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Abstract

Objective: The aim of our study was to assess a possible association between plasma inflammatory biomarkers (CRP, IL-6,
soluble CD14) and the extent of fibrosis or cirrhosis using a FibroScan® in HIV/HCV co-infected patients.

Methods: This cross-sectional study assessed 60 HIV/HCV co-infected patients who had paired plasma samples and
FibroScan® values available. All included patients were controlled for HIV infection (HIV-1 RNA <50 copies/mL) and had
detectable HCV RNA levels. Levels of three biomarkers were measured in all samples using commercial ELISA Kits.
Multivariate logistic regression models identified factors associated with the METAVIR stages of fibrosis (FO-F2 vs. F3-F4).

Results: In univariate logistic regression analyses, in addition to sCD14 (odds ratio [OR]=3.23, 95% confidence interval
[95%Cl]=1.30-7.97, P=0.01), aspartate aminotransferase (AST), alanine aminotransferase, platelet counts, and CD4 cell
counts were associated with the stage of liver fibrosis and, thus, were introduced into the model. However, only AST
(OR=1.06, 95%Cl =1.02-1.10, P=0.0009) was independently associated with F3-F4 stage liver fibrosis.

Conclusions: In our study of HIV/HCV co-infected patients, sCD14 plasma level, a biomarker of monocyte activation, was not
independently associated with the F3-F4 stage of liver fibrosis. We hypothesize that the higher levels of inflammation
markers observed in HIV/HCV co-infected patients, compared to HCV mono-infected patients, prevent this association being
observed within this population.
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Introduction randomized clinical trials [5,6]. Similarly, the role of sCD14 has
been reported in patients infected with HBV or HCV, as well as
an association between high sCD14 plasma levels and cirrhosis;
thus, the presence of sCD14 can predict progression to end-stage
liver disease [4]. However, there are scarce data on the role and
; . A predictive value in the development of liver fibrosis of in-
product, lipopolysaccharide, and is indirectly reflected by the flammatory biomarkers as high-sensitivity CRP (hsCRP) and IL-

presence of soluble CDI,‘} @CDM)’ a plasma biomarker of 6, or of a monocyte/macrophage activation marker, such as
monocyte/macrophage activation. s<CD14.

In HIV-infected patients, several studies reported that high
sCD14 plasma levels predict disease progression and are positively
correlated with all-cause mortality [2,3]. Higher levels of the
inflammatory biomarkers, C-reactive protein (CRP) and inter-
leukine-6 (IL-6), have been also previously associated with an
increased risk of mortality or opportunistic diseases in large

Microbial translocation has been described as associated with
chronic inflammation in both HIV-infected and hepatitis (HBV or
HCV)-infected patients [1-4]. The mechanism of microbial
translocation is positively correlated with the level of the bacterial

The aim of our study was to assess the possible associations
between plasma inflammatory biomarkers and the extent of liver
fibrosis or cirrhosis in HIV/HCV co-infected patients.
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Table 1. Characteristics of HIV/HCV co-infected patients
(n=60).

Characteristics n=60

Men n (%) 45 (75)

Age (years) 50 (46-53)
HCV RNA (logo 1U/mL) 6.46 (6.06-6.70)
HCV genotype 1 n (%) 36 (60)

AST (U/L) 48 (37-65)

ALT (U/L) 57 (42-83)
GGT (lU/L) 78 (44-133)
Creatinine (UM/L) 77 (64-88)

Platelet count (/uL) 174 (129-217)
562 (291-771)
177 (70-255)
19 (11-23)

0.69 (0.41-0.98)

CD4 cell count (/mm?)

Nadir CD4 (/mm?)

Duration since diagnosis of HIV infection (years)
CD4/CD8 ratio

Continuous variables were expressed as medians and interquartile ranges (IQR),
and categorical variables were expressed as numbers and percentages.

ALT: alanine aminotransferase; AST: aspartate aminotransferase; GGT: gamma
glutamyl transpeptidase.

doi:10.1371/journal.pone.0059205.t001

Patients and Methods

This cross-sectional study included co-infected HIV/HCV
patients from the Infectious Diseases Unit of Bichat Hospital
(Paris, France). All enrolled patients were receiving an antire-
troviral-based therapy and were virologically suppressed for HIV
replication (HIV-1 RNA <50 copies/mL), they had detectable
HCV RNA levels, and paired plasma samples and FibroScan®
values were available. Plasma samples were obtained between
2009 and 2011, and stored at —80°C in Bichat Hospital virology
lab.

This study’s protocol was approved by an institutional ethics
review board (Saint-Germain en Laye, France), and all patients
provided their written informed consent.

Levels of three biomarkers were measured in all samples.
hsCRP (human C-reactive protein [CRP] Quantikine ELISA Kit,
R&D Systems, MN, USA), hsIL-6 (human IL-6 Quantikine High
Sensitivity ELISA Kit, R&D Systems), and sCD14 (human sCD14
Quantikine ELISA Kit, R&D Systems) were measured using
commercial ELISA assays. Lower levels of detection were
0.010 ng/mL, 0.039 pg/mL, and 0.125 pg/mL for hsCRP, IL-
6, and sCD14, respectively.

Sociodemographic characteristics and clinical, virological, and
biological data from patients were assessed using descriptive

r=0.40
p=0.002
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statistical methods. We assessed the correlation between in-
flammatory biomarkers and FibroScan® values as continuous
variables using Spearman’s rank test. We also used a logistic
regression model, as a dichotomous variable, to determine if there
was an association between the level of inflammatory biomarkers
and METAVIR stage of liver fibrosis (FO-F2 vs. F3-F4). Then we
adjusted the model for those factors found, in univariate analyses,
to be associated with METAVIR fibrosis stage (FO-F2 vs. F3-I4).
We applied a forward-selection procedure for those variables with
a univariate P-value of =0.20, and we retained a significance
threshold of P=0.05 to determine which factors were indepen-
dently associated with the stage of liver fibrosis. Analyses were
conducted with SAS software, version 9.2 (SAS Institute, Cary,
NQ).

Results

The characteristics of the 60 included patients are shown in
Table 1. Their median age was 50 years (interquartile range
[IQR] =46-53) and 75% were men. Among all patients, 28 (47%)
were receiving a protease inhibitor-based regimen, 15 (25%) a non
nucleoside reverse transcriptase inhibitor-based regimen, and 17
(28%) a different antiretroviral-based regimen. Most patients
(n= 36, 60%) were infected with HCV genotype 1, three (5%) with
HCV genotype 2, six (10%) with HCV genotype 3, and fifteen
(25%) with HCV genotype 4. Seventeen patients (28%) displayed
METAVIR F3- or F4-stage liver fibrosis (FibroScan® value
=10.5 kPa). The median time since diagnosis of HIV infection
was 19 years IQR =11-23). The median CD#4 cell count at the
time of the study and nadir CD4 cell count were 562/mm®
(IQR =291-771) and 177/mm® (IQR = 70-255), respectively.

In the 60 patients, median sCD14, hsCRP, and IL-6 levels were
2.79 ug/mL (IQR =2.39-3.46), 0.67 pg/L (IQR =0.19-2.07),
and 1.73 pg/mL (IQR = 0.47-4.91), respectively. The FibroScan®
values correlated with sCD14 plasma levels (r=0.40, P=0.002),
but not with IL-6 (r=0.16, P=0.23) or hsCRP-plasma levels
(r=0.14, P=0.25) (Figure 1). In the logistic regression, which
included only inflammatory markers, sCD14 was associated with
the F3-F4 stage of liver fibrosis (odds ratio [OR]=3.35, 95%
confidence interval [95%CI] =1.31-8.53, P=0.01).

In the univariate logistic regression analyses, in addition to
sCD14 and ALT, aspartate aminotransferase (AST) (P=0.0009),
platelet counts (£=0.0055), and CD4 cell counts (P=0.05) were
associated with the stage of liver fibrosis and so were introduced
into the model (Table 2). However, only AST (OR=1.06,
95%CI=1.02-1.10, P=0.0009) was independently associated
with the F3-F4 stage of liver fibrosis (Table 2).

Similar results were obtained in a multivariate regression model,
which evaluated the association between inflammatory biomarkers
and FibroScan® values, adjusted on other variables (data not
shown).
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Figure 1. Correlation between FibroScan® values and inflammatory biomarkers (Spearman rank’s test).

doi:10.1371/journal.pone.0059205.g001

PLOS ONE | www.plosone.org

March 2013 | Volume 8 | Issue 3 | €59205



HIV/HCV Co-Infection and Inflammation

Table 2. Factors associated with the METAVIR liver fibrosis stage.

FO-F1 n=43 F3-F4 n=17 OR [95% ClI] P-value aOR [95% ClI] P-value

AST (U/L) 42 [34-56] 71 [56-107] 1.06 [1.02-1.10] 0.0009 1.06 [1.02-1.10] 0.0009
ALT (U/L) 52 [36-67] 97 [59-135] 1.03 [1.01-1.05] 0.0017 -

Platelet count (/uL) 183 [155-231] 129 [76-194] 1.00 [1.00-0.01] 0.0055 -

sCD14 (ug/mL) 2.57 [2.15-3.07] 3.33 [2.82-3.66] 3.23 [1.30-7.97] 0.01 -

CD4 cell count 630 [453-788] 455 [248-567] 1.00 [0.99-1.00] 0.05 -

(/mm?)

Sex, men, n (%) 30 (70) 15 (88) 3.25 [0.64-16.30] 0.15 -

Continuous variables were expressed as median and interquartile range (IQR).

doi:10.1371/journal.pone.0059205.t002

Discussion

In this study, based on 60 HIV/HCV co-infected patients, we
found high levels of inflammatory biomarkers. However, sCD14
plasma level, the biomarker of monocyte activation, was not found
to be independently associated with F3-F4 stage liver fibrosis.

A main limitation of our study was its limited sample size, which
meant there was lack of statistical power; however, we assumed
that the risk of selection bias was negligible. Furthermore, few
studies have reported on the role of inflammatory biomarkers in
HIV/HCV co-infection and, as yet, no large studies have been
conducted.

In our study, the median sCD14 plasma level was 2.79 pug/mL
(IQR =2.39-3.46), which is a similar level to that observed in the
study of Marchetti et al.: they assessed inflammatory biomarkers in
HIV/HCV co-infected patients and found that median sCD14
plasma levels ranged from 2.79 to 3.09 pg/mL and was linked to
the severity of the liver disease [3]. In a study by Sandler et al.,
which assessed the inflammatory biomarkers in hepatitis (HBV
and HCV) mono-infected patients, the median sCD14 plasma
levels were lower in patients with severe fibrosis (at 2.06 ug/mlL)
and in patients without fibrosis (at 1.74 pg/mL) [2]. Although we
should be cautious when comparing these studies, sCD14 plasma
levels seem to be lower in hepatitis mono-infected patients than in
HIV/HCYV co-infected patients [2,3]. These differences in plasma
levels might be result from the accelerated mechanism of
fibrogenesis observed in HIV/HCV co-infection, which includes
patients who are receiving a suppressive antiretroviral therapy
[7,8].

We found similar results to those of Marchetti et al. regarding
the ability of inflammatory markers to predict the degree of liver
inflammation and its progression to cirrhosis in HIV/HCV co-
infected patients: these authors reported that a greater extent of
fibrosis was not associated with higher sCD14 plasma levels [3].
This, however, contradicts Sandler et al.’s results, where sCD14
plasma levels were associated with cirrhosis and predicted
progression to end-stage liver disease [4].

The difference between these studies is probably not related to
differences in statistical power as (i) a similar number of patients
were assessed in these studies; and (ii) sCD14 was associated with
the stage of fibrosis, in univariate analyses, in both studies [4].
However, this difference may be because our study and Marchetti
et al.’s study included HIV/HCV co-infected patients whereas
Sandler et al.’s study focused on HBV/HCV mono-infected
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ALT: alanine aminotransferase; aOR: adjusted odds ratio; AST: aspartate aminotransferase; OR [CI95%)]: odds ratio and 95% confidence interval.

patients [3,4]. HIV/HCV co-infected patients had higher levels
of inflammatory biomarkers and sCD14 values because of the
HIV co-infection, regardless of which stage of fibrosis. Thus, it
seems to be more difficult to show an association between
inflammation and progression to cirrhosis.

In our study, the level of the liver enzyme, AST, was the only
factor independently associated with the extent of fibrosis. In HIV-
infected patients, chronic elevation of AST and HCV infection
have been previously described as independently associated with
significant fibrosis [9]. When hepatitis is a mono-infection, AST
has been correlated with sCD14 plasma levels, but was not
assoclated with disease progression [9]. A previous study in HIV/
HCV co-infected patients showed that heavy alcohol intake and
increased AST levels were predictive of the severity of fibrosis [10].

In conclusion, in our series of HIV/HCV co-infected patients,
sCD14 plasma level, the biomarker of monocyte activation, was
not independently associated with the F3-1'4 stage of liver fibrosis.
Thus, we hypothesize that the higher levels of inflammation
markers observed in HIV/HCV co-infected compared to HCV
mono-infected patients may prevent such an association being
observed in this population. Further studies that explore the
possible roles of others biomarkers, for example the innate
immune-activation marker, soluble CD163, may improve our
understanding of the mechanisms of systemic immune activation.
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