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HIV infection can have long-term effects on
numerous aspects of health
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Causes of deaths in HIV patients between
1999 and 2011 (D:A:D study)

B 3,909 of the 49,731 D:A:D study participants died during the 308,719 person-years of
follow-up (crude incidence mortality rate, 12.7 per 1,000 person-years [95% Cl 12.3-13.1])
From March 1999 to February 2011
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Co-morbidities in HCV patients are relevant
— bringing potential for competing risks
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Teieerons Chronic Hepatitis C Virus Infection Increases

Diseases

Mortality From Hepatic and Extrahepatic
Diseases: A Community-Based Long-Term
Prospective Study
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Proportion of patients with an HCVADb positive test within 1 year
from enrolment, according to calendar year of enrolment
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HIV and HCV are two Systemic Diseases Affecting
Multiple Body Systems
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Soriano V & Berenguer J. Curr Opin HIV AIDS 2015; 10:309-315.



HIV and HCV are two Systemic Diseases Affecting
Multiple Body Systems Beyond the Liver

Circulatory
system
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Frailty of HIV/HCV co-infected patient:
cardiovascular issues

Adjusted survival curves from Cox proportional hazard models among HIV+HCV+,
HIV+HCV-, HIV-HCV+, and HIV-HCV- Veterans and the risk of CHD. Solid line
represents the risk for HIV+HCV+ Veterans.
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HIV and HCV are two Systemic Diseases Affecting
Multiple Body Systems Beyond the Liver

Urinary
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Diseases _ HCV Co-infection is Associated with an Increased Risk of
' Chronic Kidney Disease Progression in Patients with HIV

CKD outcomes from 52,602 HCV seronegative, 9,508 HCV viremic and

913 HCV aviremic HIV-infected subjects from NA-ACCORD
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CKD = chronic kidney disease; HCV viremic = detectable HCV RNA; HCV aviremic = HCV seropositive,
undetectable HCV RNA; NA-ACCORD = North American AIDS Cohort Collaboration on Research and Design. Lucas GM, et al. J Infect Dis 2013; 208:1240-1249.



HIV and HCV are two Systemic Diseases Affecting
Multiple Body Systems Beyond the Liver
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| Hepatitis C co-infection and severity of liver
™ —<| disease as risk factors for osteoporotic fractures
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Fracture rates were significantly higher among HIV/HCV patients than HIV-only
patients (2.57 versus 2.07/1000 patient-years, relative risk = 1.24, p < 0.0001).

Maaoluf NM et al,, J Bone Miner Res. 2013 Dec;28(12):2577-83



HIV and HCV are two Systemic Diseases Affecting
Multiple Body Systems Beyond the Liver

Nervous
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Neurological Hepatitis C virus co-infection increases

Sciences

The presence of HCV co-
infection among HIV-
infected individuals
increased neurologic
disease burden and risk of
death, underscoring HCV's
capacity to affect the
nervous system and survival
of HIV-infected persons.
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HIV and HCV are two Systemic Diseases Affecting
Multiple Body Systems Beyond the Liver
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@Y Tnsulin resistance is associated with progression to
hepatic fibrosis in a cohort of HIV/hepatitis C
virus-coinfected patients

Table 2. Multivariate Cox proportional hazards model of factors associated with development of aspartate aminotransferase-to-platelet ratio
index score of at least 1.5 during follow-up.

Variables Adjusted hazard ratio 95% confidence interval

Insulin resistance modelled as HOMA-IR>2 vs, <2

HOMA-IR>2 7.72 2.55-23.36
Age (years) 0.98 0.88-1.09
Female sex 0.85 0.27-2.63
Duration of HCV infection (per year) 1.05 0.99-1.12
BMI =25 0.73 0.24-2.28
Baseline APRI (In) 792 1.94-32.42
Time updated CD4 cell count (per 100 cells/ul) 0.92 0.81-1.06
Time updated HIV viral load <50 copies/ml| 0.74 0.24-2.29
Insulin resistance modelled with HOMA-IR as a continuous variable
HOMA-IR (log-base 2) 1.48 1.12-1.86
Age (years) 1.00 0.91-1.09
Female sex 0.82 0.26-2.55
Duration of HCV infection (per year) 1.02 0.97-1.10
BMI =25 0.83 0.29-2.34
Baseline APRI (In) 5.20 1.31-20.69
Time updated CD4 cell count (per 100 cells/pl) 0.92 0.79-1.08
Time updated HIV viral load <50 copies/ml| 0.77 0.20-2.99

The population (n = 85) is defined as those with no baseline history of fibrosis or end-stage liver disease and confirmed presence of hepatitis C virus
(HCV)-RNA. Median follow-up period was 1.4 years (interquartile range 1.0, 1.7 years). APRI, aspartate aminotransferase-to-platelet ratio index;
HOMA-IR, homeostasis model for assessment of insulin resistance.

Conclusion: In this first longitudinal analysis, insulin resistance was very common among
coinfected patients and was associated with modifiable risk factors such as elevated BMI.
Insulin resistance was found to be strongly associated with progression to hepatic fibrosis

over time. Hull MW et al,, AIDS. 2012 Sep 10:26(14):1789-94
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‘o OVR is associated with a reduction in
all-cause mortality
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Percentages of patients with HCV RNA levels below
the lower limit of quantification. ITT analysis
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Chronic inflammation is associated with increased
risk for comorbidities in HIV-positive patients

Untreated HIV infection \

/ ;

Loss of immunoregulatory cells

_____ - ART

microbial translocation

HIV replication [ Loss of gut mucosal integrity and ]

-

.

Decreased but persistent chronic inflammation,
immune activation,
elevated coagulation markers,
microbial translocation and
increased risk of co-infection )

~

+

lipodystrophy, HTN, obesity, substance use

[ Traditional comorbidity risk factors, such as dyslipidemia, smoking, ]

!
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Increased incidence of comorbidities and clinical disease

Deeks SG. Annu Rev Med 2011;62:141-155
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Antiretroviral Treatment Does Not

ALy Normalize the Serum Level of
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HIV-infected group
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HIV and inflammation

Endothelium > Platelets




Pathways involved in the development of immune
activation and atherosclerosis in HIV

HIV infection and immunodeficiency
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-- Atherosclerosis and cardiovascular disease
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Effects of HIV viral proteins on the
development of atherosclerosis
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Hepatology

Chronic HCV infection and inflammation: Clinical impact on
hepatic and extra-hepatic manifestations

/ \ Factors associated with
HCV infection that
C steatoss > Covidative sress ) Eonfammatory noind contributes to the
chronic inflammation and
its involvement in
hepatic and
extrahepatic clinical
conditions.
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Neurologic Cognitive Cirrhosis HCC Atherosclerosis  Ischemic heart
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HIV-associated fat
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A . CD8 T-Cell Expansion and Inflammation Linked to
CMV Coinfection in ART-treated HIV Infection

Michael L. Freeman,"* Joseph C. Mudd,"™® Carey L. Shive,' Souheil-Antoine Younes,' Soumya Panigrahi,' Scott F. Sieg,' Sulggi A. Lee,’ Peter W. Hunt,

— " Leonard H. Calabrese,’ Sara Gianella,® Benigno Rodriguez,’ and Michael M. Lederman’

CMV infection is
associated with lower
CD4/CDS8 ratios in ART-
treated HIV infection.
CMV infection may
contribute to risk for
morbid outcomes in
treated HIV infection.
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A i, CD8 T-Cell Expansion and Inflammation Linked to

Diseases

s CMV Coinfection in ART-treated HIV Infection

g  Michael L. Freeman,'* Joseph C. Mudd,"™ Carey L. Shive,'” Souheil-Antoine Younes," Soumya Panigrahi,' Scott F. Sieg,' Sulggi A. Lee,’ Peter W, Hunt/
B = Leonard H. Calabrese,' Sara Gianella,” Benigno Rodriguez, and Michael M. Lederman'
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Higher plasma levels of IP-10, TNF-RIl and D-dimer were found in coinfected patients than
in HIV-positive/CMV-negative subjects.

CID 2016:62 (1 February)



Valganciclovir Decreases Immune Activation
in HIV+ Patients with CD4<350 despite ART
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01 ) Bossl % HCV directly promotes
Wy activation, adhesion and

€ noce
e I infiltration of inflammatory
0o d cells into the vessel wall by
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& | receptors.
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; Effects of HCV on
Basal and Tat-Induced
HIV LTR Activation

-
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Activation of HIV LTR by
HCV in Huh-7.5 cells in the
presence of Tat

HCV replication activates HIV
LTR expression in Huh-7.5 cells
independently from Tat

Sengupta, PLoS ONE 2013

Primary human macrophages
(MDMs) were stimulated
with 5 pg/ml of HCV core, or
B-Gal recombinant protein
control at 12 hours after HIV-
1 Bal infection. LTR-driven
Luciferase activity was
measured 2 days after
infection.

Swaminathan, FEBS Lett 2014




“Treatment should be prioritized é%liil:élgﬁlfomc;v

regardless of the fibrosis stage In
patients with HIV or HBV coinfection,
.....(A1)"

on Treatment of Hepatitis C 2015

Table 2. Indications for treatment of chronic hepatitis C in 2015: Who should be treated and when?

Treatment priority Patient group

Treatment is indicated »  All treatment-naive and treatment-experienced patients with compensated and
decompensated liver disease

Treatment should be prioritized . Patients with significant fibrosis (F3) or cirrhosis (F4), including decompensated
cirrhosis

. Patients with HIV coinfection

. Patients with HBV coinfection

. Patients with an indication for liver transplantation

. Patients with HCV recurrence after liver transplantation

. Patients with clinically significant extra-hepatic manifestations

. Patients with debilitating fatigue

. Individuals at risk of transmitting HCV (active injection drug users, men who have
sex with men with high-risk sexual practices, women of child-bearing age who
wish to get pregnant, haemodialysis patients, incarcerated individuals)

Treatment is justified . Patients with moderate fibrosis (F2)

Treatment can be deferred . Patients with no or mild disease (FO-F1) and none of the above-mentioned extra-
hepatic manifestations

_Treatment is not recommended *  Patients with limited life expectancy due to non-liver related comorbidities



HEPATOLOGY

PRACTICE GUIDANCE

Hepatitis C Guidance: AASLD-IDSA Recommendations
for Testing, Managing, and Treating Adults Infected
With Hepatitis C Virus

AASLD/IDSA HCV Guidance Panel*

Cure of HCV infection may also reduce
symptoms and mortality from severe
extrahepatic manifestations.

HEPATOLOGY, Vol. 62, No. 3, 2015



