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ABSTRACT:

Objectives: To analyse the progression of liver fibrosis as measured by elastography and biochemical testing in prison
inmates co-infected by HIV and HCVwho started on ritonavir-boosted protease inhibitor (PI) therapy.

Methods: A prospective, observational and multi-centre study. The progression of liver fibrosis as measured by transient
elastography (FibroScan) and biochemical testing was monitored for 48 weeks in a Spanish prison population co-infected with
HIV and HCV.

Results: Of the 94 patients included, 54 (57.4%) were followed-up for 48 weeks. At week 48, no significant changes
were seen in the grade of fibrosis measured using FibroScan (8.1 kPa vs. 8.3 kPa; p=0.20) or the Forns index (5.6 vs. 5.1; p=
0.50), although significant changes were detected using the APRI (0.7 vs. 0.6; p=0.05) and the FIB-4 indexes (p= 0.02).When
measurement was done compared to baseline fibrosis, it was seen that therapy reduced the percentage of patients with fibrosis
>3 but <4 (50% vs. 15%; p=0.001), but no change was seen in those found to have grade 4 fibrosis at baseline (20.4% vs. 20.4%).

Conclusion: The inmates co-infected with HIV and HCV who were started on antiretroviral therapy with the boos-
ted protease inhibitor (PI) showed stasterilizationbilisation of the liver fibrosis as measured with FibroScan after one year of
follow-up. Overall, the therapy improved fibrosis when measured using the APRI or FIB-4 indexes, but not when using the
Forns index or elastography.

Key words: HIV; HCV Antibodies; Highly Active Antiretroviral Therapy; Protease inhibitors; Prisons; Liver cirrhosis; Elasti-
city Imaging Techniques; Liver Function Tests.
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INTRODUCTION

Mortality due to liver disease is the primary cause
of death in patients infected by HIV (human immu-
nodeficiency virus) in Spain,! with the degree of im-
munodeficiency, patient age and coinfection with the
hepatitis B virus (HBV) and hepatitis C virus (HCV)
being the primary associated causes. The consump-
tion of alcohol must be added to these factors, as it
can greatly complicate the evolution of the disease in
this type of patient.>

Approved: 08-01-2013

HCYV and HIV share the same routes of infection,
and coinfection with HIV and HCV is therefore very
common in intravenous drug users (IDU), who often
enter prison. It is estimated that the current preva-
lence of HIV infection in prison inmates in Spain is
10.8%.* Of the patients infected with HIV, 85% are
also infected with HCV,* while 40.5% of those infec-
ted with HCV are co-infected with HIV.>

The rate of HIV-HCV coinfection among inma-
tes is 9.5%, which would mean that more than 6000
inmates are currently co-infected with the two viru-
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ses.*” The prevalence of both viruses in the inmate
population is 15 to 18 times greater than in the general
population.

The progression of liver damage caused by the
infection is determined by the grade of the fibrosis.
Until recently, the appearance of fibrosis and its gra-
de of progression could be known only by using a
liver punch biopsy, a test with limitations regarding
availability, cost and safety, and which although it
is a diagnostic test that usually involves few com-
plications, is not risk free. The appearance of tran-
sient elastography (FibroScan), a test which is less
specific, but more easily available, safer and less ex-
pensive, has permitted repeated assessment of the
progression of fibrosis in both monoinfected’ and
coinfected!® patients. When biochemical methods
of estimation (APRI, Forns, etc.), the usefulness of
which has been validated in prisons,!! are added to
transient elastography, diagnostic tools are obtained
that do not use invasive procedures and permit de-
termination of the progression of liver fibrosis with
greater patient comfort.!?

Many factors are thought to be predictors of the
progression of fibrosis, among these are the use of
certain families of antiretroviral drugs,*! although
the degree of their true involvement has not been
determined with absolute certainty. Our study was
designed with the objective of aiding in clarifying
this question by identifying the progression of liver
fibrosis in patients co-infected with HIV and HCV
who were started on antiretroviral treatment with
ritonavir-boosted protease inhibitors as well as two
nucleoside analogue (NA) inhibitors.

MATERIAL AND METHODS

The FIBROHCEP Study (FIBROsis Hepatica en
CEntros Penitenciarios [liver fibrosis in penitentia-
ries]) is a prospective, observational and multicentre
study conducted in 16 Spanish prisons in 2008 and
2009. The progression of liver fibrosis was studied in
inmates co-infected with HIV and HCV who began
antiretroviral therapy with a ritonavir-boosted PI and
two nucleoside analogues. The follow-up period las-
ted for 48 weeks.

Patients were included who met the following
inclusion criteria: a) age 18 or over; B) HIV infec-
tion; C) positive HCV RNA test; D) foreseen prison
stay of two or more years; e) start of treatment with
Pl+ritonavir and two nucleoside analogue reverse-
transcriptase inhibitors (NRTIs); f) no requirement
for treatment of hepatitis C foreseen during the ob-

servation period; and g) performance of baseline tran-
sient elastography (+ 3 months from start of therapy)
and at 48 weeks.

The following were considered exclusion criteria:
1) pregnancy; 2) the existence of other possible causes
of hepatitis; 3) presence of ascites, portal hyperten-
sion, hepatic encephalopathy, spontaneous bacterial
peritonitis or hepatocellular carcinoma; 4) eviden-
ce of consumption of alcohol, drugs or hepatotoxic
medicines at the time of the study; 5) inability, in the
judgment of the investigator, to comply with the re-
quirements of the study.

The primary objective of our study was to analy—
se the progression of liver fibrosis using non-invasive
testing (transient elastography) for a period of 48
weeks in patients who had begun antiretroviral the-
rapy with a combination (ritonavir-boosted PI and
two NAs) selected by the treating physician. In addi-
tion to transient elastography, the biochemical APRI,
Forns, and FIB-4 tests were also used to calculate the
progression of fibrosis.

Internationally recognised cut-off points
were used to assess fibrosis (FibroScan >12 or APRI
>2 for grade 4 fibrosis, and FibroScan >9, Forns > 6.9,
APRI >1.5 or FIB-4 > 3.25 for grade 3/4 fibrosis).

The immunological and virological efficacy of the
selected regimen were also evaluated using the CD4*
lymphocyte count (cells/mm?®) and the plasma HIV
viral load (copies/ml) respectively.

The study was approved by the Ethics Committee
of the Hospital General Universitario de Alicante.
Participants received an information sheet which ex-
plained the study and the corresponding informed
consent form.

Statistical analysis was performed using the SPSS
statistical program, version 10.0. Parametric quanti-
tative variables were described using the mean and
standard deviation (SD), while for nonparametric
quantitative variables, the median and 25/75 percen-
tiles were used. The comparative study was perfor-
med using the baseline data and those collected at
48 weeks, but excluding those individuals for whom
data was lacking for a comparison of any of the va-
riables analysed.

To determine if differences existed and, given
that the same patients were being assessed at diffe-
rent times, a pre-post study was conducted. For that
purpose, once the normality or non-normality of dis-
tribution of variables had been demonstrated using
the Kolmogorov-Smirnov test, the data were studied
using the comparison of means test for two depen-
dant samples (parametric test) or the Wilcoxon test
(nonparametric test). Qualitative variables were com-
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pared using Pearson’s chi-square test. For qualitative
or ordinal variables, the linear-by-linear association
chi-square test was used. The level of statistical signi-
ficance in hypothesis testing was p<0.05.

RESULTS

A total of 94 patients were included, of whom 89
(94.7%) were male, with a mean age (+SD) of 39.2
years (x 4.2 years). Of the total, 96.8% had a history
of intravenous drug use; 80 (85.1%) reported no al-
cohol consumption in the previous year, and of the
remainder, only 4 (4.4%) reported consuming 10 or
more units of alcohol per month; while 2 patients
presented with other causes of liver disease (lupus
and HBV); and 5 (5.4%) had previously-diagnosed
cirrhosis.

Other patient characteristics related to the HIV
and HCV infections can be seen in Table 1.

The protease inhibitors used were lopinavir/rito-
navir in 89 (94.7%) patients, fosamprenavir/ritona-
vir in 4 (4.3%) and atazanavir/ritonavir in 1 (1.1%).
The NRTIs used were Truvada® (TDF+FTC) in
64.9%, Kivexa® (3TC+ABC) in 24.5%, Combivir®
(AZT+3TC) in 6.4% and others, which were not co-
formulations, in 4.3%.

Concomitant treatment with methadone was be-
ing administered to 35.5% of patients. Psychiatric
drug therapy was being administered to 66%, while
13.8% were receiving co-trimoxazole.

At the baseline visit, the median (25/75 percenti-
les) of the results for FibroScan® in the 94 patients in-
cluded was 7.8 kPa (6.2/10.8), while for the biochemi-
cal tests they were 0.7 (0.4/1.4) for APRI; 5.5 (4.1/7.1)
for Forns; and 1.3 (0.9/2.49) for FIB-4.

The following results were obtained in the baseli-
ne biochemistry tests for fibrosis:

e APRI <0,5 Grade FO/F1; 35 patients (37,6%)
e APRI>1,5 Grade F3/F4; 21 patients (22,6%)
® APRI >2 Grade F4 12 patients (12,9%)
e FORNS <4,2  Grade 0/F1; 27 patients (29,4%)
© FORNS >6,9  Grade F3/F4 25 patients (27,2%)
e FIB4 <1,45 Grade FO/FI1; 46 patients (54,1%)
o FIB4>3,25 Grade F3/F4 13 patients (15,3%)

Analysing the biochemistry methods and the
FibroScan together, it can be determined that 45 pa-
tients (48.4%) had grade 3/4 fibrosis at baseline and
19 patients (20.4%), grade 4.

Table 2 shows the overall results for the FibroScan
and the biochemistry tests in assessing the fibrosis.

By analysing the biochemical methods and
FibroScan jointly and using predetermined cut-off
points'®?22 for assessment, it was possible to de-
termine that of the 94 patients included, 45 patients
(48.4%) had fibrosis grade 3/4 (FibroScan >9, Forns
>6.9, APRI >1.5 or FIB-4 >3.25) and that 19 pa-
tients (20.4%) had fibrosis grade 4 (FibroScan >12
or APRI >2).

At 48 weeks, 54 (57.4%) of the 94 patients initia-
lly included in the study remained. A change of the PI
used was necessary in 5 patients due to intolerance or
adverse events.

Changes in anthropometric and laboratory values
occurring in these patients between baseline and week
48 of follow-up are shown in Table 3.

Regarding overall changes in the grade of fibrosis
(Table 4), the median of the results using FibroScan
was 8.1 kPa at baseline and 8.3 kPa at week 48, wi-
thout statistically significant differences (p=0.20).
Using biochemical methods, the median fibrosis va-
ried with APRI from 0.7 to 0.6 (p=0.05) and for FIB-4
from 1.5 to 1.4 (p=0.02); however, no statistically sig-
nificant differences were found when calculated using
Forns index (from 5.6 to 5.1; p= 0.5).

However, when progression was measured sepa-
rately based on the grade of baseline fibrosis it was
observed that the therapy had reduced the percentage
of patients with fibrosis 3/4 (50% vs. 15%; p=0.001),
but that no change had been demonstrated in patients
with grade 4 fibrosis at baseline (20.4% vs. 20.4%)
(Table 5).

A mean increase of 119 CD4* lymphocytes/mm’
(p<0.0001) was also seen, as well as a reduction in the
median viral load of HIV, which fell from 16,700 co-
pies/ml to O copies/ml.

DISCUSSION

Our study did not find overall differences bet-
ween the results of elastography conducted at the ba-
seline visit and at one year of antiretroviral therapy
with PI/ritonavir (the primary objective), although
the loss of patients (40 in 1 year) and the decision
not to continue the study for that reason, may have
influenced the inability to define such differences.
However, we did observe significant reductions in the
fibrosis indexes measured by biochemical procedures
such as APRI and FIB-4, even though these changes
were not observed using Forns index. It should be
noted, however, that when measurement was done
compared to baseline fibrosis, it was seen that therapy
reduced the percentage of patients with fibrosis 3/4
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Table 1. Study Population Characteristics (n=94).

Mean +SD
Mean age 39.2 4.2
Weight (Kg) (n=93) 69.5 11.2
Height cm (n=90) 172.6 8
Years infected with HIV 15 6.3
Baseline CD# (start of study) 282 164
Years of treatment since 1st antiretroviral treatment (n=86) 7 4.8
Years infected with HCV (n=90) 20 5

Median 25/75 percentile
Baseline HIV viral load in cop/ml (start of study) 17600 311/81234
Baseline HCV viral load, in IU/ml (start of study) (n=74) 1930000 464500/10501344
n. %

Male gender 89 94.7
IDU 80 85.1
Alcohol consumption >10 units of alcohol units/month 4 4.4
(prior to inclusion)
Cirrhosis 5 5.4
Diagnosed with AIDS (n=79) 17 21.5
CD#4 nadir <200 50 63.3
Antiretroviral therapy (ART) prior to study 31 33

SD: Standard Desviation. HIV: Human immunodeficiency virus. HCV: Hepatitis C virus. IDU: Injecting drug users.

Table 2. Baseline results of the Fibrosis assessment tests.

Mean SD Median Percentiles 25/75
FibroScan (n=75) 12.1 12.2 7.8 6.2/10.8
APRI  (n=93) 1.2 14 0.7 0.4/1.4
FORNS  (n=92) 5.7 2.1 5.5 4.1/7.1
FIB4 (n=85) 23 2.6 1.3 0.9/2.4

The shaded results indicate the test that best defined the variable whether or not it had parametric distribution.

(50% vs. 15%; p=0.001), although no change was seen
in those found to have grade >4 fibrosis at baseline
(20.4% vs. 20.4%). These results are similar to those
found in other studies in non-inmate, co-infected po-
pulations.!*1”

Coinfection by HIV and HCV worsens the his-
tological course of hepatitis and increases the risk
of progression of cirrhosis. The viral load of HCV
(RNA/IU) affects this situation, with progression
worsening when the quantity of circulating vi-
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Table 3: Patient characteristics (n=54) at baseline visit and 48 weeks with comparison of variables

Variables: Mean Baseline Visit Mean Visit (week 48) Difference Means Significance (p)
: (95% CI) (95% CI) (95% CI) & P
. 70.2 72.3 2.1
Weight (kg) (67.1t0 72.9) (68.3 to 74.3) (0.3 to 4.4) 0-088
233 24.1 0.8
2
BMI (kg/m?) (22.4 t0 23.9) (22.8 t0 24.5) (-0.1t0 1.7) 0.086
Waist circumference 85.9 86.6 0.7 0374
(cm) (83.5 to 88.6) (83.4 to 89.6) (-0.8 t0 2.2) :
269.3 388.3 118.9 <0.0001
CD# (cells/mel) (223.3 to0 313.9) (329.1 to 434.5) (73.4 to 164.4)
. 88.9 91.5 2.6
Quick Index (72.5 t0 93.0) (84.6 t0 96.9) (-2.0t0 7.1) 0.241
116.3 84.2 -32.1
GGT (88.9 to 341.9) (20.0 to 176.5) (-57.2 to -7.0) 0.013
. 42 44 0.2
Albumin (1.7 t0 7.3) (3.5 t0 4.7) (-0.3 10 0.7) 0-375
91.0 92.6 1.6
Glucose (81.2 t0 97.8) (85.8 t0 95.7) (6.7 t0 9.9) 0.703
345 39.6 5.1
HDL cholesterol (20.7 10 39.3) (25.2 10 52.8) (-0.05 t0 10.2) 0.052
162.4 183.9 215
Total cholesterol (120.8 to 222.2) (138.3 to 207.2) (6.9 to 36.0) 0.005
91.8 93.6 1.8
LDL cholesterol (46.9 to 151.5) (82.1to 111.4) (7.8 to 11.4) 0.702

BMI: Body mass index. GGT: Gama glutamil transpeptidase. HDL: High Density lipoproteins. LDL: Low Density Lipoproteins.

Analvtical variables Median Baseline Visit Median Visit (week.48) Significance
v (P25, P7s) (P2s, P7s) (Wilcoxon Test)
HIV viral load 16,700 0 <0.0001
(232.5 and 65,040.5) (0 and 29.8)
. 3,000,000 690,849.5
453,000.0 and 13,133,420.5 331,165.0 and 3,466,880.5
HCV viral load J d 0.005
2.9 4.2
AFP (1.6 and 4.7) (1.4 and 5.5) 0-556
53.0 41.0
AST (29.0 and 93.0) (33.0 and 55.0) 0.712
58.0 51.0
ALT (43.0 and 128.0) (34.0 and 59.0) 0515
e . 0.6 0.7
Total bilirubin (0.5 and 0.7) (0.5 and 0.8) 0.054
. 75.0 98.0
Alkaline phosphatases (74.0 and 135.0) (72.0 and 132.0) 0-580
Triglycerides 122.0 152.0 <0.0001

(106.0 and 195.0)

(113.0 and 207.0)

AFP: Alpha-fetoprotein. ALT: Alanine aminotranferease. AST: Aspartate aminotransferase.
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Table 4: Comparison of results of FibroScan® and biochemistry tests at the baseline week and week 48. (n=54)

Median Median Significance
Variable: Baseline Visit Visit (week.48) (Wilcoxon Test)
(P35, P7s) (P25, P7s) (p)
. 7.8 8.3
FibroScan (6.2 and 10.8) (6.2 and 16.2) 0.203
0.7 0.6
APRI Index (0.4 and 1.4) (0.3 and 0.9) 0.056
1.3 1.4
FIB-4 Index (0.9 and 2.4) (0.9 and 2.0) 0.022
Forns Index >3 >1 0-3
(4.1t07.1) (4.6 t0 5.6) (0.07 t0 0.9)

Table 5: Comparison of fibrosis at baseline visit and week 48 measured by biochemistry testing and elastography (n=54)

Fibrosis grade Baseline visit % (n) Visit, week 48 % (n) P
(95 CI) (95 CI)
Patients Grade 3: 50 (27) Grade 3: 27.8 (15) 0.001
Grade >3° Others: 27 (50) Others: 62.2 (39)
(36.1-63.9) (16.5-41.6)
Patients Grade 4: 20.4 (11) Grade 4: 20.4 (11) NS
Grade 4™ Others 79.6 (43) Others: 79.6 (43)
(10.6-33.5) (10.6-33.5)

* Patients are considered to be in grade 3 when FibroScan >9, Forns >6.9, APRI >1.5 or FIB-4 >3.25, according
to internationally-recognised cut-off criteria!®?%-23
**Patients are considered to be in grade 4 when FibroScan >12 or APRI >2, according to internationally-recognised
cut-off criteria!l®?%2

ral RNA is higher. It has been suggested that when
highly active antiretroviral therapy (HAART) is star-
ted, HCV RNA levels fall due to an improved im-
mune response. However, this hypothesis is contro-
versial given that some studies have not necessarily
found reductions in the hepatitis C plasma viral load
to be associated with the initiation of HAART. Any
such changes observed could be due to other factors,
such as natural fluctuation of viral RNA over time,
the severity of hepatic dysfunction, varied levels of
HIV viraemia, treatment compliance or alcohol con-
sumption.?*2¥ In our study, a significant reduction
was observed in viral load levels of HCV (Table 3)
one year after the start of HAART. These data seem
consistent with those reported in other studies which
examine the impact of PIs in co-infected HIV-HCV
patients treated with these drugs for six months. In
one of these studies, it was noted that HCV RNA

was 3 to 4 times lower than in patients who had not
received treatment.?* Another study carried out with
112 co-infected patients treated for 24 months with
ritonavir-boosted PIs found that 29% showed signi-
ficant increases in HCV plasma viral load, while 22%
showed a reduction and in 60% no changes of impor-
tance were observed.? It is likely that antiretroviral
therapy behaves, at least in some cases, as a protective
factor against the progression of liver fibrosis.?® It is
for this reason that treated patients experience redu-
ced mortality in general as well as due to liver-related
causes,” along with reduced progression of cirrhosis
and a lesser degree of hepatotoxicity.?¢28

It is important to note the high percentage of
indefinable results found (those not indicative of a
particular grade of fibrosis) when using either liver
elastography or biochemical testing. These results
suggest that these methods, although valid, could be



Rev Esp Sanid Penit 2013; 15: 54-62

27

P Saiz de la Hoya, C Alia, A Marco, A Lépez, ] de Juan Ramirez, A Herrero, J Portilla.
The progression of liver fibrosis in prison inmates co-infected by HIV and HCV who started on boosted protease inhibitor therapy

improved, above all for the intermediate grades of li-
ver fibrosis.

In terms of laboratory results, our study showed
an insignificant reduction in ALT and AST, but signi-
ficant reductions in GGT. This data could be related
to administration of HAART, but it is more likely that
it might be due to the period of abstinence from alco-
hol that being in prison would be expected to involve.
Other changes, such as increases in triglycerides and
plasma cholesterol, are presumably associated with the
use of PIs, which are drugs capable of altering the lipid
profile.?~° In addition, as would be expected, the pa-
tients showed immunological and virological improve-
ment during the 48 weeks that HAART was instituted.
It should be remembered in any case that our study
was not designed for the purpose of demonstrating the
efficacy of the treatment, and that the sample studied is
extraordinarily heterogeneous and not comparable to
others. Therefore, the data obtained are only indicative
in this respect, as they are subject to significant biases.

One important limitation of this study is the high
percentage of patients lost to follow-up (42.6%). The
loss is due to the fact that in Spain prison stays tend to
be brief, especially in prisons that include persons in-
carcerated for preventative detention —as were some
of those who participated in our study — and due also
to the frequency of inmate transfers between prisons,
which makes follow-up of patients difficult. In one
study conducted in a prison with these characteristics,
it was observed that only 31.5% of the patients being
studied remained in that prison 24 weeks later.’!

In sum, in our study, at the 48-week point,
treatment with PIs (primarily lopinavir) reduced the
percentage of patients with fibrosis 3/4, while no
change was detected in patients with fibrosis grade 4.
Overall, the therapy improved fibrosis when mea-
sured using the APRI Index or FIB-4, but not when
using the Forns index or elastography. Nonetheless,
the little time available for follow-up may have limi-
ted observations relevant to the grade of fibrosis. It
would therefore be advisable to design studies with
larger samples and longer follow-up periods to con-
firm or modify the conclusions presented.

CORRESPONDENCIA

Pablo Saiz de la Hoya Zamécola
Servicios Médicos

C. P. Fontcalent

Poligono de la Vallonga, s/n
03113 Alicante (Alicante)
pabloshz@coma.es

ACKNOWLEDGEMENTS

This study was performed by the following mem-
bers of GEISESP:

JM  Almenara (Valencia); JJ Antén Basanta
(Granada); I Faraco (Sevilla); J Garcia-Guerrero
(Castellén); G Jiménez-Galin (Madrid); R. Moreno
(Madrid); R. Planella (Lérida); ] Quifionero (Murcia);
A. Da Silva (Barcelona); C Solé (Barcelona); F.
Sternberg (Madrid); C Lépez-Urcelay (Cantabria);
V Ferrer (Orense); F Ruiz (Granada)

REFERENCES

1. Weber R, Sabin CA, Friis-Moller N, Reiss P, El-
Sadr WM, Kirk O, et al. Liver-related deaths in
persons infected with the human immunodefi-
ciency virus: the D:A:D study. Arch Intern Med
2006; 166: 1632-41.

2. Mendes LS, Nita ME, Ono-Nita SK, Mello ES, da
Silva LC, Alves VA, et al. Prognostic Factors for
progression of liver structural lesions in Chronic
Hepatitis C. World J Gastroenterol 2008; 14(16):
2522-2528.

3. Siu L, Foont J, Wands JR. Hepatitis C Virus and
Alcohol. Semin Liver Dis 2009; 29(2): 188-199.

4. Marco A, Saiz de la Hoya P, Garcia-Guerrero J,
Grupo de estudio PREVALHEP. Estudio mul-
ticéntrico de prevalencia de infeccién por VIH y
factores asociados en presos espafioles. Rev Esp
Sanid Penit. 2012; 14: 19-27.

5. Saiz de la Hoya P, Marco A, Garcia-Guerrero J,
Rivera A; Prevalhep study group. Hepatitis C and
B prevalence in Spanish prisons. Eur J Clin Mi-
crobiol Infect Dis. 2011 Jul; 30(7): 857-62.

6. Saiz de la Hoya P, Bedia M, Murcia J, Cebrid ],
Sénchez-Payd J, Portilla J. Factores predictivos
de infeccién por el VIH, VHC vy coinfeccién en
la poblacién reclusa de una prisién espaiola. En-
ferm Infecc Microbiol Clin. 2005; 23: 53-7.

7. HumetV, Guerrero R, Gual J, Laliga A. Situacién
de la infeccién por el virus de la hepatitis C en las
prisiones de Catalufia. Rev Esp Sanid Penit 2004;
6 (Supl.): 34.

8. Arazo Garcés P. Una propuesta de manejo prac-
tico del paciente coinfectado en el medio peniten-
ciario. Rev Esp Sanid Penit 2006; 8: 88-94.

9. Informe Técnico de la Agencia de Evaluacién de
Tecnologias Sanitarias (AETS), Instituto de Salud
Carlos III, Ministerio de Ciencia e Innovacién.
Elastografia de transicion (FibroScan®) en el



28

Rev Esp Sanid Penit 2013; 15: 54-62

P Saiz de la Hoya, C Alia, A Marco, A Lépez, ] de Juan Ramirez, A Herrero, ] Portilla.
The progression of liver fibrosis in prison inmates co-infected by HIV and HCV who started on boosted protease inhibitor therapy

10.

11.

12.

13.

14.

15.

16.

17.

18.

diagnostico de fibrosis hepatica: Revision siste-
matica y meta-analisis [internet]. Madrid: Institu-
to Carlos III; 2009. [citado 09 En. 2012] Dispo-
nible en: http://www.isciii.es/htdocs/publicacio-
nes/documentos/59_FibroScan.pdf

Ledinghen V, Douvin C, Kettaneh A, Ziol M,
Roulot D, Marcellin P, et al. Diagnosis of hepa-
tic fibrosis and cirrhosis by transient elastogra-
phy in HIV/hepatitis C virus-coinfected pa-
tients. Acquir Immune Defic Syndr 2006; 41(2):
175-9.

Portilla J, Lopez-Burgos A, Saiz-De-La-Hoya-
Zamicola P, Sanchez-Payd J, Bedia-Collantes M,
Faraco-Atienzar I, et al. Utility of 2 biochemical
models predictive of liver fibrosis grade in prison
inmates with hepatitis C. Gastroenterol Hepatol.
2009; 32(6): 387-94.

Castera L, Vergniol J, Foucher ], Le Bail B, Chan-
teloup E, Haaser M, et al. Prospective compari-
son of Transient Elastography, Fibrotest, APRI
and Liver Biopsy for the assessment of Fibrosis
in Chronic Hepatitis C. Gastroenterology. 2005;
128: 343-50.

Mariné-Barjoan E, Saint-Paul MC, Pradier C,
Chaillou S, Anty R, Michiels JF, et al. Impact of
antiretroviral treatment on progression of hepatic
fibrosis in HIV/hepatitis C virus co-infected pa-
tients. AIDS. 2004 ;18: 2163-70.

Pineda JA, Macias J. Progression of liver fibro-
sis in patients coinfected with hepatitis C virus
and human immunodeficiency virus undergoing
antiretroviral therapy. ] Antimicrob Chemother.
2005; 55: 417-9.

Macias J, Mira JA, Lépez-Cortés LE, Santos I,
Girén-Gonzilez JA, Gonzilez-Serrano M, et al.
Antiretroviral therapy based on protease inhi-
bitors as a protective factor against liver fibrosis
progression in patients with chronic hepatitis C.
Antivir Ther. 2006; 11(7): 839-46.

Verma S, Wang CH, Govindarajan S, Kanel G,
Squires K, Bonacini M. Do type and duration of
antiretroviral therapy attenuate liver fibrosis in
HIV-hepatitis C virus-coinfected patients? Clin
Infect Dis. 2006; 42: 262-70.

Molté J, Valle M, Blanco A, Negredo E, DelaVar-
ga M, Miranda C, et al. Lopinavir/ritonavir phar-
macokinetics in HIV and hepatitis C virus co-in-
fected patients without liver function impairment:
influence of liver fibrosis. Clin Pharmacokinet.
2007; 46: 85-92.

Berenguer ], Bellon JM, Miralles P, Alvarez E, Cas-
tillo I, Cosin J, et al. Association between exposure

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

to nevirapine and reduced liver fibrosis progres-
sion in patients with HIV and hepatitis C virus co-
infection. Clin Infect Dis. 2008; 46: 137-43.

Loko MA, Bani-Sadr F, Winnock M, Lacombe K,
Carrieri P, Neau D, et al. Impact of HAART ex-
posure and associated lipodystrophy on advanced
liver fibrosis in HIV/HCV-coinfected patients. ]
Viral Hepat. 2011; 18:€307-14.

Forns X, Ampurdanes S, Llovet JM, Aponte J,
Quinté L, Martinez-Bauer E, et al. Identification
of chronic hepatitis C patients without hepatic fi-
brosis by a simple predictive model. Hepatology.
2002 Oct; 36(4 Pt 1): 986-92.

Wai CT, Greenson JK, Fontana RJ, Kalbfleisch
JD, Marrero JA, Conjeevaram HS, et al. A sim-
ple noninvasive index can predict both signifi-
cant fibrosis and cirrhosis in patients with chro-
nic hepatitis C. Hepatology. 2003 Aug; 38(2):
518-26.

Koda M, Matunaga Y, Kawakami M, Kishimoto
Y, Suou T, Murawaki Y. Fibrolndex, a practical
index for predicting significant fibrosis in patients
with chronic hepatitis C. Hepatology. 2007 Feb;
45(2): 297-306.

Vallet-Pichard A, Mallet V, Nalpas B, Verkarre
V, Nalpas A, Dhalluin-Venier V, et al. FIB-4: an
inexpensive and accurate marker of fibrosis in
HCV infection. Comparison with liver biopsy
and fibrotest. Hepatology. 2007 Jul; 46(1): 32-6.
Winnock M, Salmon-Céron D, Dabis F, Ghéne
G. Interaction between HIV-1 and HCV Infec-
tions: Towards a New Entity?. ] Antimicrob Che-
mother. 2004; 53(6): 936-46.

Neau D, Trimoulet P, Pereira E. Evolution of
Plasma Hepatitis C Virus Load in Patients Coin-
fected by HIV and Hepatitis C Virus Started on
a Protease Inhibitor-Containing Antiretroviral
Regimen, Agence Nationale de Recherches sur le
SIDA CO8 APROCO-COPILOTE Cohort. Jo-
urnal of Acquired Inmune Deficiency Syndromes
JAIDS 2008; 48(2): 227-9.

Ruiz-Sancho A, Soriano V. Coinfeccién por el
VIH vy el virus de la hepatitis C. Enferm Infecc
Microbiol Clin 2006; 24(5): 335-46.

Qurishi N, Kreuzberg C, Luchters G, Effenber-
ger W, Kupfer B, Sauerbruch T, et al. Effect of
antiretroviral therapy on liver-related mortality
in patients with HIV and hepatitis C virus coin-
fection. Lancet 2003; 362: 1708-13.

Benhamou Y, Di Martino V, Bochet M, Colom-
bet G, Thibault V, Lioui A, et al. Factors affecting
liver fibrosis in human immunodeficiency virus-



Rev Esp Sanid Penit 2013; 15: 54-62
P Saiz de la Hoya, C Alia, A Marco, A Lépez, ] de Juan Ramirez, A Herrero, J Portilla.
The progression of liver fibrosis in prison inmates co-infected by HIV and HCV who started on boosted protease inhibitor therapy

29

29.

30.

and hepatitis ¢ virus- coinfected patiens:impact of
protease inhibitor therapy. Hepatology 2001; 34:
283-87.

Moyle G. Metabolic issues associated with pro-
tease inhibitors. J Acquir Immune Defic Syndr
2007; 45 Suppl 1:519-5526.

Lundgren JD, Battegay M, Behrens G, De WS,
Guaraldi G, Katlama C, et al. European AIDS

31.

Clinical Society (EACS) guidelines on the pre-
vention and management of metabolic diseases in
HIV. HIV Med 2008; 9(2): 72-81.

Marco A, Gallego C, Lonca M, Pérez-Amigé P,
Monfort A, Gramunt ]. Estudio multicéntrico pe-
nitenciario sobre adherencia a corto plazo de una
pauta antirretroviral con nelfinavir y/o saquina-
vir. Rev Esp Sanid Penit 2002; 4: 4-9.



