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1. Abstract
1.1. Introduction and aim: Controversial results have been reported about the progression
of liver disease in HIV-HCV coinfected populations. The purpose of this study is to assess
long-term liver disease progression in a group of coinfected patients with hemophilia.
1.2. Materials and Methods: From 1995 to 2015, liver disease was assessed through enzyme
levels, platelet counts, Hepatitis C and HIV viral loads (VL), and CD4+T cell counts. Evolution of the APRI liver index was used to estimate hepatic disease (APRI > 1.0 indicating
severe fibrosis).
1.3. Results: 2005-2015 proportional liver-related mortality was below 17% while AIDS
and other causes including hemorrhagic events reached 42% each. APRI index >1.0 was
found in 3 of 32 (9%) patients alive, showing significant liver disease after more than 30
years of infection. Analyzing the evolution of liver disease markers, liver enzymes increased
significantly only in those patients with detectable HIV and /or HCV VL (for AST and ALT,
p<0.0001; for GGT, p=0.001). HIV suppression and reconstitution of CD4+T cell counts
were required to achieve HCV eradication. Through multivariate logistic regression, pre ART
(pre-antiretroviral therapy) HIV VL was associated with the development of liver fibrosis
(OR=4.755; IC95: 1.057 – 21.387) and with altered liver enzyme values (OR=4.091; IC95:
1.293 – 12.947). No persistent increase in enzyme levels or APRI index was observed in the
group controlling HIV and HCV replication and adequate immune recovery.
1.4. Conclusions: The suppression of both viruses, HIV and HCV, together with adequate
immune recovery is associated with minimal or slow progression of liver disease.

2. Abbreviations: HIV: Human immunodeficiency virus; HCV: Hepatitis C virus; ART:
Antiretroviral therapy; ALT: serum alanine aminotransferase; AST: Aspartate aminotransferase; GGT: -Glutamyl-Transpeptidase; VL: viral load; APRI: AST-to-Platelet Ratio Index;
ESLD: End stage liver disease

3. Keywords: HIV-HCV co infection, Liver disease, Progression, Hemophilia
4. Introduction
Controversial results have been reported about the progression of Human immunodeficiency virus (HIV) and Hepatitis C virus (HCV) diseases in coinfected populations and the
mechanisms leading to advanced liver disease progression in HCV/HIV coinfected subjects
remain unclear. The hemophilia population provides a useful model for studying the natural
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history of HCV and HIV infections with their associated complications.
Among some cohorts of patients with hemophilia, HIV coinfection
accelerated progression to liver disease in the context of chronic
HCV infection [1] even though the mechanisms have yet to be fully
characterized. Some reports confer a protective role to CD4+ T cell
counts, inversely associated with fibrosis, cirrhosis, hepatic decompensation, and/or death due to end-stage liver disease [2, 3]. The lack
of CD4 recovery upon antiretroviral therapy (ART) was associated
with increased risk of progression to HCV-associated liver disease
[4]. However, Collazos et al. demonstrated that the current or past
immunological status of HIV-HCV-coinfected patients did not seem
to have any significant influence on HCV viral load or on the development of liver fibrosis when adjusting for important covariates [5].
Considering the complex interplay between the 2 viruses, host immunologic response, and treatment, the analysis in coinfected patients is
extremely difficult and the controversy in the results remains.
The purpose of this retrospective study is to assess liver disease progression after more than 30 years of infection in a group of HIV/
HCV coinfected patients with hemophilia. Long-term follow-up
with a close approximation to the date of infection offers a valuable
tool to assess disease progression and to evaluate the possible contribution of different viral, immunologic and host factors in this group
of patients.

5. Material and Methods
Of the1315 individuals registered at the Hemophilia Foundation
(Fundacion de la Hemofilia, Buenos Aires), 211 patients tested positive for HIV antibodies (16%) from 1985 to 1986, when HIV-1
antibody detection reagents became available in Argentina. Subsequently, in 1997, 37% of the population was found to be infected
with HCV (772 patients out of 2080 patients, the majority being
born before 1985 (629 patients). Only few seroconversions occurred after November 1985, when heat-inactivated factor concentrates
became available. A group of 66 HIV/HCV coinfected patients was
identified in this population and was included in this study. Data on
the type and severity of the bleeding disorder, medical history, death
date and cause, serum alanine aminotransferase (ALT), aspartate
aminotransferase (AST), -Glutamyl-Transpeptidase (GGT), cholesterol, platelet counts, and antiviral treatment history were collected
from medical files. Serologic data, HCV genotype and viral loads
(VL) were performed and/or also collected from records. The CD4+
T-cell count was determined regularly by flow cytometry using commercially available monoclonal antibodies and analyzed with Cell
quest software (Beckton Dickinson). Since 1997, HIV-1 and HCV viral loads were measured every 3-6 months with Amplicor HCV monitor version 2.0; range of detection: 600 - 850,000 IU/ mL and Amplicor HIV-1 monitor version 1.5; range of detection: 400 - 750,000
copies/ mL or 50 – 50,000 copies/ mL with the ultrasensitive me-

thod (Roche Diagnostics, Branchburg, NJ, USA). Recommendations
of the suppliers were followed. Detection limits varied according to
the development of the commercial reagents. The distribution of
IL28b polymorphism (rs12979860) was evaluated using PCR techniques with subsequent digestion with restriction enzymes previously
described by Fabris [6]. The presence of chemokine receptor type
5 (CCR5) delta 32 deletion was also determined by endpoint PCR
technique. Both polymorphisms could be linked to HCV and HIV
disease progression as shown in different previous reports [7].
This study was conducted in accordance and compliance with the
ethical principles of the 1975 Declaration of Helsinki and was approved by the institutional review board of the Academia Nacional
de Medicina of Buenos Aires.
5.1. Important considerations
5.1.1. Estimation of the date of seroconversion: The exact date
of seroconversion is unknown, however as with many other hemophilic populations, it is estimated to have occurred in most of the
patients between 1975 and 1985 for both, HIV and HCV infections.
Considering that the commercial factor concentrates were not accessible until 1975 in Argentina, those patients who were born before
that year, were considered to have been infected in 1975. For those
who were born after 1975, the date of infection was considered to
have occurred within the first year of life [8]. Dates of HIV seroconversion were based on previously published studies, establishing
1982 as the median year of seroconversion for hemophilia A and
1983 for hemophilia B [9]. The patients considered for this study did
not show any other risk factor for infection at the time, other than
their condition of hemophilia [10, 11].
5.2. Liver Disease Progression Assessment
For the assessment of liver disease progression, sequential measurements of AST, ALT, GGT, platelet counts, and cholesterol
were considered during long-term follow-up (1995-2015). Clinical
conditions stated on their medical records, such as hepatomegaly,
splenomegaly, hepatosplenomegaly, esophageal varices, liver failure,
and portal hypertension were registered from the patient record.
The upper normal levels for AST, ALT and GGT were 38 units/l
serum, 40 units/l and 50 IU/l, respectively. Values above these were
considered altered. Noninvasive liver indexes APRI (AST-to-Platelet
Ratio Index), FORNS and Fib4 were calculated and used as surrogate markers for liver disease progression. The cut-off values were as
follows: APRI > 1.0 indicating severe fibrosis; APRI >2.0 indicating
cirrhosis; FORNS > 6.9 indicating fibrosis F2, F3 or F4 and FIB-4
> 3.25 for cirrhosis.
Three different time points were considered in the analysis:


Pre-ART (period before antiretroviral therapy implementation in Argentina (1997).



2000 to 2005.

Citation: Bare PC, Controlled HIV-HCV Viremia and Immune-Reconstitution are Associated with
Slow Progression of Liver Disease in Co-infected Hemophilic Patients After 30 Years of Follow-Up.
Japanese Journal of Gastroenterology and Hepatology. 2020;V4(4):1-7.

2

2020, V4(4): 1-7



Post 2005(2006 to 2015). This corresponds to more than 20
years of HCV infection.

6. Statistical Methods
Qualitative analysis was performed using the Chi-square testor Fisher’s exact test as appropriate. In addition, odds ratio (OR) was calculated for dichotomous qualitative data along with 95% Confidence
Interval (CI). Unpaired Student’s t test or Mann-Whitney U test were
used as appropriate for testing differences between two groups of
quantitative data. For the comparison of variables along the study,
quantitative paired data were analyzed by repeated measures ANOVA or Friedman's test. A level of p<0.05 was accepted as being statistically significant. The statistical analysis was implemented in IBM
SPSS Statistics 21 (IBM Corporation, Armonk, New York, USA).
Multivariate logistic models were fitted to assess factors associated
with different outcomes: significant fibrosis (APRI score >1.0), altered liver enzymes (ALT, AST) and death. All graphs were made using
Graph Pad 8.0 (Graph Pad Software, San Diego California, USA).

velopment showed to be the major cause of death in the 1995-1997
and 1998-2005 periods in our cohort (Figure 1). Deaths occurred in
those patients who could not get access to therapy (before 1997) or
those with virus resistance or poor adherence. While liver disease was
expected to grow as the duration of HCV infection rose, the results
from 2005 to 2015 (12 patients deceased) showed that the proportional mortality was still below 17% compared to AIDS with 42%, or
other causes including cardiovascular and hemorrhagic events, 42%.
Thus far, liver-related complications are still not the leading cause of
mortality in this group of patients.

7. Results
The study included 66 HIV/HCV coinfected male patients with hemophilia. Some characteristics of the population, such as type and
severity of hemophilia, HCV genotypes, duration of infections are
displayed in (Table 1).
Table 1: Population characteristics.
Median Age in Years

Range

At study entry

25

14 to 59

At the end of follow-up

42

Type of hemophilia

A

B

Se/Mo/Mi

28/18/8

7/3/2002

20 to 70

HBV Markers
Absent/resolved/non- resolved*

9/40/14

44/4/5/1/8

Duration of infection in years (median)
HIV

33

14 to 33

HCV

36

19 to 39

Distribution of IL28b
CC/CT/TT

33/25/8

Distribution of CCR5 delta32 mutation
+ +/+ - /- -

No homozygosity for CCR5 delta 32 was detected in this cohort.
Thirteen of 66 patients showed one copy of the gene encoding the
CCR5 delta 32 non-functional receptor. Three deaths of 13 (23%)
in the group with heterozygosis occurred only in post 2005 periods,
after more than 20 years of infection. In the group lacking the protective polymorphism, 53% died along the study. However, no significant association between the presence of the protective polymorphism and death could be found (p=0.06).
The median age at the estimated moment of seroconversion in this
population was 9 years for HIV and 3 years for HCV. The inter quartile range was 4 to 18 years for HIV and 1 to 12 years for HCV.
No association between death and age at seroconversion was found
(p>0.05).

HCV genotypes
1/2/3/4/mixed genotypes

Figure 1: Contribution of human immunodeficiency virus- (HIV-) or AIDS-related, liver-related, and other cause related mortality (percentage of total number of
deaths) along the study period.

0/13/53

Se: severe, Mo: moderate, Mi: mild; non-resolved*: patients with non-resolved
HBV infection include hepatitis B antigen carriers and patients with hepatitis B
core antibodies alone. (- /+): absence or presence of delta 32 mutation

Mortality and causes of death: By August 1996, 7 of 66patients had
died. Deaths were mainly due to AIDS related complications (6 of
7 patients). Twelve patients died between 1998 and 2005. AIDS de-

Description of HIV disease progression markers over time: HIV viral loads were detectable in 46 patients at pre-ART periods with a
median value of 4.25 log (copies/ml plasma)and a range between
2.87 and 5.94 log (copies/ml plasma). Only 5 patients displayed undetectable HIV viral burden in this period. As expected in a population after ART implementation, a gradual decline in HIV viral load
(p<0.001) and an increase in CD4-T cell counts (p=0.012) were observed throughout the study, showing an efficient HIV viral suppression and adequate immune recovery in the majority of the patients.
Description of liver disease markers over time: Analyzing the evolution of hepatic enzymes over time, we observed increasing values
of AST, ALT (p<0.0001) and GGT (p=0.01) (Figure 2). Platelets
3
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did not show significant differences along the study. As mentioned
before, APRI, FORNS, and Fib4 liver indexes and their variation
over time were used to evaluate liver disease progression in patients.
Correlation between APRI-FORNS, APRI-FIB4 and FORNS-FIB4
was r= 0.7; 0.9 and 0.7. Since APRI is the most frequently used and
the recommended index, the results presented here are based on this
index alone. APRI levels were considered “altered” when greater
than 1.0 (indicating fibrosis) or >2.0 (indicating probable cirrhosis).
The number of patients with altered liver index increased significantly over time. While only 2 of 49 (4%) patients with altered APRI
values (>1.0) were observed in pre ART era, 7 of 47 (15%) individuals showed values >1.0between 2000 and 2005 (4 of them >2.0),
and 11of 42 (26.2%) showed values >1.0(with 4 patients >2.0) in
time-points after 2005 (p=0.01). Patients with altered APRI showed
persistently detectable and high HCV VL all along the study.

Table 2: Clinical markers in the groups with HIV or HCV viral control.
HIV(-) HCV(-)

HIV(+) HCV(+)

HIV(+) HCV(-)

HIV(-) HCV(+)

n=14

n=10

n=2

n=9

Kruskal
Wallis
test

Student t
test

AST
ALT

med
21
25

mean
28
35

SD
21
33

med
34
38

mean
83
65

SD
102
72

med
22
35

mean
22
35

SD
3
11

med
52
74

mean
66
93

SD
61
69

p
0.026
0.037

p
na
na

GGT
Platelets

28
233

30
246

8.9
70

131
219

140
221

34
56

25
255

25
255

14
52

389
193

343
197

179
57

0.0003
0.369

na
na

CD4+T
cell counts

599

709

432

264

283

194

255

255

145

494

632

636

0.019

na

3.61
5.26
0.82

1
1.3
1.1

2.88

2.88

0.42

0.27

3.9
5.5
0.3

0.24

0.24

0.08

0.6
2

na
na
0.199

0.436
0.0039
na

HIV VL
HCV VL
APRI

0.27

0.34

7
0.4

6.72
1.17

med: median; SD Standard deviation

Figure 2: ALT: serum alanine aminotransferase, AST: aspartate aminotransferase,
plat: platelets, GGT: -Glutamyl-Transpeptidase. Median values and standard errors are shown for each time point. Evolution of liver enzyme levels and platelet
counts in the whole population over time.

Patients with HCV and HIV viremia control, at the end of study:
14 patients showed suppression for both HIV and HCV viruses
(undetectable viral loads) at the end of the study (post 2005-2015).
Analyzing the evolution of liver disease markers over time, no HIVor HCV-related disease progression was observed in individuals
controlling both viruses. They displayed normal values for AST,
ALT, GGT, APRI below 1.0 and adequate CD4+T cell counts (significantly higher compared to those without HIV and /or HCV
suppression (mean=709, median=600, range=252-1827 cells/mm3;
p=0.01) (Table 2). We observed that liver enzymes increased significantly only in those with detectable HIV and/or HCV viral loads (for
AST and ALT, p<0.0001; for GGT, p=0.001) (Figure 3).
The same analyses done with HIV suppressed versus HIV non-suppressed individuals showed that lower HIV VL are necessary but not
enough for maintaining low levels of liver disease markers. Inside
the HIV (-) group, the subgroup with HCV (+) VL, displayed higher
enzyme levels and APRI index.

Figure 3: ALT: serum alanine aminotransferase, AST: aspartate aminotransferase,
GGT: -Glutamyl-Transpeptidase, plat: platelet counts, APRI index. Median values
and standard errors are shown for each time point. Evolution of markers in groups
with HIV and HCV viral control in different time points

Patients with HCV clearance at the end of study: HCV clearance
was observed in 19 patients. Eradication occurred in 17 individuals,
several years after successful ART. Patients who displayed gradually
lower HIV viral loads (p<0.0001) over time and progressively higher
CD4+T cell counts (p=0.02) were those able to eradicate HCV-RNA
from plasma at the end of the study. Ten of them were treated with
IFN-RBV and the other 7 individuals achieved spontaneous HCV
control, after CD4 counts recovery, as we previously reported [12].

4
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Immune recovery preceded HCV negativization in plasma. The time
of HCV spontaneous clearance is not certain for the remaining 2
patients.
Analyzing IL28b polymorphisms, the presence of the CC genotype
was found in 68% (13 of 19) among the group who eradicated HCV.
Its frequency did not reach statistically significance compared with
the group with persistent detectable HCV load which was 45%,
probably because of the small size of the sample (χ2=3.05; gl=1;
p=0.08; OR=0.37, 95% CI=0.12 to 1.15). It is worth mentioning
that 6 of the 7 patients with spontaneous clearance showed IL28b
CC genotype, emphasizing the positive impact of this genotype upon
HCV disease outcome.
Description of patients alive and followed-up through the end of
study: At present, 35 patients are alive. Three of them were lost to
follow-up before 2010. Among the remaining individuals, 30 are still
under antiretroviral therapy and 23 (77%) controlling HIV infection
and maintaining undetectable viral loads with adequate CD4+T cell
counts (median=531, Mean=679, range=185 to 2259 cells/mm3).
Two patients decided not to receive antiretroviral treatment or did
not adhere satisfactorily. They maintained detectable HIV viral loads
(median=3.86, mean= 3.64, range= 2.5 to 4.8 log (copies/ml plasma)) and low CD4+ T-cell counts all along the study (median=264,
Mean=263, range=72 to 461 cells/mm3).
Altered APRI index (>1.0) was found in 3 of 32 patients alive and still
followed-up (9%), showing that they may have developed significant
liver fibrosis/cirrhosis after more than 30 years of infection. One
of them, current APRI=1.32, with signs of severe chronic hepatitis,
presented an F4 stage of fibrosis in a recent transient elastography
test. The other 2 patients (APRI=6.32 and APRI=3.28) exhibited
hepatic complications specified in their medical files that confirmed
the urgent need of antiviral treatment.

8. Discussion
From a population perspective, hemophilia patients with HCV chronic infection have many of the known risk factors associated with
rapid fibrosis progression (HIV coinfection, long duration of infection, presence of genotype 1 in most of the patients). The evidence
in this study does not support such effect in this cohort. Based on
the sequential measurement and calculations of noninvasive laboratory markers along time, this study proved that fibrosis progression is
probably slow in a substantive proportion of HIV/HCV-co-infected
patients. A low percentage of patients showed sustained altered liver
disease markers (9%) and a small number of deaths related to liver
cause (17%).Likewise, a recent report among hemophilic patients demonstrated10% of end stage liver disease (ESLD) in HIV positive
patients [13]. Another group described that the cumulative incidence
of ESLD 35 years after HCV infection was 11.5% in HIV negative
patients but 35% in HIV positive patients [14]. Although the size of
the present cohort is small, the close monitoring and frequent labo-

ratory measurements ensured an accurate evaluation of the patient
status.
Early administration of antiretroviral therapy with successful suppression of HIV viral load may improve overall survival and decrease
the risk of dying from liver disease-associated complications by delaying fibrosis progression in patients [15-17], even though other studies have not demonstrated this beneficial effect [18, 19]. Most of
the patients in our small cohort could have benefitted from prompt
ART administration responding adequately; supporting that preserved immune status is associated with a more benign HCV course and
favorable outcomes.
Liver disease progression estimated through APRI index and hepatic enzyme levels was associated with higher pre ART HIV viral
loads. In addition, both, low plasma HIV loads and high CD4+T cell
counts were necessary to achieve HCV eradication in this study. This
observation agrees with our own previous report [12] and with a recent publication in which coinfected patients achieved spontaneous
HCV clearance after starting HIV therapy and regaining immune
competence [20]. Individuals with hemophilia with a weaker immune
system at the time of ART implementation were not able to recover
adequately and could not eradicate HCV. Accordingly, in previous
reports, impaired immune function and lack of CD4+T cells recovery on antiretroviral therapy was associated with increased risk of
progression to HCV-associated liver disease [17, 21].
It is unclear whether HCV-RNA titers affect the liver disease progression and controversial reports have been published. Noh and
collaborators found serum HCV-RNA titer as an independent risk
factor for the development of HCC but no liver-related mortality
[22]. Conversely, in a previous report, the risk of ESLD among intravenous drug users with chronic HCV infection was found to be
associated with HCV RNA levels [23].
From our results, individuals with persistently detectable HCV viral
load showed a gradual and significant rise of liver enzyme levels and
APRI index compared to those with HCV viral clearance. It was not
possible to associate the liver disease progression (with altered enzymes or APRI>1.0) to HCV VL in a multivariate analysis, controlling other factors that could affect the progression of the disease.
However, when both, HIV and HCV, viruses were suppressed, liver
enzymes and APRI index did not show any increase along the study
and no signs of liver disease were observed. Adequate CD4+Tcell
counts and immune recovery were important characteristics of this
group.
A recent revision of the literature showed that elevated GGT is linked to increased risk in many diseases and conditions, including cardiovascular disease, diabetes, metabolic syndrome, and all-cause mortality [24]. GGT activation could be influenced by many factors such
as alcohol intake, antiretroviral history, age, weight, physical activity
and smoking, among others. In the setting of HCV infection, the
5
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predictive value of GGT showed the most robust association with
response to IFN-RBV therapy and with disease outcomes [25, 26].
Almost half of the patients in this cohort displayed altered GGT values after more than 30 years of infection. It is noteworthy that 73%
of the patients with HCV persistence in plasma showed augmented
values of GGT that were twice as high as the upper reference value
(100 IU/l), unlike what happens in people with HCV eradication.
The underlying mechanisms of the increase were not explored and
were the purpose of this study; however, the cause of this specific
release of GGT deserves further investigation since it appears to be
linked to HCV VL.
In the setting of chronic HIV/HCV infection, regardless of the
stage of liver disease, anti-HCV treatment is recommended. Our results showed that the suppression of both HIV and HCV viremia
together with immune reconstitution are associated with slow or minimal progression of liver disease in coinfected hemophilic patients,
after 30 years of follow-up.

9. Acknowledgements
The authors thank Nora Galassi, Norma Riera and Marta Felippo for
flow cytometry studies. We are indebted to the Fundacion Argentina
de la Hemofilia (health professionals, administrative staff and technicians) and the patients with hemophilia for their constant support
and generous cooperation.

2: v019.
5.

ence hepatitis c virus or liver fibrosis in HIV-hepatitis C virus-coinfected patients. AIDS Res Hum Retroviruses. 2011; 27: 383-9.
6.

Fabris C, Falleti E, Cussigh A, Bitetto D, Fontanini E, Bignulin S et al.
IL-28B rs12979860 C/T allele distribution in patients with liver cirrhosis: role in the course of chronic viral hepatitis and the development of
HCC. J Hepatol. 2011; 54: 716-22.

7.

Nattermann J, Timm J, Nischalke HD, Olbrich A, Michalk M, Tillmann
HL et al. The predictive value of IL28B gene polymorphism for spontaneous clearance in a single source outbreak cohort is limited in patients carrying the CCR5Δ32 mutation. J Hepatol. 2011; 55: 1201-6.

8.

Ragni MV, Moore CG, Soadwa K, Nalesnik MA, Zajko AB, Cor- teseHassett A et al. HHH Study Group. Impact of HIV on liver fi- brosis
in men with hepatitis C infection and haemophilia. Haemophilia. 2011;
17: 103-11.

9.

Ragni MV, Winkelstein A, Kingsley L, Spero JA, Lewis JH. 1986 update
of HIV seroprevalence, seroconversion, AIDS incidence, and immunologic correlates of HIV infection in patients with hemophilia A and
B. Blood. 1987; 70: 786-90.

10.

Anselmo A, Muchinik G, Perez Bianco R, de la Barrera S, Riera NE,
de Bracco MM et al. Anti-HTLV-III/Lav antibodies, clinical symptoms
and immunological determinations in hemophilia patients in Buenos

10. Financial support
This work was supported by grants from the National Agency for
Scientific and Technological Promotion, (FONCYT) No. PICT
0393-2008 and National Council for Research and Technology (CONICET) No. PIP 201006 19CO. Some aspects of this investigation
could not have been fulfilled without the generous financial assistance of the Fundacion Rene Baron, Buenos Aires.

Collazos J, Carton JA, Asensi V. Immunological status does not influ-

Aires. Medicina (Buenos Aires). 1985; 45: 312-3.
11.

Perez-Bianco R, Anselmo A, Soria A, Ruibal-Ares B, Bouzas MB,
Muchinik G, et al. HIV-1 infection in patients with hemophilia. The
Argentinian experience from 1983 to 1990. Medicina (Buenos Aires).
1992; 52: 3-9. PMID: 1302288.

12.

Bare P, Massud I, Belmonte L, Corti M, Villafañe M, Pérez Bianco R
et al. HCV recovery from peripheral blood mononuclear cell culture

References

supernatants derived from HCV-HIV co-infected haemophilic patients

1.

with undetectable HCV viraemia. Haemophilia. 2003; 9: 598-604.

Graham CS, Baden LR, Yu E, Mrus JM, Carnie J, Heeren T et al. Influence of human immunodeficiency virus infection on the course of

2.

sons with hemophilia and chronic hepatitis C: 40-year outcomes of a
large single center cohort. Am J Hematol. 2016; 91: 335-40.

Merchante N, Girón-González JA, González-Serrano M, Torre-Cisne-

14.

Posthouwer D, Makris M, Yee TT, Fischer K, van Veen JJ, Griffioen A

ros J,García-García JA, Arizcorreta A, et al. Grupo Andaluz para el

et al. Progression to end-stage liver disease in patients with inherited

Estudio de las Enfermedades Infecciosas. Survival and prognostic fac-

bleeding disorders and hepatitis C: an international, multicenter cohort

tors of HIVinfected patients with HCV-related end-stage liver disease.

study. Blood. 2007; 109: 3667-71.
15.

Brau N, Salvatore M, Ríos-Bedoya CF, Fernández-Carbia A, Paronet-

Reiberger T, Ferlitsch A, Sieghart W, Kreil A, Breitenecker F, Rieger

to F, Rodríguez-Orengo JF et al. Slower fibrosis progression in HIV/

A et al. HIV-HCV co-infected patients with low CD4+ cell nadirs are

HCV-coinfected patients with successful HIV suppression using an-

at risk for faster fibrosis progression and portal hypertension. J Viral

tiretroviral therapy. J Hepatol. 2006; 44: 47-55.

Hepat. 2010; 17: 400-9.
4.

Eyster ME, Kong L, Li M, Schreibman IR. Long-term survival in per-

562-9.

AIDS. 2006; 20: 49-57.
3.

13.

hepatitis C virus infection: a meta-analysis. Clin Infect Dis. 2001; 33:

16.

Klein MB, Rockstroh JK, Wittkop L. Effect of coinfection with hepa-

Anderson JP, Horsburgh CR Jr, Williams PL, Tchetgen Tchetgen EJ,

titis C virus on survival of individuals with HIV-1 infection. Curr Opin

Nunes D, Cotton D et al. CD4 recovery on antiretroviral therapy is

HIV AIDS. 2016; 11: 521-6.

associated with decreased progression to liver disease among hepatitis
C virus-infected injecting drug users. Open Forum Infect Dis. 2015;

17.

Anderson JP, Tchetgen Tchetgen EJ, Lo Re V 3rd, Tate JP, Williams PL,
6

2020, V4(4): 1-7

Seage GR3rd et al. Antiretroviral therapy reduces the rate of hepatic
decompensation among HIV- and hepatitis C virus-coinfected veterans. Clin Infect Dis.2014; 58: 719–27.
18.

Thein HH, Yi Q, Dore GJ, Krahn MD. Natural history of hepatitis C
virus infection in HIV-infected individuals and the impact of HIV in
the era of highly active antiretroviral therapy: a meta-analysis. AIDS.
2008; 22: 1979-91.

19.

Martín-Carbonero L, Benhamou Y, Puoti M, Berenguer J, Mallolas J,
Quereda C et al. Incidence and predictors of severe liver fibrosis in
human immunodeficiency virus-infected patients with chronic hepatitis C: a European collaborative study. Clin Infect Dis.2004; 38: 128-33.

20.

Stenkvist J, Nyström J, Falconer K, Sönnerborg A, Weiland O. Occasional spontaneous clearance of chronic hepatitis C virus in HIV-infected individuals. J Hepatol. 2014; 61: 957–61.

21.

Baranoski AS, Cotton D, Heeren T, Nunes D, Kubiak RW, Horsburgh
CR Jr. Clinical Liver Disease Progression Among Hepatitis C-infected
drug users with cd4 cell count less than 200 cells/mm-3 Is more pronounced among women than men. Open Forum Infect Dis. 2015; 3:
ofv214.

22.

Noh R, Lee DH, Kwon BW, Kim YH, Kim SB, Song IH. 2016. Clinical
Impact of Viral Load on the Development of Hepatocellular Carcinoma and Liver-Related Mortality in Patients with Hepatitis C Virus
Infection. Gastroenterol Res Pract. 2016: 7476231.

23.

Hisada M, Chatterjee N, Kalaylioglu Z, Battjes RJ, Goedert JJ. Hepatitis C virus load and survival among injection drug users in the United
States. Hepatology. 2005; 42: 1446-52.

24.

Koenig G, Seneff S. Gamma-Glutamyltransferase: A Predictive Biomarker of Cellular Antioxidant Inadequacy and Disease Risk. Dis
Markers. 2015: 818570.

25.

Weich V, Herrmann E, Chung TL, Sarrazin C, Hinrichsen H, Buggisch
P et al. The determination of GGT is the most reliable predictor of
nonresponsiveness to interferon-alpha based therapy in HCV type-1
infection. J Gastroenterol. 2011; 46: 1427-36.

26.

Everhart JE, Wright EC. Association of γ-glutamyl transferase (GGT)
activity with treatment and clinical outcomes in chronic hepatitis C
(HCV). Hepatology. 2013; 57: 1725-33.

7

