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This year at CROI, cardiovascular, kidney, bone, and HCV co-infection themed studies in HIV were strongly represented. Here we summarize a brief synthesis of the principal and more interesting topics covered by
Natap report.
A major focus of studies this year were investigating the impact of statin intervention in HIV-infected individuals. Abstract 136 reported results of a randomized, double-blind placebo-controlled study of 40 HIV-infected
individuals with evidence of increased arterial inflammation using FDG-PET and LDL <130mg/dL. Individuals
were treated with atorvastatin ranging from 20-40mg daily or placebo for 1 year. Change in FDG-PET uptake
of the most diseased segment of the aorta was not different between the two groups. In contrast, atorvastatin
therapy reduced non-calcified plaque volume as compared to placebo with a median change of -19.4% vs. 20.4%
(p=0.009). Overall plaque volume decreased 4.7% with atorvastatin vs. an 18.2% increase with placebo. Direct
LDL and lipoprotein-associated phospholipase A2 decreased significantly in the atorvastatin treated individuals.
Similar findings were reported in Abstract 137. SATURN-HIV was a 96 week double-blind randomized clinical trial of 10mg rosuvastatin daily vs. placebo among HIV-infected individuals with LDL-C less than or equal
to 130mg/dL and evidence of heightened T-cell activation or increased inflammation (aka “JUPITER-HIV”).
While CCA (common carotid artery) intima media thickness in the placebo group progressed significantly, it was
unchanged in the statin group, with a mean difference between groups of 0.014mm/year, and a between group
p value of 0.074 (p<0.05). There was no difference between development of new plaque among those without
plaque at baseline between the two groups, while there was a trend toward more detectable CAC in the statin
treated group among those without CAC at baseline, (15% statin vs. 6% placebo, p=0.19).
The impact of switching ART compared to statin therapy was evaluated in Abstract 733. This was a 12
week study of n=43 individuals with either a detectable HIV RNA level or total cholesterol less than or
equal to 272mg/dl on a ritonavir boosted regimen. Within the switch group, most individuals were changed
to raltegravir, rilpivirine or unboosted atazanavir. The rosuvastatin treated individuals had greater declines
in total cholesterol, LDL cholesterol, and total/HDL ratio as compared to the ritonavir boosted individuals
who switched regimens, and there were non-significant decreases in both the Framingham score and DAD
score in the HIV-infected individuals on rosuvastatin. In contrast, the individuals who switched ART had
greater decreases in VLDL and triglycerides as compared to the rosuvastatin treated patients. Individuals
who switched regimens had more drug-related adverse events
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The impact of the new ACC/AHA Cholesterol guidelines which were released in fall 2013 was evaluated in two
studies in the setting of HIV. Abstract 750 used the Veterans Affairs (VA Clinical Case Registry, CCR), to evaluate
the impact of the new guidelines among HIV-infected veterans. Overall, 11.6% of HIV-infected adults (N=13293
males) not previously eligible for statin therapy using the prior guidelines (ATP-III) would now be recommended
for statin treatment using the new ACC/AHA guidelines (representing an increase from 53.3% previously eligible
to 64.9% eligible). Most of the increase was from individuals meeting criteria for primary prevention with 9.1%
newly recommended based on the revised ASCVD risk score, 1.7% recommended base on diabetes, and 0.8%
recommended due to cvd.
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A similar study was performed (Abstract 734), in the Partners HealthCare System HIV longitudinal cohort of N=2239
HIV infected adults. In this Boston cohort, 41.8% were recommended for statin therapy using the new ACC/AHA
guidelines as compared to 25.7% using the 2008 ATPIII guidelines and similar to the prior abstract, the most common
indication for statin use was CVD risk of 7.5% using the new risk prediction algorithm. Among individuals with a CVD
event, statin therapy was recommended for 44% of individuals using ATPIII and 62% using ACC/AHA. Interestingly,
despite more individuals being recommended for statin therapy, around 40% of patients with CVD events would not
qualify for statin treatment using the ACC/AHA guidelines. This study underlies the issue that even among individuals
with HIV, traditional risk factors only account for approximately 20% of cad and unknown factors which may be more
prominent in HIV infection are likely not captured using traditional risk calculators.
The focus of Abstract 731 was on PCSK9 which is a promising new target of pharmacologic inhibition that has had impressive results for lowering low-density lipoprotein-cholesterol (LDL-C) in the general population and may prove to be a
valuable therapy in HIV-infected patients. Patients with HIV are at high risk for CVD and tend to be difficult to treat due
to drug-drug interactions with anti-retroviral therapies and limited efficacy of stains. PCSK9 is elevated in HIV infection,
with high levels of PCSK9 that were never before observed in prior studies with >20,000 patients. PCSK9 elevation was
not related to HIV-specific parameters, such as viral load or CD4 count. PCSK9 inhibition with a monoclonal antibody
was highly effective and appeared to be safe in 6 patients with reductions in LDL-C of around 60%.
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To further investigate the issue of CVD risk prediction in HIV, Abstract 751 calculated the Framingham risk
scores and ACC/AHA risk scores in the Partner’s Cohort (N=2270 patients) in a 3 year interval ending in 2009.
Risk scores were discordant in 17% of individuals with the ACC/AHA risk calculator predicting risk in 10% of
patients and FRS predicting high risk in 7% of individuals. Both the ACC/AHA risk score and the FRS underestimated CVD risk in HIV patients, comparing 5-year observed to predicted event rates.

Four different risk calculator were compared in the HIV Outpatient Study (Abstract 747) which represent 2392
individuals receiving care at 10 US clinic sites as of 9/2013 and had a year of followup, 1 assessment of cholesterol and two measurements of blood pressure. The Framingham point score, pooled cohort equation, systematic
coronary risk evaluation and DAD equations were compared as shown in the table:
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Overall all four risk prediction equations underestimated the 10 year risk of CVD in this HOPS cohort of HIVinfected adults in the U.S. The FPS, PCE, and DAD had moderate discrimination with a c-statistic ranging from
0.68 to 0.72 and the SCORE had poor discrimination (c-statistic =0.59).
The Veterans Aging Cohort Study Virtual Cohort (VACS VC) was used to evaluate the role of copy years of
viremia, CD4 years, and VACS index years (age, HIV-1 RNA, CD4, LFTs, Hg, platelet, creatinine, and known
HCV infection) in abstract 746. Among 12,131 individuals included in the analysis, cumulative measures of HIV
viral load, CD4 count, and the VACS index provided added information about AMI (acute myocardial infarction)
risk. The VAC index was the most comprehensive.
The authors concluded that Participants with the highest cumulative viremia (in the upper quartile of viremia
copy-years) ran a 2.6-fold increased risk of MIs.Cumulative CD4 counts were not statistically significantly associated with an increase of MI incidence.
Participants in the highest quartile of VACS index score--years ran a 4 times higher risk of MI incidence during
the study.
These results showing that risk predictor algorithms developed in non-HIV populations do not apply to HIV
infected individuals is not surprising. They do not take into account HIV-related features that likely contribute
including ART, chronic inflammation, and immune activation. Interestingly, even the DAD calculator which was
developed in HIV performed similarly to the other calculators demonstrating that even in HIV, one size does not
fit all - suggesting perhaps differences in the HOPS patient populations as compared to the DAD individuals.
Validation of HIV-specific risk calculators in different HIV cohorts will be needed in the future.
Two studies from NA-ACCORD were also featured. Abstract 749LB looked at recent ABC use and incident MIs
using MESA criteria in the North American Cohort (NA-ACCORD). There were a total of 301 incident MIs in
16,733 adults and 64,607 person-years of followup Recent abacavir use (defined as prescription within 6 months)
was associated with 1.71 (1.11, 2.64) increased risk of MI in an adjusted models that were analogous to ones used
in DAD, and the results linking current abacavir use to MI risk is similar to the original DAD result reported in
2009. In the full study population in the adjusted analysis, the significance was lost. However, in the restricted
population, the finding remained significant even after adjustment. Of note, this is the first study to show risk of
ABC present among ART naïve individuals initiating ART which is a new contribution to the field. The controversy over abacavir seems to ebb and tide but has not gone away completely.
In Abstract 748 investigators from NA-ACCORD determined the incidence of adjudicated primary MIs distinct
from secondary MIs and examined baseline risk factors for primary MIs - the Universal Definition of MI, which
includes class primary Type I Mis which are due to atherothrombotic plaque and secondary (type 2) MIs which are
due to a mismatch in supply/demand - for example, troponin leak in the setting of sepsis. Seven NA-ACCORD
cohorts were included in the study between 1996-2010 time period resulting in 24,919 individuals with 262 Type
I MIs and 205 Type II MIs. Traditional risk factors along with lower CD4 count were associated with Type 1 MIs.
In contrast, sepsis, cocaine, respiratory failure, and hypertensive emergency were responsible for 50% of Type 2
MIs. This abstract is an important contribution as it is the first to acknowledge the differences in MI definitions
which impact treatment and conclusions drawn from studies. For example, type II MIs are not usually treated
with aspirin, beta blockers, statins etc but typically by addressing the primary issue - ie drug use, sepsis which is in
contrast to Type 1 MIs. The distinction between Type 1 and Type 2 MIs in HIV cohorts thus is a critical one and
may underlie some of the contrasting data that has been previously reported in different cohort studies.
The association between a microbiota-derived precursor of TMAO, namely TMA, and coronary plaque was described in Abstract 138. One hundred fifty five HIV-infected individuals along with 67 uninfected controls were
studied. Serum choline trimethylamine (TMA) and trimethylamine-N-oxide (TMAO) were assessed using massspectometry and cardiac CT angiography was used to assess coronary plaque. Among HIV-infected patients,
TMA was associated with number of plaques, calcified plaques, calcium score, plaque volume and mass and LPS.
After adjustment for Framingham risk score, TMA remained significantly associated with total, calcified, calcium
score, plaque volume and mass. After additional adjustment for LPS, TMA remained associated with total plaque
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segments, calcium score, and plaque mass. There was no association of TMAO to plaque in contrast.
Trimethylamine-N-oxide (TMAO) is metabolized by intestinal microbiota from dietary lipids. In uninfected persons, TMAO levels are associated with cardiovascular events.
TMAO levels and carotid IMT were evaluated in a small study done at UCSF (abstract 755). The median TMAO
levels were similar among HIV patients and controls; however TMAO levels between HIV patients were similar
to uninfected patients with CAD. Traditional risk factors along with current ARV were associated with higher
TMAO levels and TMAO was weakly associated with carotid IMT.
The primary efficacy outcomes of GS 104 and 111 demonstrated non-inferiority of a fixed dose combination
of elvitegravir/ cobicistat/ emtricitabine with TAF versus TDF. Abstract 113LB reported the results of the prespecified safety analyses, which were consistent with observations in the phase 2 studies [Abstract 143LB]. There
were no cases of proximal tubulopathy in either treatment group. Study drug was discontinued because of renal
adverse events in 4 participants in the TDF arm and none in the TAF arm. At 48 weeks, there was a small but
statistically significant difference in eGFR decline (as estimated by CKD-EPI) and in the prevalence of proteinuria (defined as urine: protein: creatinine ratio > 200 mg/g) and albuminuria (urine albumin: creatinine ratio > 30
mg/g) favoring the TAF regimen. Urine beta2-microglobulin and retinol binding protein, markers of proximal
tubular function, followed a similar pattern. Although differences between the groups are of limited clinical significance, they are consistent with the suggestion that TAF may have less potential for kidney toxicity, based on
exposure of proximal tubular cells to significantly lower circulating levels of the active drug tenofovir. The clinical
utility of switching from TDF to TAF will be investigated in upcoming studies.
Prior PK studies have demonstrated therapeutic plasma concentrations of the active drug tenofovir with once
daily dosing of TAF in patients with eGFR 30-50mL/min, suggesting that dose reduction is not necessary in these
patients. Abstract 795 evaluated the safety of full dose TAF in 242 patients with creatinine clearance < 70mL/
min. Participants were switched from TDF or abacavir to TAF 25mg daily and followed for 24 weeks. There was
no significant change in eGFR following the switch to TAF; consistent results were observed in a small subgroup
undergoing direct GFR measurement by iohexol clearance. There was a decline in proteinuria and albuminuria
following the switch. There was also a rapid decline in both beta2-microglobulin and retinol binding protein
from baseline to the first post-switch study visit at 1 week. These reductions were sustained, and were of greater
magnitude in participants whose initial regimen included TDF. The mechanism of this very rapid decline is not
known, but seems too early to reflect recovery of proximal tubular injury. Overall, the results of this small phase
3 study suggest that full dose TAF is safe and well tolerated in adults with decreased kidney function, which may
open the door to fixed dose combination regimens for this patient population.
Prior studies have demonstrated an association between higher plasma concentrations of tenofovir and increased
risk of kidney injury. Women’s Interagency HIV Study (WIHS) observed a strong relationship between lower
eGFR levels and higher tenofovir area-under-the-time-concentration-curves in 105 HIV-positive women undergoing 24-hour PK sampling after witnessed tenofovir intake [Abstract 792]. These results expand on the findings
in prior studies and provide additional rationale for the potential safety benefits of TAF.
In an open-label PK study of 40 adults with CrCl 30-50mL/min on dose-reduced TDF, co-administration of
ritonavir-boosted PIs was associated with a significant increase in plasma tenofovir concentrations compared to
concomitant use of NNRT, despite similar intracellular concentrations [Abstract 511].
In a phase 3 study of ledipasvir-sofosbuvir for the treatment of Hepatitis C virus co-infection in TDF-treated patients
(n=355), there were no renal adverse events during 12 weeks of treatment [Abstract 152LB]. Although these data are
reassuring given the previously demonstrated increase in tenofovir plasma concentrations with coadministration of
ledipasvir, no participants were receiving TDF in combination with a ritonavir-boosted PI.
A number of studies, including earlier observational data from D:A:D, EuroSIDA, and the VA Medical Center, have
associated the use of tenofovir, indinavir, and boosted atazanavir and lopinavir with increased risk of CKD. These
data were extended by the D:A:D study group [Abstract 142] by demonstrating a cumulative nature of the association
between each of these ARVs with CKD over time; after five years of exposure the relative risk of CKD related to use
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of tenofovir was 1.74 (1.33 - 2.27), for boosted atazanavir 3.27 (2.32 - 4.61) and for boosted lopinavir 2.11 (1.62 - 2.75).
Consistent results were seen after censoring for any co-administered ARVs. Furthermore, data suggested that once tenofovir use was discontinued, the relative risk of CKD development declined with time since discontinuation. Follow-up
time was insufficient to evaluate the risk of newer boosted protease inhibitors such as darunavir. Likewise, considerably
longer follow-up (>6 years) is needed to determine if risk plateaus or continues to increase with longer exposure.
In a series of 265 kidney biopsies performed in HIV-positive individuals at 8 UK clinics between 2000-2012, Abstract
794 focused on the subgroup of cases with tubular and interstitial damage that could reflect drug toxicity. The authors
identified 54 (20%) cases of renal tubular disease, including 22 cases of acute tubular injury, 20 cases of tubulointerstitial nephritis, and 12 cases of interstitial fibrosis/tubular atrophy. Compared with 64 cases of immune complex disease,
the investigators found that a diagnosis of acute tubular injury was associated with current and recent use of tenofovir,
boosted atazanavir and lopinavir.
During a median of 16 months follow-up, a 5% incidence rate of CKD was observed among 443 HIV-positive
women starting 2nd line ART in Cameroon, Senegal or Burkina Faso [Abstract 793]. Overall, the use of tenofovir
in combination with boosted lopinavir or darunavir was well tolerated by the large majority of participants based on
changes in median eGFR.
The association between markers of inflammation and immune activation in HIV-positive individuals with development of kidney disease was investigated in two US studies. In a cross-sectional study of 96 HIV-positive individuals on ART in the Hawaii Ageing with HIV-cohort, albuminuria was observed in as many as 19% [Abstract 796].
Presence of albuminuria was associated with older age, hypertension, use of ACE-inhibitors/ARBs, non-classical
monocyte subset and the urine pro-fibrotic markers TGF-ß1 and collagen IV, but was independent of diabetes and
use of tenofovir and ritonavir.
Among 434 ART-treated HIV-positive males and 200 HIV-negative controls in the Multicenter AIDS Cohort Study
(MACS), Abstract 797 found that markers of immune activation including sTNF-receptor-2, sIL 2-receptor-α, sCD27
and sCD14 were associated with proteinuria (urine protein:creatinine > 200). These inflammatory markers were elevated amongst the HIV-positive individuals despite an 80% rate of viral suppression on ART. These findings suggest
a need for further studies to confirm the observed association between inflammation and CKD and to determine
whether inflammation contributes to the increased risk of CKD in HIV.
Several abstracts reinforced the strong association between CKD and adverse cardiovascular outcomes in HIV-positive
adults. Analyses from two large cohorts, D:A:D and NA-ACCORD, demonstrated a strong association between CKD
and cardiovascular events. Among 34,793 individuals in the D:A:D cohort, Abstract 742 observed that by five years
almost one in four with eGFR<30 were estimated to have developed a centrally adjudicated cardiovascular event, with
an increasing 28-day fatality rate as eGFR levels declined. While the association between eGFR and cardiovascular
events was largely explained by older age at higher eGFR levels, the association with eGFR < 30 remained strong in
fully adjusted models.
Two small observational studies demonstrated an association between markers of kidney function and objective measures
of neurocognitive decline. A subgroup analysis of 191 participants in the CHARTER cohort with sustained virologic
suppression identified eGFR < 50 as the strongest independent predictor of neurocognitive decline [Abstract 469].
In a cross-sectional analysis of 77 HIV-positive adults over age 50 years, higher levels of serum cystatin C were associated with neurocognitive impairment [Abstract 484]. Because cystatin C has been shown to reflect both GFR and systemic inflammation in the setting of HIV infection, future studies are needed to confirm this association and to evaluate
the relationship with decreased kidney function.
A prospective cohort study of ART-naïve adults initiating ART in South Africa demonstrated a significant association between elevated total cholesterol and risk of decreased kidney function (eGFR< 90) [Abstract 781]. In
a small single-center study of rosuvastatin use among adults without conventional indications for statin therapy
but with evidence of coronary artery plaque, eGFR was stable in participants randomized to the active treatment
arm, in contrast to a small decline in the placebo arm [Abstract 136]. The differences did not reach statistical
significance, but were consistent with observations in the SATURN trial. The impact of statins on kidney function
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should be evaluated in larger studies with adequate power to detect a clinically meaningful effect.
Previous studies have demonstrated an association between HCV infection and increased risk of CKD in both
HIV-infected and HIV-negative adults. Analyses from two large cohort studies evaluated this association in the
context of HCV treatment and recent HCV seroconversion. In an analysis of 5407 HIV-HCV co-infected individuals in the MASTER cohort, Abstract 655 identified cirrhosis as a significant independent predictor of Stage
3-5 CKD (eGFR < 60). Achievement of sustained virologic response with IFN/ ribavirin did not significantly
impact the risk of CKD. Future studies should evaluate the impact of IFN-sparing antiviral therapy on CKD risk.
In an analysis of HCV mono-infected US Veterans, Abstract 642 demonstrated that chronic HCV infection was
associated with increased incidence and faster progression to Stage 3-5 CKD. Although recent seroconversion was
also associated with CKD in univariate analysis, this association was attenuated after adjustment for demographic
and clinical characteristics.
Risk factors for acute (<1 year) kidney allograft rejection were investigated in the HIV/Kidney Transplant Cohort study between 2005-2013 [Abstract 798]. Patient and graft survival rates were generally high (96.8% and
95.3%), although 36% experienced biopsy-proven acute allograft rejection. Use of the calcineurin inhibitor tacrolimus was the only factor independently associated with lower levels of acute rejection as compared to use of
cyclosporine.
In a 21-center US study among 150 HIV-positive individuals and controls, Abstract 799 described the 5-year outcomes after kidney transplantation. The authors observed an 11.3% mortality rate and 20.7% non-fatal graft loss
rate among the HIV-positive kidney transplant recipients. Compared to risk-and demographic matched registry
controls, there was a trend towards increased graft loss and no difference in patient survival.
Serum cystatin C has been proposed as a more sensitive marker of GFR decline, but studies in adults have suggested that systemic inflammation may confound the interpretation of cystatin C in the setting of HIV infection.
In a cohort of 88 HIV-infected adolescents (mean age 12.7 years), serum cystatin C levels correlated with both
GFR and markers of inflammation [Abstract 934]. These results are consistent with those in HIV-infected adults,
and suggest that cystatin C should not be used alone to estimate GFR in HIV-positive children and adolescents.
Polymorphisms in the APOL1 gene have been strongly linked to kidney disease in the general population and to
both HIVAN and proteinuria in HIV-infected adults. In a case-control study nested within the PHACS cohort,
carriage of two APOL1 risk alleles was also strongly associated with the presence of CKD in perinatally infected
children (defined by the presence of proteinuria or GFR < 60 on at least 2 serial measures) [Abstract 933].
A nice analysis was presented regarding the risk of fracture in HIV-infected women compared to HIV-uninfected
women using the Women’s Interagency HIV Cohort (WIHS) (#775). In this study, 2375 women (1713 HIV+, 662
HIV-) were examined to determine the incidence and risk factors for fracture between 2003 and 2013. A previous
analysis in the WIHS had shown a similar fracture rate in the HIV-infected and uninfected women (Yin, AIDS,
2010). With more follow-up time and the aging population, the current analysis showed a clear difference in fracture risk by HIV-serostatus in this young/middle aged population (baseline median age 40 years in HIV-infected
and 35 years in the HIV-uninfected). The investigators found that new fractures occurred in 17.5% of the HIVinfected women and 13.6% of the HIV-uninfected women. After multivariable adjustment, the HIV-infected
women had a higher risk of fracture compared to the HIV-uninfected women (HR1.30; 95% CI 1.02-1.66). As
would be expected with this young population, very few of these fractures occurred at sites typically related to
osteoporosis (ie. spine, hip, or forearm). When the analysis was restricted to those who had a fragility fracture
(fracture sustained from a trauma equivalent or less than a fall from a standing height), there were no differences
by HIV-serostatus.
This analysis was important in a number of ways. First, it specifically examined women. Much of the data regarding osteoporosis in HIV-infected persons, including many of the ART initiation trials (including those discussed
below) have had very few women. Second, although the sites where these fractures occurred are not typically
related to osteoporosis, it is possible that fractures occurring at peripheral sites like the feet, ankles, and hands may
herald fractures at other more central sites (hip and spine), where the clinical consequences are greater. Finally,
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one of the important predictors of fracture in this cohort was drug use, specifically cocaine use and injection drug
use. Whether this is related directly to the drug exposure or other behaviors and comorbidities that accompany
illicit drug use (poor nutrition, irregular menses, etc) is unclear. It does tell us that those women with a history of
drug use probably deserve more aggressive screening for osteoporosis after menopause.
The UPBEAT cohort from Dublin recruited HIV-infected and HIV-uninfected persons to examine differences
in bone mineral density and related factors and clearly found in this younger population that HIV-infected persons had lower spine and hip BMD compared to the uninfected persons (Cotter, AIDS, 2014). In this follow-up
analysis (#774), the change in BMD over 3 years was compared in a large subset of the initial cohort. BMD decreased at the total hip and femoral neck in the total cohort, whereas spine BMD remained stable. There was no
difference in the change in BMD by HIV serostatus. Interestingly, a factor that was associated with BMD loss in
HIV-infected persons was the recent initiation of ART, a finding that is consistent with the known effects of ART
initiation on bone. It should be noted however that this population was young (HIV+ 39 yrs, HIV- 43 yrs) and the
follow up was relatively short. Longer follow-up in this cohort and examination of older populations is essential
to understanding the long-term effects of HIV and its therapy on bone health.
The SUN is a large multicenter cohort that gathered serial DXAs in a 637 HIV-infected persons over a 4 year
period (#772). Over this interval, hip BMD (spine BMD not included) decreased slightly (the magnitude of decrease not described in the poster). The major finding was that higher baseline levels of IL-6 and higher monocyte
expression of CCR5 were related to a decrease in hip BMD over the study interval, even after careful multivariable adjustment. This is one of the first demonstrations that inflammation and immune activation may be a driver
of bone loss in HIV-infected persons on stable ART. The CCR5 findings are especially intriguing, opening up
the possibility that CCR5 inhibition with maraviroc may have a specific impact on BMD. In contrast, memory
T-cell phenotypes (CD4+/CD28+ and CD8+/CD28+) were associated with greater increases in BMD. With
all of these associations, the magnitude of the effects appears to be small. Nevertheless, the link between inflammation and bone density has been somewhat elusive in longitudinal studies. This study suggests that markers of
bone density and bone metabolism should also be probed in studies that examine strategies to decrease systemic
inflammation in ART-treated persons.
One of the themed poster discussions at CROI addressed cardiovascular risk equations that are used in the general population and the extent to which they underestimate cardiovascular events in HIV-infected persons. It has
been expected for some time that there may be an analogous situation for fracture risk. While traditional risk
factors for osteoporosis and fragility fracture are the major drivers of fracture risk in HIV-infected populations,
factors related to chronic infection with HIV (eg systemic inflammation) and ART also contribute. As a result,
fracture risk equations which only take into account traditional risk factors will likely underestimate fracture risk
among HIV-infected populations. FRAX (http://www.shef.ac.uk/FRAX/) is one of the major fracture risk equations and is used around the world to assess absolute fracture risk, in order to help make decisions regarding osteoporosis screening and osteoporosis treatment. FRAX calculates a 10 year risk of major osteoporotic fracture (hip,
forearm, humerus, and spine) and hip fracture specifically using clinical risk factors. It can be used with or without BMD measurements. Abstract #141 calculated a modified FRAX score (no history of parental hip fracture
was available) in 7064 HIV-infected and 17387 HIV-uninfected men from the Veterans Administration dataset.
BMD was not available in this dataset so the FRAX without BMD was used. In both the HIV-infected and HIVuninfected populations, the modified FRAX score underestimated actual fractures. In the HIV-uninfected group
the actual risk of fracture was about 29% higher than the expected risk based on FRAX. In the HIV-infected
population, however, the actual risk of fracture was about 62% higher than expected.
What I thought was very interesting and clinically useful about this analysis is that the investigators also showed
a way that this inaccuracy can be corrected. In the FRAX, there is a “secondary cause” button that should be
checked off if any one of the following risk factors is present: type I diabetes, osteogenesis imperfecta, untreated
long-standing hyperthyroidism, hypogonadism or premature menopause (<45 years), chronic malnutrition, or
malabsorption and chronic liver disease. This provides a “fudge factor” that accounts for the increased fracture
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risk associated with these conditions. HIV-infection is not included among these. However, this analysis showed
that if this button is checked off, the ratio of observed/expected fractures in the HIV-infected population becomes
identical to that which was observed in the HIV-uninfected population, suggesting that this secondary cause
button introduces the appropriate “fudge factor” that accounts for increased fracture risk among HIV-infected
persons. There is one caveat however about the secondary cause button. It only works when the FRAX without
BMD is used (it assumes that all of the effect of all of the conditions on fracture risk is mediated by low BMD).
So, this “secondary cause” strategy will not be effective if the FRAX equation is used with BMD. This is how
the FRAX is used in the US: to identify a population of patients with osteopenia in whom bisphosphonates are
recommended. Clearly, this avenue of investigation requires further exploration. It will be important to know the
extent to which FRAX with BMD underestimates fracture risk.
Tenofovir disoproxil fumarate (TDF) can be bad to the bone. The biggest bone stories of 2015 CROI were studies that examined the effects of TDF-free regimens on bone mineral density. Most prominent among these were
three studies that examined the effect of a tenofovir pro-drug, tenofovir alafenamide fumarate (TAF). #143LB
presented the combined 48 week results of the two major TAF Phase III ART initiation trials. A combined
1733 ART-naïve, HIV-infected persons were randomized to either TDF/FTC/elvitegravir (EVG)/cobicistat (c)
or TAF/FTC/EVG/c. The population was young (median age ~34) and mostly male (85%). Participants randomized to TDF/FTC/EVG/c had the expected drop in BMD over the first 48 weeks (~3%), whereas the
decrease in BMD in the TAF-containing arm was about half as much (-1.30 % hip, -0.66% spine). Those in the
TAF arm had smaller increases in bone turnover markers and parathyroid hormone compared to those in the
TDF arm. As has been previously reported from this CROI and also seen in the phase II TAF trials, the virologic
efficacy was excellent in both arms of the study. This study suggests that TAF may be a good alternative to TDF in
HIV-infected persons with a higher fracture risk, either because of low BMD, older age, or the presence of other
clinical risk factors. I would have liked to see more subgroup analyses to examine whether the benefit of TAF vs
TDF is more or less pronounced in certain subgroups (egs, baseline low BMD, older age, younger age (before peak
bone mass is achieved), women, race). These analyses may guide clinical decisions about who may most benefit
from initiating TAF from a bone perspective.
A single arm, switch study was also presented which examined the bone and renal effects of switching to a TAFbased regimen in HIV-infected persons on suppressive ART with a low glomerular filtration rate (#795). In this
study, GFR remained stable, urine protein excretion decreased, and markers of proximal tubule function improved. From a bone perspective, what was noteworthy about the study was that spine BMD increased by 1.9%
and hip BMD increased by 0.9% over the 48 weeks. The baseline BMD or T-scores were not reported, so it unclear how similar the study population was to the typical low BMD population in whom a switch to another ART
agent would be considered in clinical practice. It would have also been helpful to know whether certain subgroups
may show a particular benefit (those with phosphate wasting, low BMD at entry to the study, etc). Nevertheless,
this study showed that TAF might be a good alternative to TDF for those in whom bone health is an important
consideration.
The third TAF study examined the effect of ART initiation (TDF/FTC/EVG/c) in 23 ART-naïve adolescents in
Africa (#953). This study showed an improvement in BMD with ART initiation with a TAF-containing regimen
(+2.8%) over 24 weeks. While these findings provide some reassurance since BMD generally decreases with ART
initiation, without a control group (either a group initiating another ART regimen (perhaps a TDF-containing
regimen) or a matched HIV-uninfected group), it is somewhat difficult to put the findings into context. The small
sample size is also a limitation. Investigation into the bone effects of TAF in this young population is important
since TDF may lead to an attenuation of peak bone mass (at age 25-30) and BMD at age 30 is a major predictor
of BMD at age 65-70, an age at which fractures increase exponentially.
Other ART medications also may be good alternatives to TDF. In ACTG 5303 (#769LB), we randomized 262
HIV-infected, ART-naïve individuals to either TDF/FTC/darunavir (DRV)/ritonavir (r) or MCV/FTC/DRV/r
and examined the change in BMD over 48 weeks. The BMD decline was less in the MVC arm vs the TDF arm
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at both the hip (-1.51% vs -2.40%) and the lumbar spine (-0.88% v -2.35%). It should be noted that the dose of
MVC was 150 mg daily and therefore should be considered experimental.
Both regimens were well tolerated and had similar virologic efficacy. It is unclear if the same results would have
been seen if MVC had been given at the recommended dose. Nevertheless, the findings may suggest that MVC
may be a good alternative to TDF in those with increased risk of fracture initiating ART.
In the MODAt trial (#773), 69 HIV-infected individuals with virologic suppression receiving ATV/r 300/100mg+2
N(t)RTIs were randomized to either ATV/r monotherapy or to continue on their current regimen. The majority
of participants (87%) were receiving TDF at baseline. At week 48, those who were taking ATV/r monotherapy
had a greater percentage increase in lumbar spine compared to those who remained on their NRTIs +ATV/r
(+1.8% vs -0.99%;p=0.002), with similar trends at 96 weeks (+0.83% vs -0.81%; p=0.075). At the hip, similar
results were seen favoring ATV/r at 48 weeks (+1.3% vs -0.20%;p=0.069) and at 96 weeks (+1.3% vs -0.47%;
p=0.071), although these results were not statistically significant. These findings suggest that from a strictly bone
perspective ATV/r monotherapy may be a good strategy for those at risk of fracture with TDF, but the safety of
this approach from a virologic perspective has not been clearly demonstrated. Indeed, in this MODAt substudy,
approximately 25% (10 of 39) who were randomized to ATV/r monotherapy and had a 96 week DXA were
excluded from the bone analysis because the required re-intensification of their ART regimen. Even I know (i.e
someone who does not treat HIV) that this result is not good from an HIV control standpoint.
The mechanisms underlying TDF’s effect on bone are not clear. One hypothesis is that TDF induces secretion
of PTH which in turn increases bone turnover. Indeed, in ART initiation trials (including the TAF trial above),
PTH increases with TDF and the increase is greater than that seen with comparator drugs. Havens et al suggested
that this elevation in PTH may be due to a functional vitamin D deficiency, whereby TDF-induced increases in
vitamin D binding protein lead to reduced free 1,25 dihydroxyvitamin D concentrations (Antimicrobial Agents
and Chemotherapy, 2013). The lower 1,25 dihydroxy vitamin D then drives PTH secretion. #765 suggest a more
direct mechanism. The secretion of PTH is regulated by the calcium-sensing receptor (CaSR) in the parathyroid
tissue. When the receptor is activated (i.e. by small increases in the circulating levels of calcium), PTH secretion
decreases. In the kidney, CaSR activation in the proximal tubule leads to phosphate reabsorption. In this study,
human embryonic kidney cells were transfected with CaSR wild-type gene and activity of the receptor was assessed in the presence of calcium with or without TDF. The authors found that CaSR activity was reduced in
a dose-dependent manner in the presence of TDF. If this were also seen in vivo in the parathyroid gland, the
consequence would be increased PTH secretion. Interestingly, this is a similar mechanism by which lithium carbonate induces hyperparathyroidism in treated patients. An argument against the importance of this mechanism
in TDF-treated patients is that unlike with lithium, TDF treatment is not associated with hypercalcemia. It is possible however, that the inhibitory effect of TDF on CaSR activity is mostly seen in the proximal tubule, thereby
enhancing phosphate wasting. This observation definitely deserves additional study.
In addition, there might be genetic factors that might predispose certain patients to the ill-effects of TDF. In a
cohort study of 294 TDF-treated, HIV-infected patients, polymorphisms in the vitamin D receptor were associated with higher PTH levels independent of circulating 25 OH vitamin D concentrations (# 791). Whether this
polymorphism also is associated with lower bone mineral density should be investigated further.
Last year, Grace McComsey presented the 48 week results of the Stopping Atherosclerosis and Treating Unhealthy bone with RosuvastatiN in HIV (SATURN-HIV) trial, showing that rosuvavstatin treatment was associated with increases in hip bone mineral density in ART-treated HIV-infected persons with evidence of heightened
inflammation. This year, the 96 week results were presented and found that the apparent benefit at 48 weeks of
rosuvastatin was not sustained at 96 weeks (#771). These data, along with the null results of the JUPITER study
on fracture which were also published this year (Pena, JAMA Int Med, 2015) and a host of other null studies, suggest that statins (at least the ones that are currently available) likely do not have a role in reducing fracture risk, as
was once previously hypothesized.
DXA machines are expensive and are not readily available in many parts of the world. Quantitative ultrasound
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(QUS) may offer a cheaper alternative to evaluate fracture risk, has been shown to predict fractures in multiple
cohorts, and may provide information that is complementary to DXA. In a study of 244 HIV-infected patients,
#776 showed that the quantitative ultrasound index (QUI) differed from HIV-uninfected controls and was correlated with known fracture risk factors in HIV-infected persons (age, TDF use, PI use). The authors suggest that
use of QUS before DXA screening could eliminate the need for DXAs in 44% of those who would be eligible for
DXAs based on clinical risk factors. The caveat for this study is the lack of concurrent DXA data to get a better
understanding of the correlation between DXA and QUS in an HIV-infected population and as well as the accuracy of this “QUS first” approach.
Two other studies also used QUS. In a study of ART-naïve, HIV-infected women in Rwanda (#780), QUS at the
radius was similar to an HIV-uninfected control group. In a study on children in South Africa (#932), HIV+ children (n=206) were found to have lower QUS indices compared to HIV-uninfected controls. These studies suggest
that QUS is feasible for research studies, and potentially clinical practice in resource limited settings.
In contrast to the studies on bone, the studies investigating frailty and vitamin D were not plentiful at this year’s
CROI. #783 found in the ALIVE cohort that the frailty phenotype was associated with AIDS and non-AIDS
hospitalization, independent of CD4 cell count or viral load, providing further evidence of the clinical utility and
predictive value of this phenotype. In the MACS (#786), self-reported balance confidence was a stronger predictor of falls compared to measures of physical function, suggesting that it is important to ask patients about how
confident they are about staying on their feet.
As most people know the LATTE study is exploring a “nuc-sparing, boosted-PI-sparing” regimen for maintenance of suppression in patient who had their plasma HIV RNA suppressed on a typical 2NRTI plus third agent
regimen. The agents used as maintenance in this study are oral cabotegravir (similar but not identical to dolutegravir) and oral rilpivirine. The main goal of this study was to see if these two agents count maintain suppression
as a preamble to a similar study (LATTE-2) in which the drugs are given as long active injectable agents. The oral
study was done first for safety but also to show that a 2-agent, non-bPI containing regimen was robust enough
to maintain suppression. Many experts, clinicians and patient advocates realized that the simplicity, tolerability,
metabolic safety, limited drug-drug interactions and potential for minimal long-term complications of this the
combination of a dolutegravir-like integrase inhibitor and rilpivirine might make this an attractive oral regimen
IF suppression could be maintained with minimal resistance consequences.
At CROI 2015 we saw the 96-week data from this phase IIb study. The presentation included 72 weeks of followup in the maintenance phase, which I will focus on. An important fact about this study is that the study is a dose
ranging study for cabotegravir (10, 30 and 60 mg daily) in addition to be a test of an untested regimen. To be eligible for the maintenance phase patients treated with 2NRTI and one of the 3 doses of cabotegravir had to have
an HIV RNA < 50 at 20 weeks and they began rilpivirine at week 24 they dropped the NRTI and continued on
cabotegravir and rilpivirine. The comparison group was patients randomized at baseline to 2 NRTI and efavirenz
who continued on this therapy. One hundred 160 patients on cabotegravir/rilpivirine entered the maintenance
phase (approximately 53 at each cabotegravir dose). After 72 weeks of this maintenance therapy 86% of patients
had an HIV RNA < 50 c/mL using the typical snapshot analysis. Six percent had either protocol defined virologic
failure or an HIV RNA above 50 c/mL. These numbers varied somewhat by cabotegravir treatment group with
85% and 93% having virologic success in the 30 mg and 60 mg groups and a somewhat lower success rate of
79% with 10 mg cabotegravir with a larger number of virologic failures. No patient in the higher dose groups had
virologic failure with resistance. Three patients in the 10 mg arm developed resistance. All three had resistance
to rilpivirine and one also had a typical integrase resistance mutation (Q148R). Adverse events were uncommon
and had no consistent pattern across treatment groups.
The sustained virologic suppression with this novel two-drug regimen provides the needed evidence for the LATTE-2 study with cabotegravir- and rilpivirine-LA, which is ongoing. The success of this nuc-sparing, bPI-sparing
once daily therapy also provides evidence for testing a therapy, dolutegravir and rilpivirine, that is likely to be as
successful, if not more successful than cabotegravir plus rilpivirine given the much greater clinical experience
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with dolutegravir and the pharmacologic and genetic barrier to resistance of this integrase inhibitor that has now
borne out in clinical trials and in clinical practice. Clinical development of this combination is planned and will
initially to be studied in patients suppressed on therapy. If successful, the resulting therapy would be a small once
daily combination tablet for maintenance therapy with many favorable characteristics.
At CROI 2015 we heard more follow-up data on the attachment inhibitor pro-drug BMS-663068 which is prodrug that is metabolized to an active compound (BMS- 626529) that binds to the envelop gp120 and blocks attachment and virus cell entry. This drug clearly has antiretroviral activity in infected persons with an HIV RNA
drop from 0.7 to 1.5 log10 drop in HIV RNA over 7 day mono-therapy period with the magnitude of the drop
dependent on the dose. In the phase IIb study 4 doses of the attachment inhibitor were compared to atazanavir/r
each given with raltegravir and tenofovirDF in patients with most levels of treatment experience and resistance.
Results were similar to the 24-week data that have been discussed previously with good but not remarkable
antiretroviral efficacy results and very good safety data over 48 weeks. Previous data suggested that some variants
with high baseline IC50 in vitro may not respond well to the inhibitor and patients with baseline IC50 > 100 nM
were excluded from this study and the potential for reduced response in patients with certain viral variants needs
to be understood.
These data have led to the development of a phase III study, which will examine a 600 mg BID dose of the attachment inhibitor in highly treatment-experienced patients. The primary goal of the study will be to evaluate the
antiretroviral effect, compared to placebo, during an 8 day functional mono-therapy period followed by treatment
optimization and open label therapy for 48 weeks or longer to assess safety and long term activity. Demonstration
of attachment inhibitor susceptibility is not required for study entry though this will undoubtedly be a variable
used in the assessment of outcome.
At CROI 2015 we saw the first clinical data on a “second generation” maturation inhibitor that looks like it may
overcome some of the problem encountered in the bevirimat development. Recall that maturation of HIV-1
requires the specific cleavage of the HIV gag poly protein by the HIV protease. There are specific cleavage sites
and the order and timing of cleavage of the gag polyprotein is quite specific. So technically protease inhibitors
are in fact maturation inhibitors as they prevent the formation of an intact viral capsid. Maturation inhibitors
like bevirimat and the second generation compound, BMS-955176, however don’t bind to the protease enzyme.
They bind to the gag protein itself and prevent cleavage of gag at their specific binding site. Blocking of cleavage
of one binding site is enough to disrupt overall gag cleavage and viral capsid assembly - resulting in noninfectious
particles. BMS-955176 has activity in vitro against wild-type HIV and against variants that contain some of the
cleavage site polymorphism that thwarted bevirimat.
BMS-955176 was tested in a classical phase Ib (or IIa) dose-ranging study in HIV-1 infected participants who
were not on therapy. This agent has very good pharmacokinetics that support once daily dosing, low serum binding and tight binding to HIV gag protein. Six once daily doses of 176 were tested over a 10-day period with
follow-up off therapy through day 24. Eight subjects were treated in each dose group and there were 12 placebo
recipients (2 in each dose cohort). Almost all participants were white men and the median baseline HIV RNA was
in the 10,000 c/mL range. The three highest doses, 40, 80 and 120 mg once daily, produced a 1.5 to 1.7 log10 (30
to 50 fold) decline in HIV RNA over the 10 day period with no substantial difference in patients that harbored
virus with some of the baseline polymorphisms associated with decreased bevirimat response. There was some
persistence of HIV RNA suppression after the drug was stopped consistent with the long half-life of the drug. No
safety signals were apparent in this small study.
This study paves the way for a phase IIB study with longer term dosing likely with 2 or 3 of the higher doses that
demonstrated the greatest antiviral effect. The potency may not be enough for this drug to be compared to an
anchor agent in first line therapy but the fact that it is once daily, low milligram dosing and has activity that rivals
the most potent NRTI and CCR5 antagonists suggests that this drug would have potential across the spectrum of
HIV treatment and may provide a strong partner to other agents in treatment experienced patients with multiclass resistant virus.
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The ION-4 study is a phase 3, multicenter, open-label study which was conducted in US, Canada and New Zealand and
included genotype 1 or 4 patients who were either HCV treatment naïve or treatment-experienced. 20% of patients were
allowed to have compensated liver cirrhosis upon inclusion. Cutoff inclusion criteria for platelets were ≥50,000/mm3,
hemoglobin ≥10mg/dl, and CrCl ≥ 60mLmin. HIV Patients had to be well controlled for HIV with an HIV-RNA<50
copies/ml and a CD4 cell count above 100 cells/mm3. Patients could either be on rilpivirine, efavirenz or raltegravir
in combination with TDF/FTC. No boosted PIs were allowed into the study as PK interactions studies had not been
completed upon initiation of the trial yet. The study design is depicted in figure.

Safety evaluations included adverse event (AE) and standard laboratory parameter monitoring in addition to
enhanced renal toxicity monitoring, CD4 count and HIV-1 RNA levels. The primary efficacy endpoint was
SVR12. Overall, an impressive 335 patients with GT1a (75%), GT1b (23%) and GT4 (2%) were enrolled; 82%
were male, 61% were white, mean age was 52 (range 26-72), mean baseline HCV RNA was 6.7 log10 IU/mL
(range 4.1-7.8), median baseline CD4 count was 662 cells/uL (Q1, Q3=469, 823), 20% had cirrhosis, 24% were
IL28B CC genotype and 55% had not responded to prior HCV treatment. Patients were taking efavirenz (48%)
or raltegravir (44%) or rilpivirine (9%). The figure shows overall SVR12 rate as well as SVR12 results according
to HCV treatment history and presence of cirrhosis at baseline. Reassuringly, the overall SVR12 rate was 96%
(321/335); no difference was seen in patients with cirrhosis or treatment failure underlying the robustness of this
regimen. Only 2 patients had on-treatment virologic failure most likely due to non-compliance and 10 had virologic relapse after discontinuing treatment.
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In multivariate analysis black race emerged as the only predictive factor being significantly associated with
a lower SVR rate. No clear explanation at this point can be made for this observation. In the question
time following the presentation at CROI differences in drug levels or adherence were ruled out as possible
explanations. It was also pointed out that no racial impact was found in any other of the ION studies.
Therefore further pharmacogenomics investigations are being planned to further explore this finding.
No patient had confirmed HIV virologic rebound and no patient discontinued therapy because of adverse
events. As ledipasvir may increase tenofovir exposure (potentially because of persistent inhibition of efflux
drug transporters) careful renal monitoring was carried out during the trial. Indeed 4 patients (1%) within
the trial had changes in creatinine ≥ 0.4 mg/dL of whom 2 completed treatment with no ART change,
1 had a dose reduction of TDF, and 1 discontinued TDF. Even more increases in tenofovir levels can be
expected when ledipasvir/sofosbuvir is co-administered with boosted HIV protease inhibitors as they
themselves can further increase TDF exposure. This is important to keep in mind when selecting HIV
therapy when planning ledipasvir/sofosbuvir therapy. In conclusion, ledipasvir/sofosbuvir for 12 weeks
achieves impressive SVR rates which are very similar to treatment outcome reports from studies with this
DAA combination in HCV mono-infection. Patients on tenofovir need careful renal monitoring as ledipasvir may increase tenofovir exposure. Clearly this interferon and ribavirin free regimen promises great
tolerability with not one single discontinuation because of an adverse event in this relatively large trial.
ALLY-2 is the phase III study of daclatasvir (DCV) + sofosbuvir (SOF) in patients with HIV/HCV coinfection (2). This randomized, open-label study enrolled HCV treatment-naive (N=151) or experienced
(N=52) adults coinfected with HIV and HCV (any genotype). Naive patients were randomly assigned
(2:1), with stratification by cirrhosis status and HCV GT, to receive 12 or 8 weeks of once-daily SOF
400mg + DCV 60mg (dose-adjusted for concomitant antiretrovirals: 30mg with ritonavir-boosted PIs,
90mg with NNRTIs except rilpivirine). Of note this is the first study to look at shorter treatment durations
with DCV + SOF in HIV coinfected individuals. Experienced patients received this same regimen for 12
weeks. The primary endpoint was HCV RNA < LLOQ (25 IU/mL) at post-treatment Week 12 (SVR12)
in naive GT1 patients treated for 12 weeks. The study design is shown below in figure.

Treatment arms were well balanced with a median age of 52 y, 87% male, and 62% white/34% black.
83%, 9%, 6%, and 2% of patients, respectively, had GT1, 2, 3, and 4 infection. The median baseline
HCV RNA was 6.7 log10 IU/mL and overall 14% of patients had cirrhosis. The median baseline CD4
count was 565 cells/μL and 94% had HIV RNA <50 cp/mL. 99, 50, and 50 patients, respectively, received PI-based, NNRTI-based, or other (primarily INI-based) cART; 4 patients did not receive combination antiretroviral therapy (cART). Of note, the different antiretroviral therapies were not balanced
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between the different treatment arms. In the naïve 8 week arm the highest number patients receiving
darunavir/r (42% vs 19% and 21% in the 12week naïve and experienced arm, respectively) were included.
Overall, 199/203 (98%) patients completed therapy; 1 patient discontinued early for incarceration. The
main efficacy results are depicted in figure.

Overall, SVR12 was achieved by 97% and 98% of naive and experienced patients, respectively, after 12
weeks of therapy, but only 76% of naive patients after 8 weeks. Among patients treated for 12 weeks,
SVR12 rates were similar regardless of prior treatment experience, HCV GT or GT1 subtype, cirrhosis
status, concurrent cART regimen, or race. There were no virologic breakthroughs; 2/153 patients (1%) in
the 12-week group and 10/50 (20%) in the 8-week group had post-treatment relapse. The observed higher
relapse rate in the 8 week arm raises the question whether 8 weeks are to short and whether predictive
factors can be identified allowing to foresee who would be sufficiently treated with the shorter treatment
duration. One difficulty in analysing the data is that over 40% of the patients from the 8week arm were
on concomitant darunavir/ and therefore only dosed with 30mg of daclatasvir. This was originally done
on the basis of interaction studies with atazanavir/r where significantly increased daclatasvir levels were
observed warranting a daclatasvir dose reduction. More recently however, data was presented in December 2014 from the HIV DART meeting showing that daclatasvir had fewer interactions with boosted
darunavir or lopinavir so that nowadays no dose reduction is recommended (3, see link below to data).
This implies though that lower daclatasvir exposure in the darunavir treated patients may also contribute
to higher relapse rates. At the time of this presentation however, no clarifying drug level analyses were
available. The fact that ART choice overall in the 12week arms had no impact on SVR rates though makes
this very unlikely.
There were no treatment-related adverse events leading to treatment discontinuation. Treatment-emergent grade 3/4 lab abnormalities included increases in INR (2 patients), AST (1), total bilirubin (8, all
received ATV/r), and lipase (7, all transient without pancreatitis).

Original article . 358

HAART, HIV correlated pathologies and other infections ~ 2015

Web and comorbidities

HAART
HAART
HIV correlated pathologies
and other infections

In conclusion, the interferon-free and ribavirin-free DAA combination of daclatasvir and sofosbuvir for
12 weeks achieved very high cure rates in HIV/HCV coinfected subjects patients coinfected with HIV
and predominantly HCV GT1 infection. Tolerability of this regimen was very good with no treatment
related discontinuations.
Unfortunately, both ION-4 (included GT1 and 4) and Ally-2 (included GT 1,2,3 and 4) included too little
on other genotypes to allow final conclusions on the efficacy in these specific genotypes. Nevertheless, it
would be helpful to see subanalysis looking at response by genotype.
For the first time results from an ANRS open label, single arm, phase 2 study (ANRS HC30 QUADRIH)
on daclatasvir/asunaprevir/PEG-IFN/RBV in HIV/HCV genotype (GT) 1 or 4 co-infected patients with
previous null response to prior pegylated interferon/ribavirin therapy was presented in the oral hepatitis
session. Now obviously the PEG-IFN component makes it unlikely that this regimen will play a role in the
future but it does present the first data in coinfection with the BMS daclatasvir/asunaprevir combination.
All patients received a 4-week lead-in phase with PEG-IFN/RBV, followed by 24 weeks of asunaprevir
(100mg bid), daclatasvir (60 mg qd), and PEG-IFN/RBV. The primary endpoint was sustained virological response 12 weeks after the end of treatment (SVR12) using ITT analysis. Seventy-five patients (59
men/16 women) were included, median age was 50 (IQR: 48 - 53) years, and 27 (36%) were cirrhotic. All
were on a raltegravir-based regimen, 92% with baseline plasma HIV RNA level <50cp/ml and median
CD4 count 748 (481 - 930)/mm3. The SVR12 rate was 96.0% (72/75; 95%CI: 91.6%-100%) for the
entire study population. SVR12 was 92.6% (25/27; 82.7%-100%) in cirrhotic patients, 94.6% (35/37;
87.3%-100%) in GT1and 97.4% (37/38; 92.3%-100%) in GT 4. Six patients (8%) prematurely stopped
HCV therapy, 2 due to virological breakthrough, and 4 to adverse events (one lung cancer, 3 infections).
Overall, 35 serious adverse events occurred in 21 (28%) patients (9 cirrhotic and 12 non cirrhotic, p=0.
44), including hematological (15%, mainly anemia and neutropenia), gastrointestinal (5%), psychiatric
events (5%, mainly insomnia), and infections (5%). In conclusion, the combination of regimen study was
very efficacious but the high rate of serious adverse events in this cirrhosis enriched patient population
underlines the need for IFN-free HCV treatment options in patients with advanced liver disease.
An entire themed poster discussion session on Thursday dealt with treatment outcome results of first
mostly interferon free DAA-based HCV therapies in HIV/HCV coinfected subjects from various clinics and cohorts around the world. In a German study real-life data on sofosbuvir-based treatments was
presented. In this multicenter cohort, all patients who were started on the following treatment regimens were documented: sofosbuvir (SOF) plus ribavirin, SOF/daclatasvir, SOF/simeprevir, and SOF/
PegIFN/RBV. In total 518 patients have been enrolled so far. Of those, 393 were HCV-monoinfected
and 125 HCV/HIV-coinfected. Liver cirrhosis was present in about a third of the patients. Slightly
more than half of the patients were pre-treated for HCV. Most HCV/HIV patients had well controlled HIV infection and a high CD4+ cell count. Only 1/125 HCV/HIV-coinfected patients was not on
antiretroviral therapy. For the current analysis presented at CROI due to the limited number of HCV/
HIV-coinfected patients with HCV genotype 2 and 3 only patients with genotype 1 and 4 were analysed. For patients with HCV genotype 1 or 4 there was no difference in virologic response between
SOF/PegIFN/RBV, SOF/SMV or SOF/DCV. In addition, response rates for HIV/HCV-coinfected and
HCV-monoinfected patients regardless of the SOF-containing regimen were similar. This again supports
the current EASL and AASLD guidelines which no longer separate between HIV/HCV coinfected and
HCV monoinfected patients in the DAA era. Also on average real-life SVR rates were either similar or
only slightly lower than what has been reported from controlled clinical trials. Lower SVR12 rates were
particularly seen in patients with cirrhosis. Premature discontinuation or lost to follow up were observed
in 5% of patients counted as treatment failure, whereas relapse occurred in 7%. Figure summarizes the
main findings of the study.
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In conclusion, in this ongoing cohort with a substantial proportion of patients with advanced fibrosis, liver cirrhosis but not HCV/HIV-coinfection seems to be associated with a lower SVR rate. Premature discontinuation and
lost to follow up, compared to relapse, almost equally contributed to patients considered as treatment failure.
Additional work was presented from Mount Sinai evaluating patients on sofosbuvir (SOF) and/or simeprevir
(SMV) experiencing hepatic decompensation and serious adverse events (SAEs) in a real-world setting. For data
analysis, the study group was comprised of patients who had not undergone liver transplantation (LT) (Cohort
1, which included 499 patients), and patients who had already undergone LT (Cohort 2, which included 45 patients). In cohort one 4.5% of patients experienced liver decompensation or an SAE during treatment or within
one month after end of treatment (EOT). The untoward events were likely to be treatment related because the
cases had not had similar events for at least the 12 month period prior to starting treatment. Three cases died
unexpectedly with no underlying conditions considered to be life-threatening. One patient was Child Pugh Class
B who was prescribed SMV/SOF. The overall mortality was 0.6%. Of the 13 surviving patients, four relapsed
after EOT, one was viral load undetectable at EOT, two were viral load detectable at the time of treatment discontinuation, and six achieved SVR 12. Liver decompensation or an SAE led to treatment discontinuation in 1.4%
(7/499). Risk factors for decompensation/SAE included low baseline albumin and high total bilirubin. Interestingly, fibrosis stage was not a risk factor which may have been related to the overall high percentage with more
advanced liver disease or cirrhosis. The 4.5% incidence of decompensation/SAE suggests that a subgroup may
exist who could benefit from more intensive monitoring or some other type of intervention. In cohort two 28% of
patients experienced liver decompensation or an SAE during treatment or within one month of ending treatment.
Liver decompensation or an SAE led to treatment discontinuation in 4.4% (2/45) of patients. Low baseline hemoglobin was identified as a risk factor for hepatic decompensation/SAE. In summary, low hepatic reserve may
have increased decompensation risk in the non-LT patients. Based on past and current data, SMV should not be
used in Child Pugh Class B and C patients. The underlying mechanisms leading to life-threatening adverse events
or decompensation from SOF- and/or SMV-containing regimens need to be investigated further.
Colleagues from Pennsylvania performed a cohort study among HCV-infected patients treated with sofosbuvir/
simeprevir at 4 community-based and academic centers. The main outcome was end-of-treatment (EOT) HCV
virologic response. HCV RNA, liver aminotransferases, and sofosbuvir/simeprevir discontinuations were evalu-
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ated over 12 weeks of treatment and 12 weeks of follow-up. Results were stratified by HIV status and by the presence of advanced hepatic fibrosis/cirrhosis. Overall, 81 patients (37 coinfected; 44 monoinfected) were treated
with sofosbuvir/simeprevir between 12/2013 and 9/2014. Fifty-nine percent were African American, 61% were
male, 73% had METAVIR stage 3/4 fibrosis, and 46% had prior HCV therapy (49% null or partial responders;
16% relapsers; 35% stopped due to toxicity). The most common HIV regimens in coinfected persons included
raltegravir, dolutegravir, or rilpivirine with either tenofovir/emtricitabine or abacavir/lamivudine. Among HIV/
HCV patients, 54% and 87% achieved an HCV RNA that was not quantifiable at 2 and 4 weeks of therapy,
respectively, compared to 55% and 81% for HCV-monoinfected patients (p>0.5). Those with METAVIR stage
3/4 were equally likely to achieve HCV suppression by 4 weeks compared to those with less fibrosis regardless of
HIV status (61% vs. 67% in coinfected patients, p=0.68; 56% vs. 75% in monoinfected patients, p=0.33). EOT
and SVR12 results were also similar between the 2 groups and are shown in figure.

In conclusion, an all-oral sofosbuvir/simeprevir regimen was effective for patients with chronic HCV genotype
1, regardless of HIV status, previous treatment response, and stage of fibrosis. Adverse events were rare, even in
patients with advanced fibrosis/cirrhosis.
Interestingly, there was also data presented from a small group of prior HCV PI treatment failures who were
retreated with sofosbuvir and simeprevir ± ribavirin. These genotype 1 patients were treated because of advanced stages of liver disease and immediate clinical need. Patients were characterized by high rates of cirrhosis,
predominance of genotype 1a, and high HCV RNAs as you would expect from a cohort of patients failing PIs.
Patients received a PI a median of 29 months prior; however some had received PIs several years prior. Telaprevir
was used most commonly, but boceprevir and other PIs were also used. Most of the patients were non-responders
to HCV-PI defined for the purpose of this study as failing to suppress or breaking through during the period of
PI treatment. All patients received testing for HCV resistance prior to SOF+SIM based treatment. Overall, no
mutations associated with significant PI resistance were found at baseline but 3/9 genotype 1a viruses had the
Q80K polymorphism. Two thirds received RBV with SOF+SIM. By week 4 on treatment all patients were below
limit of quantification (BLQ) while 60% were below limit of detection (BLD). At EOT all patients were undetectable and all but 1 remained so 12 weeks after stopping therapy (SVR12). In summary, SOF+SMV+/-RBV
treatment may be appropriate for carefully selected PI-experienced G1 pts including those with cirrhosis and as
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predicted by the genotypic testing, SMV appeared to have activity in the regimen since much lower SVR rates
would have been expected without it. Clearly the long time period between first PI-based virological failure and
potential resistance development and new retreatment may have played a crucial role in obtaining the high SVR
rates observed in this pilot study.
Clinically important information derived from a study which assessed the impact of drug-drug interactions (DDIs)
between Simeprevir (SMV) and antiretrovirals (ART) in limiting HCV treatment among HIV/HCV co-infected
individuals in clinical practice settings. The need to switch antiretroviral therapy (ART) prior to initiation of SMV
and the feasibility of switching ART to allow SMV use were studied through a retrospective chart review at the
University of Pittsburgh Medical Center’s HIV/AIDS Program from June-August 2014. All patients with HIV
and chronic HCV with a visit in the past 18 months were included. After collection of baseline characteristics,
significant interactions between SMV and ART were identified based on available literature. If DDIs limited use
of SMV, previous HIV genotype reports were reviewed to determine the feasibility of a safe and effective ART
switch. Of 133 patients, 71% were male, 54% African American, 23% met criteria for advanced liver disease, 86%
had HCV genotype 1, and 94% were currently on ART. The distribution of regimens was: ritonavir-boosted PI
(PI/r) (38%); efavirenz (34%); raltegravir (11%); rilpivirine (6%); elvitegravir/cobicistat (1%); and other regimens
including dolutegravir (4%). An ART switch to allow use of SMV was required in 103 (77%), most frequently for
patients on efavirenz or a PI/r. For 47 (46%), a straightforward substitution could be made. For the remaining
patients, a switch following HIV expert opinion was viable in 40 (39%), but no switch was possible in 16 (15%)
due to archived HIV drug resistance mutations. Notably, for more than 30% of patients on a PI, an ART switch
was not feasible. In summary, the majority of HIV/HCV co-infected patients will require ART switch prior to use
of SMV. Additionally, for nearly a third of patients on a PI, an ART switch may not be feasible. These findings
are significant to real world clinical practice settings and highlight the complexity of using interferon-free DAAs
in the coinfection setting. Although these seems most pronounced in HCV PIs this still also holds true for non PI
based DAA combinations.
Finally, first real-life patient cohort data was presented from a small observational cohort of HIV/HCV coinfected patients from the University of Nice in France who received sofosbuvir (SOF) and daclatasvir (DCV) combination therapy. In this study the safety and efficacy of SOF plus DCV and plasmatic concentrations of antiviral
drugs in HCV/HIV co-infected patients was evaluated. HCV patients with extensive liver fibrosis (METAVIR
F3 and F4) and stable HIV disease received SOF 400 mg QD and DCV (30, 60 or 90 mg QD) for 24 weeks.
Residual plasma concentrations of DCV, sofosbuvir’s metabolite (GS331007) and ongoing ART were determined
on patient’s blood samples 15 days after starting HCV treatment. The primary efficacy endpoint was sustained
virologic response 12 weeks after treatment discontinuation (SVR12). Overall, 26 patients were included into the
analyses. 77% were male, median age was 52 (IQR 48-62), 96% had an undetectable HIV viral load, 80% were
genotype 1, 81% had F4 fibrosis and 84.6% had previously failed an IFN/RBV combination therapy. HCV viral
load under treatment was undetectable in 5/26 (19%) at Week 2 (W2), 12/25 (48%) at W4, and 20/20 (100% ) at
W24. In a per-protocol analysis 93% of patients achieved SVR4 and 86% SVR12, respectively. The PK-substudy
showed no large inter-individual variability of DCV Ctrough, strengthening the data suggesting no dose adjustment requirement in patients with any degree of renal impairment or mild-to-severe hepatic impairment. In the
study daclatasvir dose was adjusted according to HIV therapy (30mg for boosted PI/r and 90mg for efavirenz). In
the study little impact of HIV drugs on DCV Ctrough was observed. On the other hand, significant outliers for
GS-331007 Ctrough were noted. Previous studies showed that while SOF AUC0-24 is highly impacted in patients
with moderate and severe hepatic impairment compared to subjects with normal hepatic function, GS-331007
AUC0-24 is poorly affected. In contrast, mild and moderate renal impairment could affect the GS-331007 AUC.
In the present study, renal function impairment did not appear to contribute to the significant outliers observed
with GS-331007. SOF plus DCV combined therapy did not decrease raltegravir and darunavir Ctrough below
target values. In summary, high SVR rates were obtained with the sofosbuvir/daclatasvir combination. No alarming PK values were obtained despite lower daclatasvir dosages with boosted HIV PIs.
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At this year CROI data was presented on the interaction between the ledipasvir/sofosbuvir fix dose combination
and commonly used HIV antiretrovirals. Most importantly the interaction between ledipasvir and tenofovir in
particular in combination with a boosted PI was examined. Indeed, increased tenofovir levels have been described
under ledipasvir therapy. As tenofovir levels are also enhanced under boosted PI treatment the question was therefore how high the TDF levels may become and whether this would potentially increase the risk for renal toxicities.
This was a multiple-dose, randomized, cross-over study in healthy volunteers. In Part A (simultaneous dosing),
subjects received LDV/SOF, ARVs (Cohort 1: ATV/r (300 mg/100 mg)+TVD (200 mg/300 mg); Cohort 2:
DRV/r (800 mg/100 mg)+TVD), and LDV/SOF+ARVs each for 10 days. In Part B (Cohort 3 and Cohort 4),
an evaluation of staggered (12 hour) dosing of LDV/SOF and ARVs was conducted. LDV, SOF, GS-331007 (predominant circulating metabolite of SOF), and ARV plasma concentrations were analyzed and PK parameters
were calculated. 90% CIs for the geometric least squares means ratios (%; combination vs. alone) for analytes’
AUCtau, Cmax and Ctau were estimated by a linear mixed effect model and compared to lack of PK alteration
boundaries of 70-143%. Safety assessments were conducted during the study. Overall, 95/ 96 subjects completed
the study; one Cohort 2 subject withdrew consent. Most adverse events (AEs) were Grade 1 or 2. Most commonly
reported AEs were ocular icterus with atazanavir (22%, N=21; Cohort 1 and 3), headache (19%, N=18; all cohorts), and nausea (18%, N=17; all cohorts). One SAE of abdominal pain (Grade 3) was concluded related to
ATV/r + TVD by the investigator. Modest increases in LDV and GS-331007 with ATV/r + TVD and a small
reduction in SOF with DRV/r + TVD were observed. Increases in ATV and RTV were also observed, and TFV
exposures were elevated with both ARV regimens, following either simultaneous or staggered administration of
LDV/SOF. The most important findings are summarized in figure.

In summary, LDV/SOF increases TFV exposure within RTV-boosted ATV- or DRV-based regimens. Staggered administration seems to have no impact on magnitude of this tenofovir level increase. The safety of
higher TFV concentrations in this setting has not been established. Therefore, it appears most appropriate
to consider alternative antiretroviral therapies where possible to avoid increases in TFV. Clearly, pre-existing
HIV resistance needs to be considered when switching or modifying HIV therapy. Patients which continue
on TDF + boosted PI therapy should be monitored carefully for TFV-associated adverse events.
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Another important PK study evaluated the safety and pharmacokinetic (PK) interactions of grazoprevir
and elbasvir (Grazoprevir (MK-5172) is a potent, once-daily inhibitor of the hepatitis C virus (HCV)
NS3/4A protease and elbasvir (MK-8742) is a potent, once-daily HCV NS5A replication complex inhibitor that are currently being developed as a fixed-dose combination therapy for HCV therapy) when
coadministered with dolutegravir (DTG), a HIV-1 integrase strand transfer inhibitor in healthy volunteers. Grazoprevir + elbasvir had no clinically meaningful effect on dolutegravir PK, with AUC0-∞ and
C24 geometric mean ratios (GMRs) [90% confidence intervals (CIs)] of 1.16 [1.00, 1.34] and 1.14 [0.95,
1.36], respectively. Similarly, elbasvir PK were not affected by coadministration of dolutegravir. However,
dolutegravir did result in decreased grazoprevir PK with AUC0-24, Cmax, and C24 GMRs (90% CIs)
of 0.81 (0.67, 0.97), 0.64 (0.44, 0.93), and 0.86 (0.79, 0.93), respectively. The mechanism leading to this
decrease is currently unclear. However, the lower exposure is within the therapeutic window currently
defined for GZR based on available data. These results suggest that no dose adjustments in grazoprevir,
elbasvir, or dolutegravir are needed for coadministration in coinfected patients.
Interesting data was presented from the NIAID SYNERGY and ERADICATE study with regard to different HCV viral load assays used throughout the trials and the implication of the lower than the limit of
quantification result but still target detectable. In two NIAID clinical trials, SYNERGY A (HCV monoinfected, n=17) and ERADICATE (HIV/HCV co-infected, ARV naïve n=13, on cART n=37), subjects
were treated with a fixed dose combination of ledipasvir (90 mg) and sofosbuvir (400 mg) for 12 weeks.
In both trials, patients were treatment-naïve, non-cirrhotics, and infected with HCV genotype 1. Serial
measurements of plasma HCV RNA were performed by the Roche COBAS TaqMan HCV test v1.0 and
the Abbott real-time PCR assay. The positive predictive value and negative predictive value at week 4
and end of treatment (EOT) for both assays were calculated. More patients were still detectable with the
Abbott assay than with the Roche assay at EOT. Contrary to past experience with interferon-containing
treatments though, the presence of detectable HCV RNA levels at EOT was not predictive of relapse in
these studies. Also the low negative predictive values at week 4 underscore the importance of continued
therapy for patients who fail to achieve undetectable levels of HCV RNA early on during treatment because their chances of achieving SVR are still high. Clearly this raises the question whether viral load
monitoring in 12 week HCV treatment cycles is really needed. In Germany most physicians however
continue to measure HCV viral load response at week 4 to document adherence but also to help enhance
patient motivation by showing the impressive decline in HCV viral load. The amount of patients with
HCV RNA ≥ lower limit of quantification (LLOQ) or target detected (TD) < LLOQ at W4 and EOT as
well as the respective predictive values are depicted in figure.
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Similar findings were reported from a metaanalyses from all Abbvie 3-D studies which assessed HCV
RNA viral suppression over time. Data from the pooled population of HCV GT-1 mono-infected patients
from six phase 3 trials of 3D+/-RBV for 12 weeks or 24 weeks (N=2053) and the HCV/HIV-1 coinfected
patients from the Phase 2 TURQUOISE-I trial of 3D+RBV for 12 or 24 weeks (N=63) were included.
Patients who experienced non-virologic failure were excluded from the efficacy analysis (N=26 monoinfected; N=1 co-infected). HCV RNA was determined using the Roche COBAS TaqMan RT-PCR assay;
lower limit of quantification (LLOQ) =25 IU/ml. SVR12 rates were analyzed according to the first week
HCV RNA < LLOQ was attained. SVR12 rates were high in mono- and coinfected patients regardless of
time of virological suppression.

Again these data highlight that time point of achieving undetectability under modern DAA combination therapy has no predictive value for assessing treatment outcome or defining treatment duration at this point.
An interesting subanalysis of the TURQUOISE-1 study was presented addressing the question whether
ribavirin dose reductions in DAA+RBV combination therapy may potentially impact SVR rates. Hemoglobin decreases were comparable between 12- and 24-week treatment arms. Treatment-emergent anemia
was reported in 1 patient in the 12-week arm and in 3 patients in the 24-week arm. RBV dose modification due to decreased hemoglobin occurred in 6 patients (4 in the 12-week arm; 2 in the 24-week arm); all
achieved SVR12. No patient had a post-baseline Grade 3 or 4 decrease in hemoglobin. No patient used
erythropoietin or received a blood transfusion. In summary, among HCV/HIV-1 co-infected treatmentnaïve and -experienced patients, anemia events were infrequent with 3D+RBV treatment and did not
affect treatment outcomes.
One of the important remaining questions in the field is the efficacy of DAA based therapy for treatment
of acute HCV. Until now only PEG-IFN/RBV has remained the only recommended treatment option for
acute HCV in the EASL hepatitis guidelines. At CROI an interim analysis of the first 34 patients treated
in the DAHH-Study, evaluating the efficacy and tolerability of a 12-week boceprevir, P+R regimen in
AHCV genotype 1 infections in 10 participating Dutch hospitals was presented (18). HIV infected patients
visiting the outpatient clinic with a new ALT rise above the upper limit of normal were screened for the
presence of HCV RNA. If positive, stored historical plasma samples (within 6 months) were tested to prove
that the HCV infection was recent. Boceprevir, pegylated interferon + ribavirin for 12 weeks was started
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without a PEG-IFN + ribavirin lead-in and was initiated no later than 26 weeks after the presumed day
of infection. Primary endpoint was sustained viral response at week 24(SVR24) in patients with no HCV
RNA detected (Roche, CAP/CTM) at week4 (RVR4) and in all patients included (secondary endpoint).
The study is ongoing but fully enrolled with 65 patients included of which 8 cleared HCV spontaneously
and 57 started therapy. 34 patients have reached the SVR12 evaluation endpoint. SVR rates for those 34
patients are shown below in figure.

The main findings of the study are that the addition of boceprevir to PEG-IFN + RBV halves therapy duration of acute HCV to 12 weeks and that a high 95% SVR rate was obtained in patients who achieved a
RVR4 (95% CI 75%-99%). Overall, SVR24 however was disappointing low with 76% in the ITT population (95% CI 58%-89%). Neither IL28 RS1297 nor the RS809 genotype had an impact on SVR12 results.
No unexpected side effects were observed. As not all the patients responded to therapy the role of DAAs
in acute HCV still needs to be defined.
After all, in the original N Engl J paper on treatment of acute HCV with non-modified interferon 98%
of patients received SVR with interferon alone. Obviously, with advent of DAA therapy the role of PEGIFN/RBV for treatment of acute HCV infection is going to change. In a poster presentation at CROI potential changes in the annual rates of treatment initiation in Europe for AHC coinfection in the DAA era
were presented from the PROBE-C study. The PROBE-C study is an observational European cohort on
AHC in HIV coinfection. From 2007-2014 483 AHC episodes were documented in 461 HIV-infected patients from Austria, Denmark, France, Germany, Great Britain and Spain. All patients were male, median
age was 41 years. Main routes of transmission were MSM (99.4%) and IVDU (0.6%). 77.2% of patients
were infected with HCV GT1 and 18.9% with GT4. Median baseline HCV-RNA was 2.190.460IU/mL
and median CD4+ T cell count 466 cells/μL. 74,4% of all patients received cART, 86% had baseline
suppressed HIV-RNA (In 62/509 (12.2%) episodes AHC resolved spontaneously, in 331/509 (65%) treatment with pegIFN/RBV was initiated within 24 weeks of AHC diagnosis. Median time from diagnosis to
treatment initiation was 8 weeks. SVR rate was 70.1%.
Overall, as shown in figure there was an increase in treatment initiation for AHC from 2007-2012. How-

Original article . 366

HAART, HIV correlated pathologies and other infections ~ 2015

HAART
HAART
HIV correlated pathologies
and other infections

ever, since 2012 an annual decline from 71% to 55% was observed. There was no association between
treatment initiation and HCV transmission risk, HCV GT, HCV RNA levels or baseline ALT.

In conclusion, treatment uptake for acute HCV has substantially decreased in the last 2 years potentially
reflecting patients’ and/or physicians’ wish for a short, well-tolerated and highly successful DAA-based
therapy which to date is only approved and reimbursed for treatment of chronic HCV infection. However,
when treatment during AHC is withheld, more patients remain viremic, which then may foster the epidemic of AHC among HIV-infected MSM. Therefore, studies evaluating safety and efficacy of IFN-free
DAA regimens for AHC are urgently needed.
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