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Anthropometric parameters and liver histology influence lipid
metabolic changes in HCV chronic hepatitis on direct-acting
antiviral treatment
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Background: Hepatitis C virus (HICV) infection affects lipid metabolism. We investigated the impact of
direct-acting antiviral (DAA) treatment on lipid metabolism in chronic hepatitis C (CHC), with a focus on
the effects of anthropometric parameters and liver histology. We also analyzed the dynamics of metabolic
indexes used to estimate cardiovascular risk.

Methods: In 49 patients with CHC treated with DAAs, lipid metabolic changes, anthropometric
parameters, liver histology and cardiovascular risk indexes, including triglyceride to HDL ratio (Tr/HDL),
fatty liver index (FLI) and visceral adiposity index (VAI) were evaluated at baseline (BL), end of treatment
(EOT) and 12 [sustained virological response (SVR) 12] and 24 (SVR24) weeks after EOT.

Results: SVR occurred in 96% of cases. Total and LDL cholesterol and ApoB levels increased significantly
between BL and EOT (P<0.001, <0.001 and 0.05, respectively) and remained stable thereafter. Total and
LDL cholesterol significantly increased only in patients with higher BL waist circumference (P<0.01 and
0.009), fibrosis (P=0.002 and 0.005) and steatosis (P=0.043 and 0.033, respectively). HDL cholesterol
significantly rose at SVR24. However, cardiovascular risk indexes (Tr/HDL ratio, FLI and VAI) did not
significantly change during DAA treatment and follow up.

Conclusions: Patients with HCV eradication after DAA treatment develop a pro-atherogenic lipid
pattern, which varies according to anthropometric parameters and liver histology. However, no increase of
cardiovascular risk indexes occurs in the short-term. Total and LDL cholesterol should be monitored long-

term in CHC patients cured from infection.
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Introduction leading to cirrhosis, hepatocellular cancer, diabetes mellitus

Hepatitis C virus (HCV) is a major cause of liver disease and atherosclerosis (1-3).

worldwide. Chronic infection occurs due to the high HCV is present in the extracellular compartment in

propensity of the virus to chronically persist in the host, close interaction with lipoproteins, forming the so called
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‘lipoviroparticles’. This allows HCV to escape from
antibody neutralization, bind to the low-density lipoprotein
receptor and enter hepatocytes (4).

Important pathophysiological steps of HCV infection
are also related to virion interaction with lipids within
hepatocytes (5). HCV particle maturation requires
binding to lipid rafts and exploits hepatocyte lipoprotein
secretion mechanisms (6,7), effectively impairing very low-
density lipoprotein (VLDL) production. This translates
into hypolipidemia as well as lipid accumulation within
hepatocytes, causing liver steatosis (8).

Likely due to these interactions, HCV infection is
generally associated with a reduced serum level of total
cholesterol, LDL cholesterol and ApoB (9). Viral clearance
with early Interferon-based regimens was shown to translate
into resolution of this form of hypobetalipoproteinemia,
but this effect could be attenuated by the nutritional
changes and weight loss commonly occurring on interferon
treatment.

The availability of direct-acting antivirals (DAA) for
HCV treatment made possible to better assess the effects
of antiviral therapy on host lipid metabolism (10,11). HCV
RNA clearance associated with increased cholesterol levels,
particularly LDL, without major effects on triglycerides
(10,12,13), confirming the direct role of HCV on ApoB-
related lipid metabolic changes. The resulting lipid pattern,
however, turns to a more atherogenic one, thereby possibly
increasing cardiovascular risk long term. Accordingly, lipid
pattern should be evaluated and monitored in all HCV
patients who clear the virus on DAAs.

It is well known that body weight and body composition
significantly affect mortality and cardiovascular risk, even in
the absence of metabolic syndrome (14,15). Furthermore,
a worse metabolic pattern is often correlated to changes in
body mass index (BMI) and waist circumference (16,17),
whilst weight loss usually produces beneficial lipid profile
changes in the medium term (18). This is an important
issue in DAA-treated HCV patients as viral clearance is
often associated with favorable behavioral changes and
a psychological wellbeing that may increase food intake.
Notwithstanding, the role of anthropometric parameters in
relation to changes of lipid profile during DAA treatment
has not been fully assessed (10,12,13).

In the present study, we evaluated the impact of DAA
treatment on lipid metabolism in patients with chronic
hepatitis C (CHC) at the end of therapy and during follow-
up. In this context, we specifically analyzed the effect of
anthropometric parameters on such metabolic changes
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and the dynamics of metabolic indexes used to measure
cardiovascular risk.

We present the following article in accordance with the
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/atm-20-669).

Methods
Study cobort

This was a retrospective, observational study on 49
consecutive patients with CHC cared for at the Unit of
Infectious & Transplant Medicine, University of Campania
“L. Vanvitelli”, Monaldi Hospital in Naples, Italy. Forty-
nine patients were enrolled from June 2015 to June 2016.
All study procedures were in accordance with international
guidelines, standards on human experimentation of the
Ethics Committee of the Luigi Vanvitelli University
and 1975 Helsinki Declaration (as revised in 2013) and
subsequent revisions. The study protocol was approved by
our University Ethics Committee (No. 662/17). Informed
consent was taken from all the patients.

Clinical and laboratory studies

Diagnosis of CHC hinged on serological and virological
tests (positive serum anti-HCV antibodies and HCV RNA),
liver injury markers and liver ultrasound scan.

Patients underwent complete physical examination and
were evaluated at baseline (BL), at the end of treatment
(EOT) and 12 and 24 weeks after the EOT. Sustained
Virological Response was obtained when HCVRINA was
negative at 12 (SVR 12) and 24 (SVR24) weeks after the
EOT. AST and ALT are considered as markers of liver
injury. The BMI (as weight in kilograms/height2 in meters)
and waist circumference (WC, normal <102 ¢m in men and
<88 c¢m in women) (19) were measured at the 4 study time
points.

Liver function tests, HCV-RNA, glycemia, hemoglobin
Alc and the lipid profile (total cholesterol, HDL
cholesterol, LDL cholesterol, triglycerides, ApoAl and
ApoB100) were measured at all study time points. VLDL
cholesterol was calculated by the Friedewald formula (i.e.,
serum triglycerides/5) (20). Attention was given to a prior
history of diabetes and the concurrent therapies that could
interfere with lipid levels.

HCV RNA, HCV genotype, HBV and HIV infection

markers were also analyzed by our Hospital central
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laboratory using standard methods.

Liver histology, with evaluation of histological activity
index (HAI), fibrosis and steatosis, was assessed in 15 of 49
patients (30.6%) by standard methods (21,22); where liver
biopsy was not done for contraindications or patient refusal,
fibrosis was non-invasively assessed by transient elastography
(TE, Fibro Scan®, EchoSens, Paris, France). Steatosis was
evaluated in all patients by the ultrasonographic fatty liver
indicator (US-FLI), where a score >2 indicated the presence
of steatosis (23,24). Furthermore, the Fatty Liver Index
(FLI), based on triglycerides, BMI, WC and y-glutamyl-
transpeptidase (GGT) (25) was measured at the 4 study time
points. A FLI <30 ruled out and one >60 ruled in hepatic
steatosis as detected by ultrasonography.

To estimate cardiovascular risk related to metabolic
alterations and/or visceral obesity at BL and during follow-
up, the triglycerides-to-HDL ratio (Tr/HDL) (26-28) and
the visceral adiposity index (VAI) (29) were calculated.
High values of Tr/HDL are predictive of coronary heart/
cardiovascular disease and related mortality. Values <2 are
considered normal. VAL is a sex-specific index, based on WC,
BMI, triglycerides, and HDL cholesterol that indirectly
expresses visceral fat function. In healthy, non-obese subjects,
with normal adipose distribution and normal TG and
HDL levels, VAI should be equal to 1 (29). The presence
of Metabolic Syndrome (MetS) was defined according to
the revised National Cholesterol Education Program Adult
Treatment Panel (NCEP-ATP) 111 criteria (19).

Treatment

Patients started treatment according with the current
guidelines (29) and using drugs available in Italy at the time
the study was performed. Five patients received sofosbuvir-
ribavirin (400/1,200 mg daily), 8 sofosbuvir-daclatasvir
(400/60 mg daily), 18 sofosbuvir-ledipasvir (400/90 mg
daily) and 17 ombitasvir/paritaprevir/ritonavir-dasabuvir
(25/150/100/500 mg/daily). Ribavirin (1,200 mg) was added
to the DAA regimen in 25 additional patients, as per current
recommendations (30) and generally for 3 months.

Statistical analysis

Categorical variables were expressed as numbers and
percentages. Continuous variables were expressed as
median and range or interquartile range (IQR). The
level of significance was fixed at 5% and only two-tailed,
nonparametric tests were used. Categorical variables
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were compared using Fisher’s exact test, while continuous
variables were compared using the Kruskal-Wallis test for
different subgroups. An analysis of variance for repeated
measures was performed using the Bonferroni post-hoc test.
All the analyses were conducted using SPSS v.20.0 software.

Results
Baseline patient characteristics

Forty-nine patients were studied; all were naive to treatment
with DAAs, while 13 of them had been previously treated
with pegylated-interferon and ribavirin, without virological
response.

Baseline characteristics of the study group are shown
in Table 1. Patients’ median age was 66 years, with a slight
predominance of women. On average, patients were
overweight at baseline (median BMI 26.7) and the median
WC was >100 cm.

HCV genotype 1 was prevalent (75.5%) and no patient
had HBV or HIV co-infection.

Fibrosis stage was mostly elevated (median fibrosis score
3) while steatosis was mild (median score 2). Based on a
FLI >60, steatosis was present in 24 patients (48.9%) whilst
MetS was noted in 14 patients (28.5%) at BL.

At BL, glycemia and hemoglobin Alc were within
normal values in most patients (7able I). Eight patients
(16.3%) had a prior diagnosis of diabetes mellitus. Only 3
subjects (6%) were on treatment with a hydroxyl-methyl-
glutaryl-coenzyme A reductase inhibitor.

Outcome of treatment

All patients showed undetectable HCVRNA at EOT. SVR
12 and SVR 24 were achieved in 47 patients (96%), with
2 patients experiencing a relapse of infection after on-
treatment serum HCV RNA clearance.

Opverall, regimens were well tolerated, without treatment-
emergent ALT, GGT, bilirubin, glycemia or prothrombin
time alterations; no signs of hepatic decompensation or
renal impairment were observed.

Lipid changes during DAA treatment

Significant differences were observed for total cholesterol,
LDL cholesterol and glycated hemoglobin at the four
study time points (P=0.005, 0.008 and <0.001, respectively;
Table 1). The post-hoc tests showed that total cholesterol
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Table 1 The baseline and follow-up clinical characteristics of study patients

Parameter Start of therapy (TO)  End of treatment (EOT) SVR12 SVR24 p*
Age, median [IQR] 66 [62-71] -
Sex, n (%) -
Male 21 (42.9)
Female 28 (57.1)
BMI, median [IQR] 26.7 [24.4-29.3] 27.6 [24.8-29.6] 26.9 [24.2-28.4] 27.1[24.9-29.5] 0.841
Waist circumference (cm), median [IQR] 102 [93.5-106] 100 [94-105.5] 99.5 [96-104.9] 101 [94-105] 0.901
HCV genotype, n (%) -
1 37 (75.5) - - -
Non-1 12 (24.5) - - -
HAI, median [IQR] 10 [7-11] - - - -
Fibrosis (degree), median [IQR] 3 [3-4] - - - -
Steatosis (degree), median [IQR] 2[1.25-3] - - - -
HCV-RNA (IU/mL), median [IQR] 1,240,000 0 0 0 NA
[402,500-2,815,000]
Glycemia (mg/dL), median [IQR] 95 [85.5-105] 92 [81.5-100.5] 95 [86-108.5] 96 [88-105.5] 0.267
Hb1Ac (mmol/dL), median [IQR] 5.4 [5-5.95] 5[5-5.3] 5.5[5.1-5.9] 5.4 [56.2-5.7] <0.001
Cholesterol, median [IQR]
Total (mg/dL) 148 [129-172] 166 [132-197] 171 [152.5-203] 169 [145.5-199.5]  0.005
HDL (mg/dL) 53 [37-60] 49 [39.5-62.5] 50 [37-62] 55 [40.5-63.5] 0.659
LDL (mg/dL) 88 [66-106.5] 102 [84.5-123.5] 109 [88-127] 103 [85.5-126.5]  0.008
VLDL (mg/dL) 18.8 [16.6-23] 19.8 [16.2-25] 19.8[15.2-25.6] 19 [15.4-25.6] 0.983
Triglycerides (mg/dL), median [IQR] 94 [82-117] 99 [81-126] 99 [74-132] 95 [77-128] 0.983
Triglycerides/HDL ratio [IQR] 2[1.4-2.8] 2.1[1.3-2.8] 1.9[1.4-2.9] 1.7 [1.3-2.9] 0.812
APO A (mg/dL), median [IQR] 151 [127-172] 144 [124-167] 142 [119-164] 147 [126-166] 0.805
APO B (mg/dL), median [IQR] 77 [56-91] 82 [70-96] 87 [71-99] 83 [69-96] 0.203
APO A/APO B ratio, [IQR] 0.49 [0.40-0.62] 0.58 [0.44-0.69] 0.61[0.46-0.72] 0.58 [0.48-0.66] 0.032

*, samples Kruskal-Wallis test; IQR, interquartile range; BMI, body mass index; HAI, histological activity index; Hb1Ac, glycated

hemoglobin;

levels increased significantly between BL and the EOT
(P<0.001). After the EOT, no further significant changes
were observed up to SVR24. In summary, total cholesterol
increased during DAA treatment from baseline to EOT,
subsequently reaching a plateau (Figure I).

LDL cholesterol levels paralleled those of total
cholesterol, with a significant increase from BL to EOT and
a subsequent plateau (Figure I).

In contrast, HDL cholesterol changes were less
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pronounced, with an overall trend towards reduction from
BL to SVRI12 and a subsequent significant rise at SVR24.
Overall, HDL levels were significantly higher at SVR24
compared to BL (P=0.018) and SVR12 (P=0.046). VLDL
cholesterol did not change throughout the observation
period (Figure I).

No significant differences in triglyceride and Apo-A
levels were observed at any time-point (Figure 1), while
Apo-B levels significantly increased from BL to EOT
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(P=0.05), SVR 12 and SVR24 (P<0.01, Figure 1). In line
with these findings, ApoB/ApoA ratio also significantly
increased during the observation period (P=0.032; Table I).

Interestingly, when we specifically evaluated the 2
patients who did not achieve SVR, we did not observe any
significant variation of their lipid profile (data not shown).

No significant differences were observed between
patients treated with sofosbuvir and those treated with non-
sofosbuvir based regimens (data not shown). Likewise,
ribavirin did not influence metabolic changes (data not
shown).

Relationship between lipid changes, liver fibrosis and liver
steatosis

We assessed whether lipid changes on DAA treatment
occurred differently according to BL liver histology. Both
total and LDL cholesterol increased significantly (Zable 2)
only in patients with BL liver cirrhosis and in those with
steatosis, i.e., showing an US-FLI score >2. In contrast,
there was no difference in the dynamics of HDL cholesterol

© Annals of Translational Medicine. All rights reserved.

and triglycerides according to liver histopathological stage
(Table 2). As total and LDL cholesterol increase could pair
with an increased release of lipids from HCV clearing
hepatocytes, we assessed whether lipid changes were
paralleled by a reduction in US-FLI. However, US-FLI did
not significantly change during DAA treatment and follow
up. Furthermore, no correlation emerged between US-
FLI and LDL cholesterol levels at any time point (data not
shown).

Relationship between lipid changes and anthropometric
parameters

We then evaluated whether anthropometric parameters
affected lipid metabolic changes during DAA. Importantly,
no significant variation in BMI and WC was observed
during treatment and until week 24 follow-up (Table 1).
Yet, anthropometric parameters appeared to influence lipid
changes. As shown in Figure 2, LDL cholesterol significantly
increased only in patients with higher BMI and WC at BL
(Figure 2). Furthermore, total cholesterol increased only in
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Table 2 Lipid metabolic changes according to the presence or absence of liver cirrhosis and liver steatosis

Serum lipid fractions  Clinical status Start of therapy (TO) End of treatment EOT) SVR12 SVR24 pP*
LDL cholesterol CIRRHOSIS

Yes (n=31) 86 [39-140] 95 [47-145] 99 [49-157] 98 [40-154] 0.005

No (n=18) 103 [68-174] 113.5 [72-199] 118.5[74-187]  107.5[72-216] 0.579
HDL cholesterol CIRRHOSIS

Yes (n=31) 53 [15-89] 45 [25-101] 49 [24-91] 55 [25-92] 0.700

No (n=18) 52.5 [31-84] 52 [30-81] 42 [34-69] 55 [36-79] 0.954
Total cholesterol CIRRHOSIS

Yes (n=31) 138 [72-217] 160 [88-225] 168 [89-224] 167 [86-252] 0.002

No (n=18) 167.5 [110-258] 180.5 [112-288] 179 [123-271]  172.5[110-312] 0.562
Triglycerides CIRRHOSIS

Yes (n=31) 94 [59-314] 103 [36-198] 105 [63-223] 101 [47-248] 0.999

No (n=18) 96 [51-161] 95.5 [74-136] 95 [47-143] 94 [40-172] 0.578
LDL cholesterol STEATOSIS

Yes (n=18) 86 [39-174] 95 [49-199] 114 [62-187] 98 [64-216] 0.043

No (n=29) 91 [39-154] 107 [47-162] 105 [49-169] 104 [40-162] 0.117
HDL cholesterol STEATOSIS

Yes (n=18) 39.5 [15-84] 45.5 [30-81] 40 [29-77] 47.5 [31-79] 0.672

No (n=29) 55 [18-89] 50 [25-101] 54 [24-91] 59 [25-92] 0.798
Total cholesterol STEATOSIS

Yes (n=18) 132 [72-258] 156.5 [88-288] 174.5 [94-271] 158 [103-312] 0.033

No (n=29) 156 [82-234] 175 [95-235] 171 [89-244] 174 [86-252] 0.108
Triglycerides STEATOSIS

Yes (n=18) 96 [76-270] 103 [81-149] 110 [78-170] 108 [69-248] 0.830

No (n=29) 92 [51-314] 95 [52-198] 82 [47-223] 86 [40-203] 0.873

All values shown are median [range]. *, independent samples Kruskal-Wallis test.

patients with a higher BL WC (Figure 2).

Changes in lipid-related cardiovascular risk markers
during DAA treatment

Tr/HDL ratio, FLI and VAI (Table 1, Figure 3, respectively)
did not significantly change during DAA treatment and
follow up, indicating no significant increase of estimated
cardiovascular risk.

Of note, total and LDL cholesterol changes during DAA
therapy did not show any association with BL FLI (<60
or >60) or VAI (<1.49 or >1.49, the median value for the
studied group) (7able 3). Similarly, the presence of MetS at
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BL did not influence lipid changes (7able 3). However, total
cholesterol increased significantly only in patients with a BL
Tr/HDL ratio >2 (P=0.025).

Discussion

In this study, we analyzed the dynamics of circulating lipid
profile in patients treated with DAA for CHC. In line with
previous reports (10,12,13,31), total and LDL cholesterol
levels increased in parallel to HCV RNA clearance.
These changes persisted during the subsequent follow-up,
indicating that a different, more ‘atherogenic’ lipid pattern
establishes after CHC cure. This effect was independent
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Table 3 Changes in total and LDL cholesterol during DAA therapy in patients grouped according to cardiovascular risk markers
Serum lipid fractions  Cardiovascular risk markers Start of therapy (TO) End of treatment (EOT) SVR12 SVR24 p*

Total cholesterol

Fatty liver index (FLI)

>60" (n=24) 146.5 [72-258]

<60" (n=21) 147 [86-234]
LDL cholesterol FLI

>60" (n=24) 86 [39-154]

<60" (n=21) 89.5 [39-174]
Total cholesterol VAI

>1.49" (n=22) 141 [72-217]

<1.49" (n=23) 159 [82-258]
LDL cholesterol VAI

>1.49" (n=22) 87 [39-140]

<1.49" (n=23) 88 [39-174]
Total cholesterol Triglycerides/HDL ratio

>2.0" (n=25) 132 [72-217]

<2.0"(n=24) 160.5 [86-258]
LDL cholesterol Triglycerides/HDL ratio

>2.0" (n=25) 86 [39-140]

<2.0"(n=24) 90.5 [39-174]
Total cholesterol Metabolic syndrome

Yes* (n=14) 131 [72-208]

No* (n=35) 150 [82-258]
LDL cholesterol Metabolic syndrome

Yes* (n=14) 86 [39-136]

No* (n=35) 93 [39-174]

176 [98-214] 160 [115-244] 149 [110-312] 0.185
167.5 [95-288] 169.5 [89-271] 174 [86-228] 0.109
104 [47-199] 99 [49-187] 103 [40-162] 0.127
110 [49-145] 111 [74-169] 98 [72-216]  0.082
168 [98-225] 160 [89-221] 165.5 [110-227] 0.058
172 [95-288] 177 [94-271] 169 [86-312] 0.148
108 [49-145] 105 [49-149] 102.5 [72-154] 0.090
102 [47-199] 91[52-187] 94 [40-216]  0.127
161 [88-214] 168 [94-245] 156 [99-242]  0.025
170.5 [95-288] 177.5[89-271] 173 [86-312] 0.288
102 [49-145] 105 [52-175] 98 [64-182]  0.073
104 [47-199] 110.5 [49-187] 103.5 [40-216] 0.176
162.5[88-255] 164 [94-244] 160 [103-227] 0.107
169 [95-288] 178 [89-271] 174 [86-312] 0.055
104[49-162] 111.5 [52-169] 101.5 [64-149] 0.104
102 [47-199] 101 [49-187] 103 [40-216] 0.106

All values shown are median [range]. *, independent samples Kruskal-Wallis test; , median value at baseline; *, presence, or absence at

baseline. FLI, fatty liver index; VAI, visceral adiposity index.

of the treatment regimen and essentially resembled what
had been previously observed in interferon-treated patients
(10,32,33).

Novel data emerge from our analyses. First, lipid
changes are influenced by liver histological stage and body
composition. Although BMI and waist circumference
did not change during the observation period, total and
LDL cholesterol increase was significant in patients who
were overweight/obese and with a higher grade of fibrosis
and steatosis at DAA treatment start. This is particularly
relevant in terms of CHC pathophysiology as hepatocyte

© Annals of Translational Medicine. All rights reserved.

lipid accumulation is considered a major cause of liver
injury and a driver of liver disease progression (34). Hence,
the pronounced changes in lipid levels after HCV clearance
in those with worse liver disease indirectly confirm HCV is
the major player of intracellular lipid trafficking impairment
and that this mechanism possesses a true pathological
significance. Indeed, the 2 patients who did not achieve
SVR did not show any modification of serum lipid levels.

It is interesting to note that most of our patients had
CHC due to HCV genotypes 1 and 2. At variance with
infection due to genotype 3, liver steatosis is more strictly
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associated with body composition in CHC genotypes 1
and 2 (35). This is again in agreement with our findings,
showing lipid changes during DAA are more pronounced
in overweight/obese and viscerally obese patients.
This further suggests that in CHC, patient weight and
body fat should be kept under control to maintain lipid
homeostasis.

Our study has limitations. A relatively small number
of subjects has been included and this could affect the
statistical significance of differences observed. Patients
have been treated between 2015 and 2016, when DAAs
were prioritized for advanced fibrosis or cirrhosis patients,
introducing a selection bias. However, other studies showed
similar results in populations with a wide range of liver
disease stages (10,12). Mostly HCV genotype 1 patients
were included, thus precluding the generalization of our
findings to other HCV genotypes, especially genotype 3.

It is known that HCV is involved in atherosclerosis

© Annals of Translational Medicine. All rights reserved.

development by a direct and pro-inflammatory effect (35-37).
Also, HCV clearance was shown to be associated with a
reduction of atherosclerosis lesions in the short term (38).
These data are apparently in contrast with the establishment
of a more atherogenic lipid pattern emerging from this
and prior studies (10,12,13). Therefore, DAA treatment-
emergent changes in lipid profile could still play a role in
maintaining some residual atherosclerotic or cardiovascular
risk in the short or medium term. Although a definitive
answer to this issue would only come from larger
prospective studies, we aimed to assess whether surrogate
markers of cardiovascular risk worsened after DAA
treatment. In our study, scores predicting cardiovascular
risk, such as VAI, FLI and Tr/HDL, did not show
significant modifications up to week 24 after HCVRNA
clearance. However, total cholesterol significantly increased
only among those with a higher Tr/HDL ratio. Overall, the
cumulative analysis of surrogate markers of cardiovascular
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Figure 3 Changes in lipid-related cardiovascular risk markers during DAA treatment. Statistical comparisons were assessed with Kruskal-

Wallis test. P values are shown on the graphs. SVR, sustained virological response (at weeks 12 or 24).

risk showed that, at least in the short term, cardiovascular
risk after DAA treatment does not change despite of the
increase in total and LDL cholesterol levels. Time of
observation is probably too short to detect important
modifications of these parameters, but it is probable that
overweight and particular visceral obesity play a role in the
lipid pattern changes during and soon after DAA treatment.

In the next future, patients with SVR to DAA may
need specific cardiovascular risk stratification (13) and
easily validated predictors, as VAI and Tr/HDL, should
enter clinical practice in those with long term SVR. Early
detection of an increased cardiovascular risk would favor
indication to specific treatments, as statins, in a population
previously considered at low risk for hypercholesterolemia
and lacking a stringent need for lipid treatment.

Conclusions

In conclusion, patients with HCV eradication after DAA
treatment develop a more atherogenic lipid pattern,
that is influenced by anthropometric parameters and
liver histology. This, however, does not increase the
cardiovascular risk in the short term. Total and LDL
cholesterol should be monitored during the long-term
follow-up after DAA treatment to implement the correct
behavioral and pharmacological strategies.
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