in group 2. Analyzing the
changes of total cholesterol during antiviral therapy we
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found that the changes of total cholesterol after antiviral
therapy were significantly different between patients who
achieved SVR and non SVR in both groups by measure
ANOVA analysis (p=0.014), group 1 vs (p=0.001), group
2. The effect of antiviral therapy on lipid metabism was
also confirmed in a study in Korea of 203 patients with viral
hepatitis C who reported a decrease in total cholesterol
during antiviral therapy and increases in serum triglycerides
[25].

Conclusions

Because lipid metabolic processes occur in the liver,
serum total cholesterol level is closely related to the severity
of liver diseases and response to the treatment. The result
of our study show that patients with viral hepatitis C may
present changes in lipid metabolism before and during
antiviral therapy, therefore total cholesterol level, an
investigation that can be done in any laboratory, can be
used as a prediction factor for the therapeutic response.

References

1.HOOFNAGLE JH., Hepatology, 2002, 36 (5 suppl 1):521-9.
2.PETRUZZIELLO A, MARIGLIANO S, LOQUERCIO G, COZZOLINO A,
CACCIAPUQTI C, World. J. Gastroenterol., 2016, 22:7824 7840.
3.BRAU N, Clin. Infect. Dis., 2013, 56:853-60.

4 MACK CL, GONZALEZ-PERALTA RP et al, J. Pediatr. Gastroenterol.
Nutr., 2012, 54:838 855.

5.GOPAL K, JOHNSON TC, GOPAL S, et al, Hepatology 2006;44:335-340.
6.SCHAEFER EA, CHUNG RT, Semin Liver. Dis., 2013, 33:358-68.
7.NAEEM M, BACON BR, MISTRY B, BRITTON RS, DI BISCEGLIE AM,
Am. J. Gastroenterol., 2001, 96:2468-2472.

8.LAMBERT JE, BAIN VG, RYAN EA, THOMSON AB, CLANDININ MT. ,
Hepatology., 2013.,57:1697-704.

9.NASHAAT E.H. , Nature and Science., 2010, 8(7):83-89.
10.GHEORGHE, D.N., RUSU, D., HERASCU, E., POPESCU, D.M., SURLIN,
P, ROGOVEANU, I, Rev.Chim.(Bucharest), 68, no. 6, 2017, p.1252.
11.MARTIN SS, BLAHA MJ, ELSHAZLY MB, et al, J. Am. Coll. Cardiol.,
62, no. 8, 2013, p.732.

2027



12.DANILA, EP, PRICOP, C, MITU, F, LEUSTEAN, L, MITU, O, VOICU,
PM, BORDEIANU, G, DIMITRIU, DC, Rev. Chim. (Bucharest), 67,
no.3, 2016.

13.GAFTON B, PORUMB V, UNGURIANU S, MARINCA MV, COCEA C,
CROITORU A, BALAN G, MIRON N, CIULEANU TE, MIRON L, In Journal
of BUON, 2014, Vol.19, no.4.

14.SOCOLOQV DG, IORGA M, CARAULEANU A, ILEA C, BLIDARU I,
BOICULESE L, SOCOLOV RV.,, Biomed. Res. Int., 2017, 9205016,
doi:10.1155/2017/9205016.

15.BUGIANESI E, SALAMONE F, NEGRO F, J. Hepatol., 2012, 56(Suppl
1):556-S65.

16.CASIRAGHI MA, DE PASCHALE M, ROMANO L, BIFFI R, ASSI A,
BINELLI G, et al , Hepatology, 2004, 39:90 96.

17.MOCANU V,BONTEA A, ANTON-PADURARU DT, MEDICAL-SURGICAL
JOURNAL-REVISTA MEDICO-CHIRURGICALA, 2016, Volume: 120,
Issue: 2, Pages: 223-227.

18.SIAGRIS D, CHRISTOFIDOU M, THEOCHARIS GJ, PAGONI N,
PAPADIMITRIOU C, LEKKOU A, THOMOPOULOS K, STARAKIS I,
TSAMANDAS AC, LABROPOULOU-KARATZA C, Journal of Viral
Hepatitis, 2006, 13: 56-61.

2028 http://www.revistadechimie.ro

19.MOISEI, M, BARLEAN, L, BALCOS, C, BACIU, D, SOLOMON, S,
MARTU, S, ILIE M. , Rev.Chim.(Bucharest), 66, no. 11, 2015.
20.QUADRI R, RUBBIA-BRANDT L, ABID K, NEGRO F, Antiviral Res.,
2001, Nov; 52(2):161-7.

21.MACALUSO FS, MAIDA M, MINISSALE MG, VIGNI T, ATTARDO §,
ORLANDOE, PETTAS., Biomed. Res. Int., 2013, 564645, doi: 10.1155/
2013/564645.

22.HEE JJ, YOUNG SK, SANG GK, YUN NL, SOUNG WJ, JAE YJ, SAE HL,
HONG SK, BOO SK., Clinical and Molecular Hepatology, 2014, 20:38-
46. http://dx.doi.org/10.3350/cmh.2014.20.1.38.

23.MIRON |, DIACONESCU S, APRODU G, IONIUC |, DIACONESCU MR,
MIRON L., Medicine, March 2016, Volume 95, Issue 11, p e3045.
24 MURARU ID, IORGA M, ANTON-PADURARU DT, DROCHIOI S, ALWAN
S, PETRARIU F., Rev. Med. Chir. Soc. Med. Nat., lasi, 2018, 122(2), 365-
374.

25.DROCHIOI AS, IORGA M, PETRARIU FD, MORARU E, Med. Surg. J.,
2017, 121, 258-263.

Manuscript received:14.01.2018

REV.CHIM.(Bucharest)¢ 69¢ No.8¢ 2018



