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Abstract

Objectives: The current study aimed at evaluating the association between metabolic syndrome (MeS) in patients with hepatitis C
virus (HCV) liver cirrhosis (compensated, genotype, 1b) and changes after sustained viral response (SVR) following a 12-week therapy
with paritaprevir, ritonavir, ombitasvir, dasabuvir, and ribavirin (PrOD+R).
Methods: The current multicenter retrospective study included 809 patients diagnosed with compensated HCV cirrhosis (child
class A), all 1b genotype treated for 12 weeks with direct acting antiviral agents - PrOD+R - regimen (according to the protocol prac-
ticed in Romania) and achieved SVR. The parameters of MeS (according to the definition of the International Diabetes Federation)
were collected from medical records before and 12 weeks after the treatment. The results were collected in a central database and
analyzed with SPSS 18.0. Statistical analysis used both descriptive and analytical methods with a significance level of 95% (CI 95%).
Results: Out of the 809 patients, 105 (13%) demonstrated 3 out of the 5 criteria for MeS. Based on the MeS criteria, the common-
est parameters were abnormal glycaemia (54.1%), followed by visceral obesity (38.6%), raised triglycerides (26.1%), high blood pres-
sure (12.1%), and a low high-density lipoprotein (HDL)-cholesterol (4.6%). The re-assessment of MeS parameters after SVR showed
favourable changes, which were statistically significant: a siginficanttly lower serum triglyeride level (182.32 vs. 153.50 mg/dL, P =
0.001), lower systolic arterial blood pressure (130.57 vs. 124.85 mmHg; P = 0.001), lower diastolic arterial blood pressure (80.26 vs.
78.42 mmHg; P = 0.001) and lower glyceamic levels (130.06 vs. 120.71 mg/dL; P = 0.001), as well as a significant rise in HDL-cholesterol
levels (48.61 vs. 50.50 mg/dL; P = 0.003). Abdominal circumference was the only parameter, which did not change after SVR. Fol-
lowing the changes sustained after SVR, 26.7% of the patients no longer fulfilled the minimum 3 criteria for MeS. No correlation
was observed between the presence of MeS and the risk of severe adverse events, but it was noted that 37.5% of the patients who
decompensated, 66.7% of the ones who developed hepatocarcinoma and 100% of the ones that died of abnormal glycaemic levels.
Conclusions: Hyperglycemia, and not MeS, is associated with HCV compensated liver cirrhosis genotype 1b, and is a risk factor for
severe adverse events. The attainment of SVR through PrOD+R regimen results in short-term improvements in MeS parameters.

Keywords: Hepatitis C Virus, Metabolic Syndrome, Hyperglycemia, Compensated Cirrhosis, Direct Acting Antiviral Agents,
Sustained Viral Response

1. Background

Both the metabolic syndrome (MeS) and chronic in-
fection with hepatitis C virus (HCV) are widely spread in
the general population. Their association is not inciden-
tal, as there are common etiopathogenic links between the
2 conditions: insulin resistance, type 2 diabetes mellitus

(T2DM), and liver steatosis. Nevertheless, the published
data are still controversial (1, 2). HCV induces a specific
form of metabolic syndrome called “hepatitis C-associated
dysmetabolic syndrome” (HCADS), which includes hype-
ruricemia, reversible hypocholesterolemia, insulin resis-
tance, hypertension, and visceral obesity (3). There are
many pathogenic mechanisms involved in the develop-
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ment of hepatic insulin-resistance in patients with HCV,
both through a direct viral effect and through inflam-
matory cytokines: the inhibition of insulin receptor sub-
strate (IRS), and the activation of suppressor of cytokine
sing-align (SOCS) with inhibition of phosphatidylinosi-
tol 3 kinase-transducer, which has a key role in insulin
metabolism (4). As far as the lipid metabolism is con-
cerned, HCV relies on the host lipid metabolism to enter
the hepatocytes and replicate, consequently impacting on
the lipid metabolism itself (5). The hepatic accumulation
of lipids is caused both by virus (viral steatosis in genotype
3 virus) and other associated metabolic factors in other
genotypes (metabolic steatosis). They have multiple mech-
anisms: increased availability of lipogenic substrate, in-
creased de novo lipogenesis, decreased oxidation of fatty
substrates, and decreased export of fatty substrates from
the hepatocyte into the bloodstream (3). Insulin-resistance
and hepatic steatosis are the negative risk factors in HCV
infection, leading to accelerated progression of hepatic fi-
brosis, risk of hepatocarcinoma, and in mortality through
cardiovascular complications (6).

In the recent years, HCV therapy is revolutionized
through the development of directly acting antiviral ther-
apy (DAA), an efficient, quick, and well tolerated therapy
with the potential to cure HCV infection. Whilst metabolic
parameters were the negative prognostic risk factors in
peginterferon and ribavirin therapy, they do not seem to
affect the sustained viral response (SVR) in DAA. Genotype
3 virus (associated with hepatitis virus-induced steatosis)
is an exception, as it is now the most difficult type to treat
(7, 8). There is no consensus in this regard, with some
data suggesting that certain metabolic parameters (for ex-
amples, the low levels of low density lipoprotein (LDL)-
cholesterol) prior to treatment have a negative impact on
SVR even in DAA therapy (9).

The achievement of SVR following antiviral therapy
with peginterferon and ribavirin reduces insulin resis-
tance, lowers the incidence of T2DM, and reestablishes
lipid homeostasis (8). The eradication of HCV with the new
DAA regimen in almost all patients does not equate with
a cure. The risk of liver disease progression, the devel-
opment of hepatocarcinoma, and extra hepatic complica-
tions (T2DM and cardiovascular disease) remain even after
achieving SVR (10). The impact of viral eradication on MeS
parameters is currently not known well.

The current study aimed at evaluating the association
of MeS in patients with HCV liver cirrhosis (compensated
genotype 1b) and changes in MeS parameters after SVR, fol-
lowing a 12-week therapy with paritaprevir, ritonavir, om-
bitasvir, dasabuvir, and ribavirin (PrOD+R).

2. Methods

A multicenter retrospective study included 809 pa-
tients diagnosed with compensated HCV cirrhosis (child
class A), all 1b genotypetreated for 12 weeks with DAA
(PrOD+R) regimen (according to the protocol practiced
in Romania), and achieved SVR. The analysis used anony-
mous data obtained after patients agreed to directly act-
ing antiviral therapy by written consent. Clinical charac-
teristics and laboratory data were collected from medical
records. The diagnosis of HCV liver cirrhosis was made
through clinical, biological, and imaging parameters, as
well as non-invasive methods (FibroMax) of assessing liver
fibrosis. FibroMax is a non-invasive method of deter-
mining the activity, alcoholic and non-alcoholic steatosis,
and liver fibrosis through an algorithm, which measures
the following markers: α2-macroglobulin, haptoglobin,
apolipoprotein A1, γ-glutamyltransferase, alanine and as-
partate aminotransferase, total bilirubin, fasting glucose,
cholesterol, and triglycerides. Treatment continued for 12
weeks from 01 December, 2015 to 20 June, 2016, with an
undetectable viral load at 12 weeks from completion of
therapy (SVR). Patients with decompensated liver cirrho-
sis, hepatocarcinoma, co-infections with hepatitis B or HIV,
and chronic alcohol users prior to the treatment were ex-
cluded from the study.

During the physical examination, the following mea-
surements were made using standard procedures: waist
circumference, and systolic and diastolic blood pressure
(SBP and DBP, respectively). Fasting plasma glucose (FPG),
triglycerides (TG), and high-density lipoprotein (HDL)-
cholesterol were determined using enzymatic methods.

MeS was defined according to the definition of the in-
ternational diabetes federation as fulfilling 3 of the 5 crite-
ria: abdominal circumference > 90 cm in males and > 80
cm in females, fasting plasma glucose > 100 mg/dL (or a
diagnosis of T2DM), triglycerides > 150 mg/dL (or therapy
with fibrates), HDL-cholesterol < 40 mg/dL in males and
< 50 mg/dL in females (or hypolipemiant therapy), BP >
130/85 mmHg (or treated arterial hypertension) (11).

All patients were assessed prior to starting DAA therapy
and at the time of SVR (24 weeks after the commencement).
The severe adverse events at SVR visit were also noted:
liver decompensation (ascites, hepatoportal encephalopa-
thy, and upper digestive bleeding), hepatocarcinoma, and
death.

The results were collected in a central database and an-
alyzed with SPSS 18.0. Statistical analysis used both descrip-
tive and analytical methods with a significance level of 95%
(CI 95%). The student t test was used to calculate signifi-
cant differences between means and the F test (ANOVA) was
used to compare median values in 3 or more groups with
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normal distributions. The X2 nonparametric test was used
to compare 2 or more frequencies arising from the same
population, used when expected events were excluded.
The Kruskal-Wallis, non-parametric test was used to com-
pare data from 3 or more frequencies.

3. Results

The current cohort study included 438 females (54.1%)
and 371 males (45.9%), within the age range of 34 to 79 years
and the mean age of 59.21± 8.72 years.

The abdominal circumference varied in males from 67
to 132 cm, and in females from 58 to 163 cm, with significant
differences between the means of genders (90.02 vs. 81.52
cm, P = 0.001). Abdominal obesity was observed in 312 pa-
tients (38.56%), with more commonality in females (45.4%)
compared with males (30.5%).

Glycemic levels ranged from 61 to 310 mg/dL, with no
significant differences in the means between the genders
(108.53 mg/dL males vs. 108.67 mg/dL females; P = 0.953).
Glycemic levels consistent with a diagnosis of MeS were ob-
served in 438 patients (54.14%) with no significant differ-
ences between genders (54.4% vs. 53.9%; P = 0.928).

Serum triglycerides ranged from 38 to 610 mg/dL, with
a slightly higher mean in males (131.51 vs. 125.89 mg/dL; P
= 0.125). The criteria of MeS were observed in 211 patients
(26.08%). There was no significant differences between gen-
ders (27.2% vs. 25.1%; P = 0.548).

Only 37 patients (4.57%) had HDL-cholesterol levels con-
sistent with those of MeS. HDL-cholesterol in males ranged
from 31 to 68 mg/dL, and in females from 33 to 68 mg/dL,
with no significant mean differences between the genders
(54.65 vs. 54.88 mg/dL; P = 0.557). In addition, 2.4% of males
and 6.4% of females had values consistent with those of
MeS, representing a significant statistical difference (P =
0.007).

SBP ranged from 90 to 170 mmHg, whilst DBP ranged
from 60 to 100 mmHg, with no significant mean differ-
ences between the genders (125.08 vs. 124.60 mmHg, P
= 0.584 and 75.22 vs. 76.24 mmHg, P = 0.123, respec-
tively). High blood pressure or normal pressure in the
context of antihypertensive therapy was observed in 98
patients (12.11%) with no significant differences between
males (13.5%) and females (11%) (P = 0.327).

The descriptive MeS parameters according to the gen-
der are presented in Table 1.

Based on the MeS criteria, the commonest parameter
was abnormal glycaemia (54.1%), followed by visceral obe-
sity (38.6%), raised TG (26.1%), high BP (12.1%), and a low HDL-
cholesterol (4.6%).

Out of the 809 patients, 105 (13%) demonstrated 3 out
of the 5 criteria for MeS. In the current study, 59% of the pa-

tients were female with a female to male ratio of 1.4:1. Age
ranged from 37 to 79 years with the mean age of 61 years
close to that of the cohort study (59.75 ± 8.28 years), and
the peak of frequency around 60 years. The mean age was
lower in males (55.72) compared with females (62.55 years)
(P = 0.001).

The study data demonstrated the following results
based on the diagnostic criteria for MeS:

- Five diagnostic criteria were present in 3 patients
(0.4%);

- Four diagnostic criteria were present in 3.5% of the pa-
tients as follows: 16 patients with abdominal obesity, ↑ TG,
↓ HDL, and ↑ FPG, 7 patients with abdominal obesity, ↑ TG,
↑ BP, and ↑ FPG, 5 patients with abdominal obesity, ↓ HDL,
↑ BP, and ↑ FPG, and 1 patient with ↑ TG, ↓ HDL, ↑ BP, and ↑
FPG;

- Three diagnostic criteria were present in 9.1% of the
patients: 37 patients with abdominal obesity, ↑ TG and ↑
FPG, 6 patients with abdominal obesity, ↓HDL and↑ FPG; 13
patients with abdominal obesity, ↑ BP and ↑ FPG, 3 patients
with ↑ TG, ↑ BP, and ↑ FPG, 4 patients with abdominal obe-
sity, ↑ TG and ↑ BP, and 8 patients with abdominal obesity,
↑ TG and ↑ BP.

The most frequent association in MeS was abdominal
obesity, ↑ TG, and ↑ FPG (37 patients; 35.2%).

The re-assessment of MeS parameters after SVR showed
favourable changes which were statistically significant
(Tabel 2): a siginficanttly lower serum triglyeride level
(182.32 vs. 153.50 mg/dL, P = 0.001), lower SBP (130.57 vs.
124.85 mmHg; P = 0.001), lower DBP (80.26 vs. 78.42 mmHg;
P = 0.001), and lower glyceamic levels (130.06 vs. 120.71
mg/dL; P = 0.001), as well as a significant rise in HDL choles-
terol levels (48.61 vs. 50.50 mg/dL; P = 0.003). Abdomi-
nal circumference was the only parameter, which did not
change after SVR (Table 2).

Following the changes sustained after SVR, 26.7% of the
patients no longer fulfilled the minimum 3 criteria for MeS
(Table 3). The most significant improvements from a fre-
quency perspective were noted in the reduction of BP and
triglyceride levels.

In the studied cohort, there were 23 severe adverse
events (2.84%): 8 decompensations of liver disease, 12 hep-
atocarcinomas, and 3 deaths. No correlation was found be-
tween the presence of MeS and the risk of severe adverse
events (Table 4). Instead, it was noted that 37.5% of the pa-
tients who decompensated, 66.7% of the ones who devel-
oped hepatocarcinoma, and 100% of those that died had
abnormal glycemic levels.
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Table 1. Descriptive Indicators of Metabolic Syndrome Parameters According to the Gender

Parameter Gender N Mean± Std. Deviation Std. Error 95% Confidence Interval for Mean Min Max

Lower Bound Upper Bound

AC, cm
Male 371 90.02± 9.43 0.49 89.06 90.98 67 132

Female 438 81.52± 10.62 0.51 80.52 82.52 58 163

TG, mg/dL
Male 371 131.51± 58.64 3.04 125.52 137.49 38 610

Female 438 125.89± 45.35 2.17 121.63 130.15 40 410

HDL, mg/dL
Male 371 54.65± 5.67 0.29 54.07 55.23 31 68

Female 438 54.88± 5.51 0.26 54.37 55.40 33 68

SBP, mmHg
Male 371 125.08± 12.30 0.64 123.82 126.33 91 159

Female 438 124.60± 12.43 0.59 123.43 125.77 90 170

DBP, mmHg
Male 371 75.22± 9.49 0.49 74.25 76.19 60 95

Female 438 76.24± 9.11 0.44 75.38 77.09 60 110

FPG, mg/dL
Male 371 108.53± 30.44 1.58 105.43 111.64 61 291

Female 438 108.67± 33.18 1.59 105.55 111.78 63 310

Abbreviations: AC, abdominal circumference; DBP, diastolic blood pressure; FPG, fasting plasma glucose; HDL, high-density lipoproteins; SBP, systolic blood pressure;
TG, triglycerides.

Table 2. Changes in Metabolic Syndrome Markers After the Achievement of Sustained Viral Response

Marker Initial SVR P Value

Mean± SD Standard Error Mean± SD Standard Error

Triglycerides, mg/dL 182.32± 76.34 7.45 153.50± 63.38 6.19 0.001

HDL, mg/dL 48.61± 8.86 0.86 50.50± 7.80 0.76 0.003

SBP, mm Hg 130.57± 13.58 1.33 124.85± 12.97 1.27 0.001

DBP, mm Hg 80.26± 8.83 0.86 78.42± 8.77 0.86 0.001

Glycaemia, mg/dL 130.06± 42.44 4.14 120.71± 34.70 3.39 0.001

Abbreviations: DBP, diastolic blood pressure; SBP, systolic blood pressure; SVR, sustained viral response.

Table 3. Percentage of Changes in Metabolic Syndrome Parameters After Achieving
a Sustained Viral Responsea

MeS Criteria Initial SVR P Value

Abdominal obesity 100 (95.2) 100 (95.2) 1.000

↑ Blood pressure 42 (40.0) 23 (21.9) 0.001

↑Glycaemia 91 (96.7) 84 (80.0) 0.034

↓HDL 37 (35.2) 26 (24.8) 0.024

↑ Triglyerides 79 (75.2) 55 (52.4) 0.001

MeS 105 (100.0) 77 (73.3)

Abbreviation: MeS, metabolic syndrome; high (↑) or low (↓) values according
to MeS definition.
aValues are expressed as No. (%).

4. Discussion

Multiple definitions of MeS exist, but all include obe-
sity, insulin resistance / hyperglycemia, dyslipidemia, and
arterial hypertension as the inclusion criteria. MeS leads to
a rise in mortality, especially as a result of cardiovascular
causes (12). The hepatic manifestation of MeS is steatosis,
in the context of non-alcoholic fatty liver disease (NAFLD).
Similarly, HCV infection induces hepatic steatosis through
direct mechanisms (valid especially in genotype 3) and is
associated with multiple metabolic abnormalities: HCADS
(3). In the current study, the prevalence of MeS was 13%,
with a female to male ratio of 1.4:1; lower than estimated
in the general population of Romania 38.5% (13).

In the published literature, the presence of MeS in pa-
tients with HCV varied, 12.4% in Europe and 35% in the
United States (14, 15). These differences are explained by the
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Table 4. Metabolic Syndrome and Severe Adverse Eventsa

Adverse Events No MeS (N = 704) MeS (N = 105) MeS Criteria MeS P Value

↑AC ↑ TG ↓HDL ↑BP ↑FPG

LCD (N = 8) (1.0%) 7 (1.0) 1 (1.0) 1 (12.5) 1 (12.5) 1 (12.5) 1 (12.5) 3 (37.5) 1 (12.5) 0.968

HCC (N = 12) (1.5%) 9 (1.3) 3 (2.9) 7 (58.3) 4 (33.3) 1 (8.3) 1 (8.3) 8 (66.7) 3 (33.3) 0.212

Death (N = 3) (0.4%) 3 (0.4) 0 (0.0) 0 (0.0) 1 (33.3) 0 (0.0) 1 (33.3) 3 (100) 0 (0.0) 0.503

Abbreviations: AC, abdominal circumference; BP, blood pressure; FPG, fasting plasma glucose; HCC, hepatocarcinoma; HDL, high-density lipoproteins; LCD, liver cirrhosis decompensation; MeS, metabolic syndrome; TG, triglycerides;
high (↑) or low (↓) values according to MeS definition.
a Values are expressed as No. (%).

different definitions of MeS used, extremely different co-
hort studies on patients with HCV infection and variations
in the prevalence of MeS in the populations investigated.
Many authors consider that, despite the fact that insulin
resistance is the common etiological link, the prevalence
of MeS in HCV infection is similar to that of the general
population (16). Consequently, in a study by Lonardo, the
prevalence of MeS in patients with HCV was 4.1%, similar to
that of the control group and reduced compared with the
prevalence in NAFLD (27.9%) (17).

Visceral obesity is one of the features of HCDAS, ob-
served in 38.6% of the studied patients. It is demon-
strated that insulin-resistance has a hepatic origin, as
well as a peripheral one, with a hypothesis stating that
HCV could infect fatty tissue (18). The association of
obesity-hyperglycemia-hypertriglyceridemia was the most
frequent occurrence in MeS.

Abnormal glycaemia was observed in more than half
of the patients (54.14%), much higher than expected in the
general Romanian population (In a study by Predatorr the
prevalence of glycemic abnormalities (pre-diabetes or dia-
betes) in the general Romanian population was 28.1%.) (19).
More than 20 years ago, Allison et al., demonstrated that
T2DM was more frequent in HCV liver cirrhosis compared
with other etiologies (20). Currently, it is known that HCV
infection is associated with insulin-resistance, T2DM, and
liver steatosis (21). In a recent meta-analysis, DM is consid-
ered as the second most common extra-hepatic manifesta-
tion of HCV (after depression), found in 15% of the patients
(22). The high proportion of patients with raised glycemic
values could be explained by the advanced stage of liver fi-
brosis in the cohort studies, knowing that in HCV infection,
T2DM correlates with the degree of hepatic fibrosis (23).

The interaction of HCV with lipid metabolism is a com-
plex one, which is incompletely understood. HCADS, in
particular, features the associations of hepatic steatosis
with those of hypocholesterolemia and reduced triglyc-
eride levels (1). The virus enters the hepatocyte by bind-
ing to LDL receptors. The low levels of LDL are caused by
geranylgeranyl-diphosphate in viral replication, which is
a substrate for the synthesis of cholesterol. The high levels

of LDL compete with LDL receptors and reduce viral repli-
cation, whilst the high levels of HDL aid the entry of the
virus into the hepatocyte (24). In the hepatocyte, HCV inter-
feres with the lipid metabolism of the host to replicate and
assemble leading to hepatic steatosis. The main mecha-
nisms through which HCV leads to accumulation of triglyc-
erides in the hepatocyte are the activation of lipogenesis,
its impact on mitochondrial lipid oxidation, the lowering
of microsomal triglyceride transfer protein activity, and
the reduced activity of peroxisome proliferator activating
receptor (PPAR) (4). The release of the virus from hepa-
tocytes occurs by means of the very low-density lipopro-
tein (VLDL) (25). In the studied group of patients, hyper-
triglyceridemia was found in 26.08% of patients, whilst low
HDL was encountered in only 5% of the patients. It was ex-
plained by the particular features of lipid metabolism as-
sociated with HCV.

Whilst there are a number of controversies, some evi-
dence may suggest an involvement of HCV in the develop-
ment of cardiovascular complication, insulin resistance,
hepatic steatosis, and T2DM as a common link (26). In the
current study, hypertension was observed in 12.1% of the pa-
tients.

The current study showed that all MeS parameters with
the exception of abdominal circumference had a signif-
icant improvement after SVR. The most significant im-
provements were noted in the reduction of BP and triglyc-
eride levels. Consequently, almost one-third of the patients
no longer featured the diagnostic criteria for MeS. In a re-
cently published study including 119 patients, Yair-Sabag
et al., demonstrated a reduction in the incidence of T2DM
in patients with SVR following peginterferon and ribavirin
treatment. The same study did not identify any significant
changes in MeS parameters before or after the treatment
between responders and non-responders (27).

A number of studies indicate that the eradication of
HCV through interferon-based therapy leads to an im-
provement in insulin resistance and a reduction in the in-
cidence of T2DM (28-30). The current study confirmed this
significant drop in glycemic levels (both in terms of mean
value and the percentage of patients with hyperglycemia)
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after SVR is attained using DAA therapy. Similar results are
recently published using other treatment regimens (9, 31).

The reversibility of hypocholesterolemia, hypotriglyc-
eridemia, and hepatic steatosis is demonstrated after the
attainment of SVR in therapy regimens based on interferon
(32-34). In the current study, a rise in HDL-cholesterol was
noted and a drop in triglyceride levels after attainment of
SVR in patients treated with PrOD+R. Similarly, Meissner
et al., noted a drop in the triglyceride levels beginning in
the 4th week of therapy with sofosbuvir and ribavirin, a
rise in LDL-cholesterol, but no changes in the total choles-
terol levels or HDL-cholesterol (35). The changes in lipid
metabolism, which quickly appear after viral clearance,
highlight once again the direct effect of HCV in lipid home-
ostasis (35).

The effects of viral eradication on cardiovascular risk
are controversial. In the current study, there was a signif-
icant reduction in mean blood pressure post SVR, as well
as a lower proportion of patients with hypertension. Some
suggest that the attainment of SVR leads to a rise in blood
lipids and consequently an increase in cardiovascular risk
(6). In the current study, the improvement of arterial blood
pressure after SVR emphasized the direct link between HCV
and cardiovascular complications.

Regarding the incidence of severe adverse events, there
were no associations with MeS. Instead, the obtained data
confirmed that glycemic abnormalities were the impor-
tant risk factors for decompensation, hepatocarcinoma,
and death in patients with HCV liver cirrhosis. The risk of
decompensation in HCV cirrhosis is more frequent in pa-
tients with T2DM (36). T2DM is considered as a risk factor
for the development of hepatocellular carcinoma even in
patients with SVR following DAA (37).

The study was limited by its retrospective nature with
the exclusion of patients with incomplete data regarding
initial metabolic parameters and after SVR. Similarly, the
short follow-up period (24 weeks) did not allow assessment
regarding the improvement of MeS parameters and possi-
ble implications on the risk of T2DM, cardiovascular, and
renal diseases on the long-term follow-up.

The strengths of the study included the large number
of patients recruited and the relatively homogenous na-
ture of the studied population (all having genotype 1b and
F4 fibrosis). According to the authors‘ best knowledge; it
was the only study in the literature that showed the re-
versibility of MeS in almost one-third of HCV compensated
liver cirrhosis genotype 1b patients after achieving SVR by
PrOD + R regimen.

4.1. Conclusions

The role of HCV in the complexity of metabolic abnor-
malities remains a highly interesting topic for future re-

search. Patients with HCV liver cirrhosis (compensated
genotype 1b) frequently display features of MeS (high gly-
caemia, visceral obesity), but not MeS itself. Glycemic ab-
normalities are associated with a higher risk of hepatic de-
compensation, hepatocarcinoma, and death. The attain-
ment of SVR through PrOD+R led to the short-term im-
provements in MeS parameters and the disappearance of
this diagnosis in almost one-third of the treated patients.
The long-term effects on the evolution of MeS and cardio-
vascular consequences require future studies.
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