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Abstract

AIM: To assess the prevalence of advanced liver fibrosis
(ALF) in human immunodeficiency virus (HIV), hepati-
tis C virus (HCV) and HIV/HCV patients using transient
elastography, and to identify factors associated with
ALF.

METHODS: Between September 2008 and October
2009, 71 HIV mono-infected, 57 HIV/HCV co-infected
and 53 HCV mono-infected patients on regular follow-up
at our Center were enrolled in this study. Alcohol intake,
the main parameters of liver function, presence of HCV-
RNA, HIV-RNA, duration of highly active anti-retroviral
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therapy (HAART) and CD4 cell count were recorded.
ALF was defined as liver stiffness (LS) = 9.5 kPa. To es-
timate liver fibrosis (LF) a further 2 reliable biochemical
scores, aspartate aminotransferase platelet ratio index
(APRI) and FIB-4, were also used.

RESULTS: LS values of co-infected patients were higher
than in either HIV or HCV mono-infected patients (yw
=4, P < 0.04). In fact, LS = 9.5 was significantly higher
in co-infected than in HIV and HCV mono-infected pa-
tients (x° = 5, P < 0.03). Also APRI and the FIB-4 index
showed more LF in co-infected than in HIV mono-infect-
ed patients (P < 0.0001), but not in HCV mono-infected
patients. In HIV/HCV co-infected patients, the extent of
LS was significantly associated with alcohol intake (P <
0.04) and lower CD4+ cell count (P < 0.02). In HCV pa-
tients, LS was correlated with alcohol intake (P < 0.001)
and cholesterol levels (P < 0.03). Body mass index, dia-
betes, HCV- and HIV-viremia were not significantly cor-
related with LS. In addition, 20% of co-infected patients
had virologically unsuccessful HAART; in 50% compli-
ance was low, CD4+ levels were < 400 cells/mm® and
LS was > 9.5 kPa. There was no significant correlation
between extent of LF and HAART exposure or duration
of HAART exposure, in particular with specific dideoxy-
nucleoside analogues.

CONCLUSION: ALF was more frequent in co-infected
than mono-infected patients. This result correlated with
lower CD4 levels. Protective immunological effects of
HAART on LF progression outweigh its hepatotoxic ef-
fects.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

In the last few years, liver disease associated with hepatitis
C virus (HCV) has emerged as a significant problem in
human immunodeficiency virus (HIV)-infected patients,
thanks to improved survival in the highly active anti-
retroviral therapy (HAART) era. It has been reported
that HIV and HCV co-infection leads to a more rapid
progression of liver disease to cirrhosis™”. Other factors
such as severe immune suppression and alcohol consump-
tion accelerate the progression of HCV-related fibrosis™.
Virologically successful HAART slows the progression of
liver fibrosis (LF) and reduces hepatic necroinflammatory
activity in HIV/HCV co-infected patients™. Tn contrast,
antiretroviral-related liver toxicity could contribute to liver
damage in HIV- and HIV/HCV-infected patientsm. Mito-
chondrial toxicity of nucleoside analogueslsj, and glucose
or lipid abnormalities, such as hyperglycemia and lipodys-
trophy, which ate particulatly common when using some
protease inhibitors"”, may produce or enhance LF progres-
sion in HIV mono- and HIV/HCV co-infected patients.
Currently, in this respect, a growing number of cases of
cryptogenetic liver disease in symptomatic and asymptom-
atic HIV-infected patients has been reported ™",

Percutaneous liver biopsy is the gold standard for as-
sessing LE. However, it may be associated with sampling
variability", is an invasive technique with rates of mor-
bidity of 3% and mortality of 0.03%'>'Y, and as a conse-
quence, is not suitable for repeated assessment, which is
required when monitoring LE

For these reasons, new non-invasive methods for the
assessment of LF have been developed. Transient elas-
tography (TE) (Fibro-Scan®; EchoSens, Paris, France) is a
rapid, reliable and tolerable imaging technique for the as-
sessment of LF by measuring liver stiffness L9,

On the other hand, many biochemical markers have
been implemented to estimate LE, with the aim of reduc-
ing the number of liver biopsies"”

The advent of TE and biochemical markers has been
demonstrated to be very helpful in the non-invasive mea-
surement of LE, particulatly in asymptomatic HIV-infect-
ed patients in whom liver biopsy is not recommended"".
TE has already been validated for the measurement of LF
in HIV and HCV seropositive patier1ts[17’1 l

The aim of this study was to assess the prevalence of
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LF and cirrhosis in a group of HIV mono-infected, HCV
mono-infected and HIV/HCV co-infected patients using
TE and biochemical markers. In addition, we evaluated
which of the factors studied correlated with advanced LF
(ALF) and cirrhosis.

MATERIALS AND METHODS

Study population

Between September 2008 and October 2009 all consecu-
tive HIV mono-infected and HIV/HCV co-infected
patients on regular follow-up at the AIDS Center of the
University of Palermo, as well as HCV mono-infected
patients seen consecutively at the Outpatient Clinic of the
Department of Clinical Medicine and Emerging Patholo-
gies of the University of Palermo were enrolled in this
study.

Information on age, gender, risk factors for HCV and
HIV infections, cumulative exposure to non-nucleoside
and nucleoside reverse-transcriptase inhibitors, protease
inhibitors and specific antiretroviral drugs within each
class were all recorded in a database designed for this
study.

For all HIV-infected patients the absolute number of
CD4+ T-cells and plasma HIV-RNA levels was assessed.
In HCV-infected patients, HCV-genotype and plasma
HCV-RNA levels were also recorded. In addition, at base-
line, complete blood cell counts, alanine aminotransfer-
ase (ALT), aspartate aminotransferase (AST), y-glutamyl
transferase (yGT), total cholesterol, high-density lipopro-
tein cholesterol, low-density lipoprotein cholesterol, tri-
glycerides and glycemia were measured.

Alcohol intake > 20 g/d either at the time of the study
or in the past was recorded through patient interviews.
Diabetes or impaired fasting glucose (IFG) were defined
according to the Expert Committee on the Diagnosis and
Classification of Diabetes Mellitus criteria”.

Patients with acute liver decompensation, hepatocel-
lular carcinoma or chronic hepatitis B were excluded.

The study protocol conformed to the ethical guide-
lines of the 1975 Declaration of Helsinki. Patients were
enrolled after written informed consent was obtained.

Assessment of LF

LF was assessed by a single certified operator (trained
by the manufacturer) using TE (FibroScan®; EchoSens,
Paris, France). TE provides an assessment of LS ex-
pressed in kPa units. In brief, an ultrasound transducer
probe is mounted on the axis of a vibrator. Vibrations of
mild amplitude and low frequency are transmitted by the
transducer, inducing an elastic shear wave that propagates
through the undetlying tissues. The speed of propagation
of this vibration across the liver is directly related to tissue
stiffness.

The tip of the probe transducer was placed in the in-
tercostal spaces at the right lobe of the liver. Only patients
with 10 valid elastometric measures, interquartile ranges
> 30% and = 60% success rate (the number of validated
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measutements divided by the total number of measure-
ments) were consideted to be reliable. ALF (severe fibro-
sis and cirrhosis) was defined as a median LS of 9.5 kPa.
As previously published, this cut-off value is strongly cor-
related with a Metavir score of F3, both in HCV mono-
infected and HCV/HIV co-infected patientsm’m].

LF was also assessed biologically using 2 different well-
validated indices, the aspartate aminotransferase platelet
ratio index (APRI) index and the FIB-4 index. The APRI
was calculated as follows: AST/upper limit of normal X
100platelet count (1 071)%. The FIB-4 index was calcu-
lated as follows: age X AST (IU/Ly{[platelet count (1 Og/L)]
X [ALT (IUL)]}?. The prevalence of ALF was esti-
mated using as a reference a FIB-4 index > 3.25 and an
APRI index > 1.5,

Statistical analysis

When data distribution was Gaussian, values were ex-
pressed as mean £ SD and their differences were cal-
culated using the Student #test; otherwise, data were
expressed as the median and range and analyzed using the
Mann-Whitney U test. Fisher’s exact and y” tests, the y°
test of Mantel Haenszel, Spearman’s rank correlations (p)
and Pearson’s correlation (7) were used where appropriate.
Multiple linear regression analysis was used to study the
association between increased values of LS and variables
statistically significant at univariate analysis. All analyses
were performed using the SPSS software package (version
13.0; Chicago, 1L, USA).

RESULTS

Study population
A total of 201 patients on regular follow-up at both our
Centers were enrolled in the study.

In 11 patients (4 HIV mono-infected, 6 HCV mono-
infected and one co-infected) a valid elastometric assess-
ment could not be obtained because of truncular obesity,
therefore 190 patients were finally included in this study.
There were 137 HIV-infected patients, including 71 HIV
mono-infected and 66 HIV/HCV co-infected, and 53
HCV mono-infected patients. Patient characteristics at the
time of LS measurement are summarized in Table 1.

HIV patients were significantly younger than HCV
mono-infected individuals (P < 0.002). Body mass index
(BMI) was significantly higher in HCV mono-infected
patients than in HIV and HIV/HCV co-infected patients
(P < 0.002). The most frequent tisk factor of HCV con-
tamination was intravenous drug use in co-infected o5
mono-infected HCV patients (P < 0.0001), while it was
transfusion of blood products in HCV mono-infected s
co-infected patients (P < 0.0001). Most HIV mono-infect-
ed (80.2%) and HIV/HCV co-infected patients (90.9%)
were under HAART. However, only 62% of HIV mono-
infected and 68% of HIV/HCV co-infected patients had
an HIV-RNA load of < 47 copies/mL. In addition, 20%
of co-infected patients had virologically unsuccessful
HAART; in 50% compliance was low, and CD4+ levels
were < 400 cells/mm’. HIVVHCV co-infected patients
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HIV HCV HIV/HCV
n=171) (n = 53) (n = 66)
Age (yr) 433+10.3" 49.7+125 45.6+125
Male gender 50 (70) 36 (67.9) 49 (74.2)
BMI (kg/m’) 23.6+3.4° 260+36  228+3.0°
Risk group
Transfusion - 17 (32.1) 4 (6.1)°
Homosexual men 21 (29.5) - 1(1.5)
Intravenous drug use 4 (5.6) 7 (13.2)° 41 (62.1)
Others - 12 (22.6) -
Unknown 9 (12.6) 16 (30.2) 8 (12.1)
HCV genotype 3:non3 - 7:46° 20:46
HAART 57 (80.2) - 60 (90.9)
Alcohol 6(8.4) 4 (7.5) 5(7.5)
Diabetes + IFG 2(2.8) 4(7.5)° 11 (16.6)

P < 0.002, °P < 0.0001 vs hepatitis C virus (HCV); P < 0.0001, 4p <0.03,
‘P < 0.001 vs human immunodeficiency virus (HIV)/HCV. IFG: Impaired
fasting glucose; BMI: Body mass index; HAART: Highly active anti-retro-
viral therapy.

were more often infected by HCV genotype 3 compared
with HCV mono-infected patients (P < 0.03).

Table 2 shows the main hematological and virologi-
cal parameters in the 3 study groups. Serum ALT levels
were significantly higher in HCV mono-infected patients
than in HIV/HCV co-infected and HIV mono-infected
patients (P < 0.02). Serum AST, ALT and yGT levels
wete significantly higher in HIV/HCV co-infected than
in HIV mono-infected patients (P < 0.0001). Only yGT
levels were more elevated in HIV/HCV co-infected pa-
tients than in HCV mono-infected patients (P < 0.01).
TG levels were significantly higher in HIV mono-infected
and HIV/HCV co-infected patients than in HCV mono-
infected patients (P < 0.004).

Extent of LF

In the overall population LS measured by TE ranged from
3.2 to 48.8 kPa. In 9 HIV/HCV co-infected patients,
HCV-RNA was undetectable and for this reason these
patients were excluded from the analysis, which was thus
carried out only in the remaining 57 co-infected patients.
However, their LS was lower than in the remaining co-
infected group (data not shown).

Table 3 shows the distribution of LS values measured
in all 3 study groups. Co-infected patients had higher LS
values than mono-infected patients (XZMH =4, P < 0.04).
The HIV/HCV-co-infected population had LS = 9.5 kPa
(50.9%) more often than HCV and HIV mono-infected
patients (28.3%) (XZ =5, P < 0.03). In this respect 60%
of co-infected patients under virologically unsuccessful
HAART showed LS = F3. The individual values of LS
increased from HIV to HCV and to HIV/HCV infected
patients (p = 0.5, P < 0. 0001) (Figure 1).

Overall, by multiple linear regression analysis, the vari-
ables significantly associated with ALF were AST values
(B = 0.47, P < 0.0001) and HIV/HCV co-infection (8
= 0.25, P < 0.002). To better understand which variables
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Table 2 Main hematological and virological parameters in the three study groups (mean + SD)

HIV HCV HIV/HCV

n=71) (n = 53) (n = 66)
AST/ALT 1+04 0.72 +0.28" 0.9+0.4
ALT (U/L), mean (range) 22 (7-113)™ 75 (16-551) 56.5 (9-280)8
AST (U/L), mean (range) 21 (11-56)™ 52.5 (18-209) 425 (14-281)
yGT (IU/L), mean (range) 33 (9-461)" 40.5 (10-479)' 76.5 (11-479)
Mean platelet count (10°/L) 208 + 59 184 % 60 173 + 61°
T-Chol (mg/dL) 201 + 46 175 + 28° 171 + 48°
HDL-Chol (mg/dL) 44+16 47 £12 44 £15
LDL Chol (mg/dL) 123 +£32 108 +37.5 97 + 40°
TG (mg/dL), mean (range) 137 (36-615) 103 (32-354) 118 (49-614)
HCV-RNA (IU/mL) > 700.000 - 29 (54.7) 44 (66.6)
HIV-RNA (copies/mL), mean (range) 6050 (50-700000) - 3300 (60-1100000)
HIV-RNA < 47 copies/mL (%) 44 (62) 45 (68.1)
CD4+ count (cells/pL), mean (range) 466.5 (17-1282) - 446 (35-1445)
CD4+ < 200 cells/pL 38 - 38

°P < 0.0001, °P < 0.002, °P < 0.001, P < 0.004, °P < 0.02 vs human immunodeficiency virus (HIV); P < 0.0001, ¢P < 0.02 vs
hepatitis C virus (HCV); "P < 0.0001, ‘P < 0.01, 'P < 0.05 vs HIV/HCV. 'Data available in 66 patients; *Data available in 56
patients. AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; yGT: y-glutamyl transferase; T-Chol: Total
cholesterol; HDL: High density lipoprotein; LDL: Low density lipoprotein; TG: Triglyceride.

p = 0.5, P <0.0001

Table 3 Estimates of liver fibrosis using transient elastography 50 -
in the study population 7 (%) 8
40 ° H
LS Metavir HIV HCV HIV/HCV = 2
(n=71) (n=53) (n=57) g ] ®
<71 FO-F1 56 (78.8) 23(434) 19 (33.3) 8 307 s °
7194  F2  11(154) 15(283)  9(15.8) £ ° o
95124 F3 1(1.4) 4(7.5) 9 (15.8) B 20 ¢ H o
>125  F4 342 11(20.7) 20(35.1) y*wn=4,P<0.04 9 . ° g
> F3 4(5.6) 15(283) 29(50.9) y'=5P<003 0t oi i T
HIV: Human immunodeficiency virus; HCV: Hepatitis C virus; LS: Liver 0 L L L
stiffness. HIV HCV HIV/HCV

Figure 1 Median and distribution of liver stiffness in human immunodefi-
ciency virus, hepatitis C virus, human immunodeficiency virus/hepatitis C
virus patients. HIV: Human immunodeficiency virus; HCV: Hepatitis C virus.

Table 4 Estimates of liver fibrosis using biochemical markers

and transient elastography, mean (range)

HIV HCV HIV/HCV
n=71) (n = 53) (n = 57) ues of LS were significantly lower in HIV mono-infected
APRI 0.31 (0.1-1.6)™ 0.93 (0.28-6.07) 0.92 (0.17-19.7) than in HCV mono- and HIV/HCV co-infected patients
FIB-4 0.93 (0.39-4.28)° 162 (0.47-12.6) 1.63 (0.63-23.8) (P < 0.0001). Median values of HIV/HCV co-infected
LS 5.4 (3.2-26.6) 7.3 (3.4-40.9)° 9.8 (4.3-48.8)

patients were also significantly higher than in HCV mono-
infected patients (P < 0.05).

Overall, correlations between LS and APRI values and
LS and FIB-4 values were statistically significant (» = 0.60,
P < 0.0001 and » = 0.64, P < 0.0001, respectively). How-
ever, when correlations were made according to the 3 cut-
off values of LS, we found a significant correlation only
for values of LS = 9.5 (»= 0.50, P < 0.0001 »s APRI and
r=0.53, P < 0.0001 s FIB-4) (Table 5).

°P < 0.0001 vs hepatitis C virus (HCV); °P < 0.0001, °P < 0.05 vs human im-
munodeficiency virus (HIV)/HCV. LS: Liver stiffness; APRI: Aspartate
aminotransferase platelet ratio index.

were associated with LS in patients with HIV mono- and
co-infection, we also performed multiple linear regression
analysis of these 2 groups and found that ALF correlated
positively with AST serum levels (3 = 0.34, P < 0.0001)
and presence of HIV/HCV co-infection (B = 0.4, P <

0.0001) and negatively with lower CD4+ cell counts (B = Correlation between LS and risk factors studied

-0.21, P < 0.003).

Median values of APRI and FIB-4 were significantly
higher in HCV mono- and co-infected patients than in
HIV mono-infected patients. There were no significant
differences in APRI and FIB-4 medians in HCV mono-
and HIV/HCV co-infected patients (Table 4). Median val-
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Table 6 shows the factors associated with LS in the 3
groups. No correlation between the studied parameters
and LS was found in the HIV mono-infected group. In
HCV mono-infected patients, LS positively correlated
with alcohol intake > 20 g/d (P < 0.001) and AST serum
level (P < 0.0001), while it negatively correlated with the
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LS < 7.1 kPa LS (7.1-9.4 kPa) LS = 9.5 kPa
(n = 98) (n = 35) (n = 48)
r P r P r P
APRI 0.01 NS 0.23 NS 0.50 <0.0001
FIB-4 0.01 NS 0.25 NS 0.53 <0.0001

APRI: Aminotransferase platelet ratio index; LS: Liver stiffness; NS: Not sig-
nificant.

LS
HIV HCV HIV/HCV

BMI 0.11 -0.1 0.02
HCV genotype 3/non 3 - -0.1 -0.26
HCV-RNA - - -0.26
HIV-RNA 0.21 - 0.18
Time HAART -0.047 - 0.09
CD#4 cells count 0.074 - -0.32¢
Alcohol -0.096 0.70* 0.30°
T-Chol -0.09 032" -0.18
TG 0.06 0.18 0.1
HDL-Chol -0.1 0.05 -0.16
Diabetes + I[FG -0.01 0.19 0.14
Time HCV - 0.24 -0.02
ALT 0.03 0.1 0.23
AST 0.18 0.56° 0.40°
Platelets -0.02 -0.56° -0.61°
APRI score 0.04 0.70° 0.50°
FIB-4 score 0.06 0.75° 0.60°

LS: Liver stiffness; HIV: Human immunodeficiency virus; HCV: Hepatitis
C virus; BMI: Body mass index; HAART: Highly active anti-retroviral
therapy; AST: Aspartate aminotransferase; ALT: Alanine aminotransferase;
T-Chol: Total cholesterol; HDL: High density lipoprotein; TG: Triglyceride;
IFG: Impaired fasting glucose; APRI: Aminotransferase platelet ratio in-
dex. "P < 0.001; P < 0.03; P < 0.0001; °P < 0.02; °P < 0.04.

number of platelets (P < 0.0001) and serum cholesterol
levels (P < 0.03). APRI and FIB-4 values were significant-
ly associated with LS both in HCV and HIV/HCV co-
infected patients (P < 0.0001).

In HIV/HCV-co-infected patients the extent of LS
was significantly correlated with alcohol intake (P < 0.04)
AST level (P < 0.0001) and lower CD4+ cells count (P
< 0.02) and was negatively correlated with platelets (P <
0.0001).

BMI, presence of diabetes or IFG, HCV- and HIV-
viremia were not significantly correlated with LS in any of
the 3 study groups. In addition, there was no significant
correlation between the extent of LF under HAART ex-
posure and duration of HAART exposure. There was no
significant correlation either between extent of LF and
cumulative exposure to each class of antiretroviral drugs
(non-nucleoside/nucleoside reverse-transctiptase inhibi-
tors, protease inhibitors) and of specific dideoxynucleo-
side analogues (didanosine, stavudine, zidovudine).
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DISCUSSION

Our results, in agreement with other studies, confirmed
that LF is more sevete in HIV/HCV co-infected patients
than in HCV or HIV mono-infected patientsls’z’%’zﬂ. In
addition, ALF was significantly associated with a lower
CD4+-cell count in co-infected patients. There is con-
vincing evidence that co-infection with HIV worsens the
prognosis of HCV-related liver disease. It has been re-
ported that in patients co-infected with HIV and HCV the
risk of progressing to cirrhosis and liver failure is higher
than in those infected with only HCVP™ especially in in-
dividuals with CD4 < 200 cells/plI. and alcohol consump-
tion".

In ourt study, 20% of HIV/HCV co-infected patients
were under virologically unsuccessful HAART and in
50% CD4+ levels were below 400 cells/mm” suggesting,
in agreement with former findings, that the less success-
ful the response to HAART, the less marked is its clinical
benefit. In fact, immune recovery under HAART has
been associated with longer overall survival, slower pro-
gression of HCV-related liver damage in HIV co-infected
patients and with lengthier survival times before death at-
tributable to liver disease”". In the same way, Pineda e al™”
demonstrated that liver decompensation emerged ecatlier
in patients who maintained an undetectable HIV viral
load for a shorter period during follow-up. Nevertheless,
the association between ALF and lower CD4 cell count
suggests that the response to HAART, measured using
CD#4 cell gain and HIV viral load decline, determines the
evolution of liver disease and that virologically and immu-
nologically successful HAART may slow progression of
LF in HIV/HCV co-infected patients.

On the other hand, antiretroviral-related liver toxic-
ity could have further contributed to liver damage in our
HIV populationm. Mitochondrial toxicity of nucleoside
analogues and glucose or lipid abnormalities, particu-
larly common when using some protease inhibitors, may
produce or enhance LF progression in HIV-seropositive
patients. The correlation between use of antiretroviral
drugs and LF in patients with HIV/HCV co-infection has
been evaluated in different studies but with contradictory
cesults? 2

Macias e /" reported that HAART regimens, includ-
ing nevirapine, were associated with an increased degree
of LEF, while the use of protease inhibitor-based HAART
was associated with less severe fibrosis and a slower pro-
gression of fibrosis in HIV/HCV co-infected patients. In
contrast, Berenguer ¢z al™ found that exposure to NNRTI
was associated with a reduction in LF progression. In ad-
dition, Halfon ez a/*” showed that exposure to NNRTI
was an independent factor in LF while Blanco es al™
highlighted that exposure to dideoxynucleosides was an
independent factor associated with ALF.

In our study, no correlation was found between HAART
exposure, duration of HAART exposure or cumulative
exposure to any class of antitetroviral drugs and LE In ad-
dition, we analyzed the correlation between duration of
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exposure to dideoxynucleosides (in particular didanosine,
stavudine, zidovudine) and LF but also in this case no cot-
relation was observed, suggesting that these drugs could not
play any role in the progression of LE.

ALF was significantly higher in HIV/HCV co-infected
patients than in HCV mono-infected patients when the
subset of co-infected patients with undetectable HCV-
RNA were excluded from the analysis. Overall, HIV/
HCV co-infected patients with undetectable HCV-RNA
had either no or only mild fibrosis (FO-F1) compared to
the remaining co-infected patients, suggesting that the
presence of HCV is important in conditioning the pro-
gression of LF and that anti-HCV therapy is mandatory
in HIV/HCV co-infected patients in order to eradicate
the virus. In fact, other authors have reported that achiev-
ing HCV clearance may reduce liver-related complications
and mortality”"* and probably permits at least a partial
regression of LEF®. However, in HIV-positive patients liv-
er cirrhosis may also occur without chronic viral hepatitis,
and possible causes of hepatic steatosis in patients with
HIV may be due to HIV itself, pathological alcohol use,
diabetes mellitus, obesity or antiretroviral medications™".

Evaluation of LF using the 2 biochemical scores (APRI
and FIB-4) was not in full agreement with LS measure-
ment. In fact, these 2 biochemical tests were in agreement
with TE values only for high-grade LF, but not in low and
moderate LE, suggesting that at least in these cases liver bi-
opsy could be necessary to assess the precise degree of LE
In this respect, we are aware that the lack of liver biopsy, as
a reference tool of LE, is a limitation of our study.

Morte consideration, perhaps, should be given to trans-
aminase levels. In fact, the HCV mono-infected group
had the highest levels of transaminases, which may have
influenced LS values by increasing them. This result could
further support our observation that co-infected patients
are at highest risk of LF because of their high AST levels
and the immune suppression associated with a low CD4
cell count.

Finally, also in our area, HCV genotype 3 was con-
firmed to be more associated with HIV-positive patients,
because of their habits as drug abusers™.

In conclusion, in our population, HIVVHCV co-infect-
ed patients had more ALF than HCV and HIV mono-
infected patients. This result was not correlated with
long-term exposure to HAART but with a lower CD4
cell count, suggesting that immunologically successful
HAART may protect from progression of liver damage
in HIV/HCV co-infected patients. In addition, the detec-
tion of unsuspected ALF in HIV mono-infected patients
confirms that FibroScan" is very useful in this population.
HCYV infection, with its different pattern of cytolysis, may
condition LS values, but viral eradication is mandatory to
reduce fibrosis progression. Finally, the use of these non-
invasive parameters of LI should be considered with
caution. In fact, from our data it emerges that both TE
and the biochemical scores may be suitable only for high
grades of LFE In contrast, for mild/moderate degtrees of
fibrosis, they could not replace liver biopsy in the correct
evaluation of LE
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COMMENTS

Background

Liver disease associated with hepatitis C virus (HCV) has emerged as a sig-
nificant problem in human immunodeficiency virus (HIV) patients, thanks to
improved survival in the highly active anti-retroviral therapy (HAART) era. Co-
infection with HIV is known to lead to a more rapid progression of HCV liver dis-
ease to cirrhosis. Other factors such as severe immune suppression and alco-
hol consumption accelerate the progression of HCV-related fibrosis. In addition,
successful HAART slows the progression of liver fibrosis (LF), but antiretroviral-
liver toxicity could contributes to hepatic damage in co-infected patients. The
advent of transient elastography (TE) has demonstrated to be very helpful for
the non-invasive measurement of LF.

Research frontiers

Percutaneous liver biopsy is the gold standard for assessing LF but it is an
invasive technique with risk of morbidity and mortality. For these reasons new
non-invasive methods for the assessment of LF have recently been developed.
TE (FibroScan®) and biochemical markers have demonstrated to be very
helpful in the non-invasive measurement of LF. In this study, using these non-
invasive tools, i.e. TE plus 2 biochemical tests, aminotransferase platelet ratio
index (APRI) and FIB-4, we showed that advanced LF was significantly higher
in HIV/HCV co-infected patients than in mono-infected patients and that it was
significantly associated with lower CD4+ cells count. The APRI and FIB-4 tests
correlated only with the highest values of TE, i.e. = 9.5, suggesting that they
are useful tools in diagnosing high grade liver disease, but in the case of a low
or moderate degrees of LF liver biopsy remains the best means for correctly
diagnosing the degree of fibrosis. Furthermore, the results showed that, overall,
a greater number of HIV/HCV co-infected patients with undetectable HCV-RNA
had either no or mild fibrosis (FO-F1) compared to the remaining co-infected
patients with detectable HCV-RNA.

Innovations and breakthroughs

Several studies have been carried out to identify factors related to an acceler-
ated progression of LF in HIV/HCV co-infected patients. Conflicting results have
been reported in the literature about the role of antiretroviral therapy on the
progression of LF. In the study, information on alcohol intake, duration of HCV
infection and cumulative exposure to non-nucleoside and nucleoside reverse-
transcriptase inhibitors, protease inhibitors and specific dideoxynucleoside ana-
logues (didanosine, stavudine, zidovudine) was evaluated. The results showed
that on univariate analysis liver stiffness (LS) was significantly associated with
alcohol intake > 20 g/d in both HCV mono-infected and co-infected patients,
but we did not find any correlations between LF and duration of HCV infection,
HAART exposure, duration of HAART exposure or cumulative exposure to any
class of antiretroviral drugs.

Applications

A good adherence to antiretroviral therapy, when it is indicated, is important to
reduce the risk of progression of LF in co-infected patients. In addition, HCV
mono- and co-infected patients should modify negative habits and lifestyles,
such as alcohol consumption, which could accelerate the progression of LF.
Important fields for further study could include the use and evaluation of the ap-
plicability of FibroScan® for repeated assessment in the monitoring of LF.

Terminology

Transient elastometry (Fibro-Scan®; EchoSens, Paris, France) is a rapid, reli-
able and well-tolerated imaging technique for the assessment of LF by measur-
ing LS.

Peer review

The authors aimed to assess the prevalence of advanced LF (ALF) in HIV, HCV
and HIV/HCV patients using TE and to identify factors associated with ALF.
They concluded that HIV/HCV co-infected patients had ALF more frequently at
TE than HCV and HIV mono-infected patients. The title reflects accurately the
contents of the article, and the abstract delineates concisely the research.
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