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Letter from the Editor

Dear Colleagues
Regardless of the large number of antiretroviral drugs
available today, and the possibility constructing very
effective, easy-to-take, and well-tolerated treatment
regimens against HIV, new antiretrovirals continue to be
developed. There are still some niches — although they
are growing smaller every day — and unmet needs that
remain to be filled.

T

he latest contribution to the antiretroviral palette is
a new NNRTI — doravirine from MSD. The history of
NNRTIs has been long and very successful, with efavirenz as one of the most prescribed antiretrovirals ever.
It is both effective and, generally well tolerated, but has some
disadvantages, the most important of which are CNS sideeffects and a low genetic resistance barrier. CNS side-effects
are rare in other NNRTIs, although each one has its own
shortcomings. Nevirapine, which is very well tolerated, has
been associated with an increased initial risk of hypersensitivity and hepatic side-effects. Rilpivirine is also well tolerated,
but with the disadvantages of needing to be taken with food
and having an important interaction with proton pump inhibitors and H2 blockers. Etravirine has a higher genetic barrier than the other NNRTIs, but needs to be taken twice daily
and has not been thoroughly tested against other regimens in
ART-naïve patients. Doravirine seems to override most of the
disadvantages of the older NNRTIs, even if we do not have all
the data yet. It has been well tolerated, with few side effects
(including CNS adverse events), in studies so far, and has no
negative effect on blood lipids.
However, in order to detect possible uncommon side-effects,
one needs to have real-life experience from a large number
of patients. Doravirine’s effectiveness in antiretroviral-naïve
patients has been shown in two studies: its non-inferiority in
comparison to efavirenz (in the DRIVE-AHEAD study) and
to darunavir/r (in DRIVE-FORWARD). The genetic barrier is
higher than for efavirenz, nevirapine, and rilpivirine, and it also
has effect on virus with some NNRTI mutations, like K103N
and Y181C. Altogether, doravirine looks like an attractive alternative, both in antiretroviral-naïve adult patients and for use in
treatment switch (tested in DRIVE-SHIFT), although previous
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treatment failures and resistance to NNRTIs and to the NRTI
backbone have to be considered. Not enough data is in to know
if it can be used (in combination with two NRTIs) in patients
with NNRTI- and/or NRTI-mutations. In such cases, the first
line of treatment is still boosted PI- or INSTI-regimens (i.e.,
bictegravir or dolutegravir). Doravirine (Pifeltro), together
with generic emtricitabine/tenofovir DF, is recommended as
an alternative regimen in the Swedish national guidelines — a
cheaper alternative to the recommended dolutegravir + generic
emtricitabine/tenofovir DF in first line treatment of antiretroviral-naïve patients. The reason that the single tablet combination, Delstrigo (doravirine+TDF+3TC), is not recommended is
that it is considerably more expensive than administering two
pills.
NNRTIs will continue to play a role in the future, and my
prediction is that doravirine will become a commonly used
drug, both in naïves and for treatment switch, if nothing unexpected occurs. However, as in the case of other new drugs,
prudence should be observed until we have more real-life data,
with particular caution advisable in women with childbearing
potential, since no data on risks of administration during pregnancy are available yet.
You will find a lot of engaging reading in this last issue of HIV
& Virology News before the fall. The next number will be distributed in October and will cover the IAS meeting in Mexico
City, among many other topics. Until then, I wish you a pleasant summer!

Magnus Gisslén
Editor
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Two Pieces

Two Pieces
Demi Lovato is a US singer with a string
of hits to her name (many of which
observant aficionados will find hidden
in plain sight in this article, sadly no prizes for finding them). The newest single
tablet regimen to hit our shelves carries a strange mash-up of her name, it’s
called Dovato. It consists of two pieces,
dolutegravir and lamivudine. This may
be considered a complete regimen (as
per the recommendation for approval)
or may be just a convenient way to give
the two agents together as part of a 3
or more drug regimen.

D

emi’s biggest hit was ‘Heart attack’
but her antiretroviral namesake gives your heart a break. Specifically,
it is without the abacavir found in
its predecessor Triumeq and, of course,
is without a tenofovir component. This
conveniently takes the abacavir vs tenofovir debate off the table (as does the
first 2 drug, fixed dose regimen Juluca),
because so far this had been a debate
that abacavir always lost, mainly due to
the D:A:D data associating it with increase myocardial infarction risk but
also lower rates of success in high viral
load subjects in ACTG5202 when partnered with Atazanavir/r or efavirenz
plus the need for HLA B5701 screening.
So this regimen gives the heart, kidneys
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and bones a break from the potential
adverse effects of ART. It is logical for
us to think taking fewer medications
will mean lower rates of adverse events,
one of the key attractions for patients of
the two-drug regimens. To the payers
for health care, 2-drug regimens have
the potential to be ‘value propositions’,
keeping more patients successfully managed for less money. Of course, this is
predicated on efficacy and durability
being equivalent, the genetic barrier, pharmacokinetic forgiveness and
consequence of failure and drug interactions being similar. Additionally,
neither 2-drug regimens are complete
regimens for hepatitis B, so subjects
need to be Hepatitis B surface antigen
negative and adequately (this is not
established, but probably >10-12mlU of
anti-HBs) vaccinated. It also requires
that the two drugs are well chosen, lest
three well-chosen drugs do better than
2 ill-chosen ones.
Unlike Juluca, having 3TC as the partner for dolutegravir in Dovato means no
food requirements and H2/PPI antacids
are OK. INSTI restrictions on divalent
cations still apply. But like Juluca, Dovato
combines dolutegravir with an agent
known to have a low genetic barrier and
easy development of resistance. While
many consider abacavir is also weakened

by the M184V mutation, because the
mutation may arise in the presence of
abacavir alone, clinical data adding abacavir into subjects with M184V already
present have demonstrated its activity
is undiminished, underlining why this
2 NRTI backbone has been a highly effective partnership. Tenofovir is hypersensitized by M184V so we can surmise
that if 3TC or FTC fails in a tenofovir
containing regimen, the tenofovir will
step up to cover the resistant virus.

Can we be Confident?

So does a 3TC-based or rilpivirine-based
two drug regimen lack a plan B and put
the durable efficacy established over 23
years of triple therapy on the line? Just
one mutation, 184I/V or 138K could ruin
the friendship, as we know, due to some
unwise experiments, that dolutegravir
alone doesn't durably work and a subset
of subjects see emergence of integrase
class resistance mutations.
Well, in some ways 3TC and the 184V
mutation remains a mystery. M184V is
known to impact viral replicative capacity, hence with 3TC monotherapy in
the distant past viral load fell, started
to rebound, coincident with M184I or
V emergence, but typically settled half a
log below baseline. Furthermore, in the
MobiDip study, subjects with known
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history of M184V were randomised to
PI/r monotherapy or PI/r + 3TC, viral
suppression was better maintained in
the group that included 3TC. We have
also seen in initial therapy that 3TC
plus PI/r regimens do as well as 2 NRTIs plus PI/r particularly from a safety
standpoint. This was particularly evident in GARDEL, where a lot of subjects
took AZT+3TC as the NRTI backbone
with Kaletra, but was also true in in the
ANDES study where the control group
took tenofovir DF + FTC with darunavir/r. Furthermore, a meta-analysis of 4
studies examining switch to 3TC+PI/b
proved, within the FDA 4% confidence
margin, that this regimen was as effective
as a regimen with 3 active drugs.
The recommendation for EU approval
for Dovato, is based on 48 week data
from the 2 GEMINI studies (see HIV &
Virology News number 3 2018,3-6 and
HIV and Virology News Edition 4 2018
pages 3-6). These studies showed similar speed and depth of suppression and
similar proportions of subjects with
suppressed HIV RNA at week 48 with
3TC + dolutegravir versus tenofovir DF +
FTC + dolutegravir. Host factors such as
age, sex and race did not have any impact
on study results. Results did not change
when three strata of baseline viral loads
were analysed: >100,000, >250,000 and
>400,000 copies/mL. The main caveats
were that the rates of suppression appeared lower with the 2 drug regimen
in the small number of subjects with low
(<200) baseline CD4 cell counts (mainly
due to administrative reasons, not virological failure or resistance) and the study
excluded subjects with baseline viral
loads >500,000 cps/mL. From a safety
standpoint expected changes in renal
and bone biomarkers significantly favoured the dolutegravir plus 3TC arm. This
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would not have likely been the case if
TAF + FTC was the comparator but this
combination was not available in all jurisdictions where the studies were conducted.

Unbroken

Data from Gilead Sciences presented at
CROI 2019 suggested that in their Biktarvy
development programme, when subjects' baseline samples were screened for
M184I/V using deep sequencing about
10% of subjects had this mutation which
had been missed on standard Sanger/
bulk sequencing. Similar screening data
have not been reported from GEMINI but
assuming a similar observation in subjects entering these studies it does not
seem to impact the success of the 2-drug
regimen. Of note, however, there was not
a single case of virological failure associated to resistance development in GEMINI, consistent with the observations of
the dolutegravir development program
with 3-drug regimens.
So far, so great, but given the newness
of the Dovato regimen and the extensive
history of disappointment with previous
attempts at 2-drug regimens (e.g. efavirenz + indinavir or Kaletra, atazanavir
or PI/r with raltegravir or maraviroc to
name but a few) it makes sense to wait
for durability data. It is anticipated that
96 week results will be released at the
IAS conference in Mexico July 21-24. It’s
not too late to register for this year’s conference, which promises an interesting
clinical program.

Only Forever

Successful treatment for HIV infection begins at diagnosis and leads to
both normalisation of the patient’s life
expectancy and prevention of onward
transmission. Given the relatively limi-

ted choice of agents that are unlikely to
impact comorbidities or trigger clinically
relevant drug interactions over a patient’s life time, getting regimen choice
right from the start and regularly fine
tuning therapy is an important part of
the art of ART. The new 2-drug regimens
may potentially have a role in simplifying
therapy and Dovato in particular has few
drug interactions. In looking at the results of switch studies, comparator arms
are critical but we should start with the
premise that viral load shouldn’t come
back and that the new regimen should be
preferred by the study participants.
Data on 3TC + dolutegravir as a switch
agent are limited at present but studies such as LamiDol and ASPIRE have
been reassuring that this regimen will
maintain suppression over prolonged
follow-up in well chosen (i.e. never
failed) subjects. Indeed, I would anticipate most of the use of Dovato will not
be in treatment naive subjects like those
in Gemini but in selected subjects established suppression of HIV RNA on a
standard 3-drug regimen who will then
modify their regimen by dropping the
abacavir or tenofovir component and
maintaining or switching the third agent
to dolutegravir.
Juluca is much more established in
this market as a 2 drug regimen. According to GSK results for Q1 2019, Juluca
sales reached around US$70 million for
the quarter, so is a small but growing
player in the antiretroviral games. The
use of Juluca is based on the SWORD
studies which only included never failed, Hepatitis B surface antigen and core
antibody negative subjects with suppressed HIV RNA and was only comparative for the first 48 weeks.
Juluca has some disadvantages relative to Dovato. The rilpivirine component requires dosing with food (at least
350 calories in a mix of fat, protein and
carbohydrate), may lack forgiveness regarding dosing timing accuracy in some
subjects and the regimen needs to be avoided in subjects needing antacid remedies
due to the pH dependent absorption of
rilpivirine requiring avoidance of H2 and
PPI drugs (see label details regarding H2
use with dose separation) and the need
to avoid most liquid antacids due to the
divalent cation chelation of dolutegravir.
Initial data from SWORD had suggested
that the switch has introduced an excess if adverse events as subjects on a
stable, tolerable regimen sometimes had
trouble getting used to the new regimen
or experienced possible dolutegravir
effects on sleep or mood. In the second
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year of SWORD (to week 100) emergent adverse events were uncommon.
However, there had been six virological
failures, compared with three in the first
year after switch. Of all the failures, three had NNRTI mutations and one subject the G193E integrase mutation that
has previously been observed as emergent in dolutegravir failure. This is on a
denominator of 990 subjects randomised.
So failure was very uncommon but in
general we would expect most failure to
occur in the first year after switch (think
SwitchMRK studies with raltegravir).
While the UK BHIVA conference is rarely
a source of revelation, this year’s ‘Spring’
conference shared the threee-year results of SWORD. The results are reassuring. Safety was maintained with few
further emergent adverse events and
maintenance of suppression of HIV RNA
in 84% of subjects switched at baseline
and 90% of those switched at week 48.
Only three further protocol defined virological failures were seen between week
100 and week 148. One subject saw the
emergence of the G193E integrase mutation and two subjects developed NNRTI
mutations. Consistent with previous
trials where TDF was removed from a
treatment regimen, renal and bone markers known to be affected by TDF improved.
As with GEMINI not really defining
the treatment population for Dovato,
SWORD probably does not define the
population for Juluca. The NEAT foundation’s 33 study, known as WISARD
(https://www.clinicaltrialsregister.eu/
ctr-search/trial/2017-004040-38/ES)
is looking a 150 subjects with known
K103N mutation (thought not to impact
rilpivirine) and allowing subjects with
NRTI and PI mutations who are stable
on a currently suppressive regimen to
be randomised to Juluca. the study is
currently recruiting and so will not report 48-week data for some considerable
time. However, it is likely to help support
and define the role for Juluca in subjects
with more complicated treatment histories who are often taking complex,
interacting and expensive later line regimens.

Summary

Dolutegravir based two drug regimens
are an emergent approach in HIV management. The gradual uptake of Juluca
(dolutegravir + rilpivirine) and recent
US approval and EU CHMP positive
opinion for Dovato (dolutegravir + 3TC)
suggest the data for these regimens in
both convincing for regulators and in-

HIV & VIROLOGY NEWS 2· 2019

Figure 1. HIV-1 RNA <50 c/mL (FDA Snapshot) at Weeks 48, 100, and 148

Figure 2. Change in (A) Bone and (B) Renal Biomarkers at Week 148

creasingly so for prescribing Physicians.
Long term follow-up of the SWORD studies has found few virological failures
and good tolerability and 96-week data
from GEMINI is now eagerly awaited.

Reading
https://www.songfacts.com/songs/demi-lovato
Van Wyk J et al Durable suppression and low
rate of virological failures 3 years after switch
to DTG+RPV two-drug regimen: SWORD 1 and
2 studies. BHIVA 2019 https://www.bhiva.org/
file/5ca469a56b895/AbstractBook2019.pdf
Ciaffi L et al. Boosted protease inhibitor monotherapy versus boosted protease inhibitor
plus lamivudine dual therapy as second-line
maintenance treatment for HIV-1-infected patients in sub-Saharan Africa (ANRS12 286/MOBIDIP): a multicentre, randomised, parallel,
open-label, superiority trial. Lancet HIV. 2017
Sep;4(9):e384-e392.

GRAEME MOYLE
Associate Specialist in HIV Medicine
Chelsea and Westminster Hospital
London, United Kingdom
(Graeme Moyle is a speaker and advisor to
BMS, Gilead Science and Merck. He is an advisor to Tobira Therapeutics.)
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The
biological clock of persons living with HIV

The biological clock of persons
living with HIV: is it running fast?
Aging of people living with HIV is an
active topic of research and an important concern in HIV clinics all around
the world. It is widely accepted that
HIV infected persons have a higher risk
of suffering “non-AIDS” complications
such as cardiovascular disease, cerebrovascular events, malignancy, liver
disease, kidney disease, bone disease,
and neurocognitive decline that are
classically associated with the normal
aging process [1].

H

owever, there is not consensus
about if the higher risk of these
complications occurs because
of an accelerated aging process –
complications occurring prematurely- or
an accentuated aging process with a
higher prevalence of complications at
every age strata. The majority of studies trying to solve this question have
looked at the incidence of these complications in comparison with HIV negative controls. But there is an alternative
approach that involves the use of biomarkers of aging or -to use a catchier
name- “biological clocks”.
Chronological age is the strongest
risk factor for diseases associated to
aging. However, everybody accepts the
idea that two individuals with the same
chronological age can be biological
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older o biologically younger depending on factors such as genetics, health
behaviors, nutrition, exercise and chronic
diseases. In our field the question is if
two persons of the same chronological
age but one being HIV-infected and the
other being HIV-uninfected have the
same biological age or if HIV makes the
biological clock to tick faster. A good biological clock would be able tell the difference and predict the functional capability of a person and how it changes with
age. Besides, a biological clock would
be a practical way to test interventions
against premature aging. Several studies
have recently looked at some of these
biomarkers of aging in HIV infected
individuals.
David De Francesco and collaborators
have evaluated biomarkers of aging in
persons living with HIV, carefully selected HIV-negative controls and blood
donors in the setting of the COBRA
(Co-morbidity in Relation to AIDS)
collaboration [2]. In this study investigators used a validated algorithm based
on 10 biomarkers of aging identified by
the MARK-AGE project. MARK-AGE is
an ambitious project supported by the
European Commission whose main goal
was to identify a set of biomarkers of
aging that would measure biological age
better than any marker in isolation [3].

The selected biomarkers included:
• The proportion of cytosine methylation at 6 different gene positions.
It is well known that chronological
age has a profound effect on DNA
methylation levels. Current technology allows the identification of the
specific genome locations of CpGs.
CpGs dinucleotides are regions of
DNA where a cytosine nucleotide
is followed by a guanine nucleotide.
Age has a strong effect on DNA methylation levels on tens of thousands
of CpG sites. The different patterns
of these methylations have been
used to design biological clocks.
• Levels of dehydroepiandrosterone
sulphate (DHEAS) and N-glycan
peak 6 in plasma.
• For males: levels of N-glycan peak
6, lycopene and prostate specific antigen in plasma.
• For females: levels of ferritin,
N-glycan and a-Tocopherol in plasma.
Using this algorithm investigators calculated the biological age or participants
and defined “age advancement” as the
difference between biological and chro-
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nological age. Positive age advancement
means that the individual is biologically
older and negative age advancement
means that the individual is biologically
younger.
The study included 134 HIV-positive
and 79 HIV-negative participants older
than 45 years. Cases and controls had
similar sociodemographic and lifestyle
factors because they were prospectively enrolled in the COBRA cohort from
HIV outpatient clinics and sexual health
centres in Amsterdam and London.
HIV-infected participants had been virologically suppressed for at least 12
months while on antiretroviral therapy.
In addition, the study included 35 agematched blood donors from Amsterdam.
The main results of the study were
that HIV-infected COBRA participants
were 13.2 years biologically older than
their chronological age, that HIV uninfected COBRA participants were 5.5
year biologically older and that blood
donors were 7 years biologically younger
(Fig 1). Age advancement was weakly
negatively correlated with chronological
age with no significant interaction with
HIV-status/group. In multivariable analysis factors significantly associated to
age advancement were chronic hepatitis
B infection, total anti-CMV IgG antibody
titer, a nadir CD4 lower than 200 cells/
μL and CD8 T cells (higher the CD8 T
cells = more age advancement). Interestingly among HIV-infected participants,
cumulative exposure to saquinavir was
also associated with age advancement.
Surprisingly, smoking and alcohol
consumption were not associated with
age advancement.
Authors emphasized that the reason
why blood donors were biologically
younger than the rest of participants,
including the HIV-negative controls, is
probably due to the strict requirements
for blood donation in the Netherlands
that exclude potential donors with latent
infections. For example, the prevalence
of CMV infection was only 22.9% among
blood donors which is considerably less
than in the general Dutch population
(50% prevalence at 50 years of age).
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Fig 1 Age advancement (biological minus chronological age) in HIV-positive and HIV-negative COBRA participants
and blood donors. Adapted from De Francesco et al. Do people living with HIV experience greater age advancement
than their HIV-negative counterparts? AIDS 2019; 33:259–268.

In conclusion, this interesting study
confirms that the biological clock of
people infected with HIV who are receiving suppressive antiretroviral therapy
is running fast. The study also highlights
that the main reason for this age advancement appears to be viral coinfections
(CMV and chronic hepatitis B), the legacy of a low CD4 cell nadir and possibly exposure to certain antiretrovirals.
The fact that age advancement was only
weakly negatively associated with chronological age argues more in favor of an
accentuated than an accelerated aging
process in HIV infected persons.
Horvath and Levine also evaluated age
advancement in HIV infected individuals
using one epigenetic clock [4]. Taking
advantage of the fact that chronological
age has a profound effect on DNA methylation levels, Steve Horvath has developed an epigenetic clock based on 353
CpGs sites [5]. The ability of this clock
to predict chronological age, regardless
of the tissue or cell used, is noteworthy
having a correlation of 0.96 with an error

of just 3.6 years. This is much better than
for example blood telomere length that
in general has a correlation with chronological age of only 0.3 [6].
Using blood and brain tissue from HIV
infected individuals and uninfected controls Horvath and Levine measured age
advancement in blood and brain tissue
from HIV infected individuals and uninfected controls. The analysis suggested
that the brain regions of HIV infected individuals were on average 7.4 years older
than those of controls. When age acceleration was determined in blood, investigators found that HIV infected persons
had an age acceleration of 5.2 years
greater than that of controls. Importantly,
multivariate analysis showed that participants with detectable viremia had an
age advancement that was on average 3.6
years greater than the age advancement
of HIV-infected participants with suppressed viremia. Gross and colleagues [7]
also measured epigenetic age in HIVpositive individuals receiving antiretroviral therapy and HIV-negative controls
and found and age advancement of 4.9
years in whole blood which is very similar
to the findings in Horvath study.
The other biomarker of aging that has
been repeatedly studied in HIV-infected
persons is blood telomere length. Telomeres are repetitive nucleotide sequences
at the end of each chromosome that
protect genes from cumulative shortening after each cell division. Due to the
“end-replication problem”, without telo-
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meres chromosomes would continuously
shorten and genes would be truncated.
As mentioned previously, telomere shortening is associated with aging, being the
average rate of decline greater in men
than in women. There is a close association between shortened telomere length
in peripheral blood mononuclear cells
and diseases of aging, including cardiovascular diseases, dementia, and cancer
[8].
Importantly to understand telomere
biology during HIV infection is the
concept that telomere length of T cells
subtypes shortens as these cells proliferate and divide after they encounter
an antigen. Consequently, telomere
length is longer in naïve cells, shorter
in memory cells and even shorter in
effector cells. Given the enormous antigenic stimulation that happens during
untreated HIV infection - due to HIV
replication by itself and also due to
microbial translocation, CMV and other
coinfections - it is not surprising that
untreated HIV-infected persons have
blood telomeres that are shorter than
in HIV-uninfected controls. After HIV
seroconversion it has been shown that
blood telomere length decreases by
approximately 13 % [9].
In a cross-sectional study comparing
HIV infected and uninfected adults, it
was reported that the effect of HIV infection on blood telomere length was
similar to one decade of aging and
that a historical peak viral load above
100,000 HIV RNA copies/mL was associated with even shorter blood telomere
length [10]. In antiretroviral naïve HIV infected participants in the NEAT001 clinical
trial, Alejos et al [11] reported that a viral load above 100,000 HIV RNA copies
has an effect on blood telomere length
similar to 7 more years of aging. Therefore, compared to an HIV negative
person with the same chronological
age, an HIV infected person with a viral
load above 100,000 HIV RNA copies/
mL has the blood telomere length of an
individual almost two decades older.
Interestingly after starting antiretroviral
therapy blood telomere length increases
probably in keeping with the decrease in
antigenic stimulation concomitant with
virological suppression [12]. This increase in blood telomere length is probably an expression of immune reconstitution characterized by a decrease in
memory T cells and an increase in naïve
T cells.
Taking all the above data together,
aging biomarkers in HIV infected individuals tell a similar story.
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• Compared to HIV uninfected controls, persons living with HIV and
receiving suppressive antiretroviral therapy are approximately 5-13
years older than their chronological
age. The estimation of the age advancement depends on the biological clock used.
• There is little evidence based on
biological clocks that HIV produces
accelerated aging. Results are more
in line with accentuated aging.
• It appears that the main drivers of
age advancement are coinfections
and the effect of former profound
immunodeficiency.
• Based on longitudinal changes in
blood telomere length antiretroviral therapy seems to have an “antiaging” effect.
With one exception all the studies described above are cross-sectional. There
is a lack of data about the evolution of
these aging biomarkers after antiretroviral therapy is started and maintained
in the long term. Multiple questions
remain to be answered: Would HIV infected persons who have been treated
for decades eventually recover their age
advancement? Apart from antiretroviral
therapy which other interventions could
be useful to set back the biological clock?
Can we use biological age as an endpoint
for trials exploring these interventions?
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CROI Chair Richard Koop at the opening Session.

CROI 2019
The annual Conference on Retroviruses and Opportunistic Infections
(CROI) brings together top basic, translational, and clinical researchers from
around the world to share the latest
studies, important developments, and
best research methods in the ongoing
battle against HIV/AIDS and related infectious diseases. In March 4 - 7 2019,
CROI was held in Seattle, USA. It was
the 26th CROI conference.

T

he Congress limits the number of
attendees to 4,000, in order to maintain an appropriate setting for scientific exchange. Among these registrants in 2019, 74 countries were represented and 37 % of the 4,000 came from
outside of North America. 40 % of accepted abstract presenting authors were
from outside the US.
All this was pointed out by Dr Richard A.
Koop, CROI Chair, at the Opening session.
In February 5, 2019, the US president
announced in his State-of-the-Union
address, the goal of ending the US HIV/
AIDS epidemic in 10 years.
– And two days later an editorial was
published in JAMA, with Dr Anthony
S. Fauci as the lead author, with some of
the details of that plan, Dr Koop said.
He continued with introducing Dr Fauci
as the first lecturer at the Opening session.
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Bridge the gap to what we
realistically can do

In the United States, there are 1.1 million
people living with HIV, of whom 14 %
are unaware of their infection. 703,413
people with AIDS have died. There were
38,281 newly diagnosed HIV infections
in 2017 – and 21 % of these happened
among youths 13 - 24 years old, Dr Fauci
started by stating.
– Also we have a disparity among
demographic groups – men who have
sex with men (MSM), Blacks/African
Americans bear the greatest burden of
HIV, he continued.
On a scientific basis, we have the tools
to end the epidemic, Dr Fauci established.
– Theoretically, if we accessed and put
antiretroviral therapy (ART) to everyone who has HIV-infection, and provide
pre-exposure prophylaxis (PrEP) for
all at high risk of HIV, we actually could
rapidly end the epidemic!
But unfortunately we do not live in a
theoretical world. The task at hand is to
bridge the gap between what is theoretical
and what we can actually do as a realistic
concept. The US national average rate
of viral suppression in people diagnosed
with HIV infection is 59.8 %.
– Experiences from at first San Francisco,
then from New York and Washington,
proves that it is possible to address this.

The Space needle in Seattle was built for the 1962
World's Fair, and is an icon landmark for the city.
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The rates of new diagnoses in these
three cities have been reduced by approximately 50 % in ten years. So it is feasible. But how do we make it work?

Four pillars

This led Dr Fauci to describe the evolution of the multi-agency HHS (U.S. Department of Health & Human Services)
plan. Representatives from Centre of
Disease Control and Prevention (CDC),
National Institute of Health (NIH),
Health Resources & Services Administration (HRSA) and Indian Health Service
got joined with the HHS.
– We had the right people, at the right
place at the right time.
They found something interesting:
There are some incidence hot-spots, or
concentrated areas.
– Demographic hot-spots everybody
already knew about. 13 % of the U.S. population are Blacks/African Americans,
but they account for 43 % of new infections. Of those, 60 % are MSM and 75 %
are under the age of 35, Dr Fauci said.
The thing they found that came as a
surprise was there are also geographic
hot-spots. There are 3,007 counties in
the U.S. During 2016 - 2017, more than 50
% of new HIV infections occurred in 48
of those counties, plus Washington D.C.
and Puerto Rico.
– Also seven, mostly southern, states
had a very disproportionate high incidence of HIV-infection in rural areas –
not in the cities.
The HHS plan have some clear cut targets. It is not a basic or clinical research
plan – it is fundamentally an implementation plan. Implementation research will
be employed to ensure best practices.
– The goal is to achieve a 75 % reduction in new HIV infections in 5 years,
and at least a 90 % reduction in 10 years,
Dr Fauci explained.
There are four pillars for achieving this:

Diagnose all people with HIV as early as
possible, treat the infection rapidly and
effectively to achieve sustained viral
suppression are the first two.
– Then to protect people at risk for HIV,
using potent and proven prevention interventions – including PrEP – is needed.
Also to respond rapidly to detect and respond to growing HIV clusters and prevent
new HIV infections. It's nothing complicated – it is what was is already being
done in San Francisco and Washington.

Can be applicable to the entire country

The implementation of the plan is to focus initially on high-incidence geographic
areas and emphasize early diagnosis,
immediate treatment and engagement.
Also to expand PrEP to an increased use
in at-risk population to at least 50 %.
– We want a rapid and overwhelming
response to emerge in HIV clusters. To
monitor for early detection of clusters,
and to treat each new diagnosis as a "sentinel event".
Dr Fauci ended by asking what is new
and different about this initiative, and why
is there optimism that it will succeed?
– Because it is the first time that an

accelerated effort to implement HIV
treatment and prevention in the U.S. has
been simultaneously undertaken by multiple HHS agencies – that in turn are focused on highly specific and concentrated
target populations, was his answer.
He added that if we do that, it will then
ultimately be applicable to the entire
country.
Dr Fauci ended by quoting an article
he himself had written, published in The
Washington Post, January 10, 2016:
– We really do not have any excuses.
We have the tools to end the HIV/AIDS
epidemic – so we certainly are going to
give it a try!

Predictors for syphilis in HIV
infected women

In another session, Dr Jodie DionneOdom talked about incident syphilis
rates and predictors in U.S. women with
HIV. She started by presenting data that
showed that the incidence of syphilis in
women in America is rising.
– Factors associated with syphilis infection among women with HIV are
needed to inform screening guidelines.
The hypothesis for our study was that
predictors of incident syphilis in women
with HIV are different from predictors
in men with HIV – as the majority of
them have MSM as their risk factor, Dr
Dionne-Odom said.

Anthony S. Fauci
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It was a longitudinal cohort study
at 8 U.S. sites, including women with
HIV clinic visits from January 2005 to
December 2016. Clinical and laboratory
data were collected from the electronic
medical record. Patient reported outcomes (PROs) were also collected.
A total of 4,795 women in HIV care
were identified. Of those 92 % were
tested for syphilis at least once. 417 (9.4
%) had a positive syphilis testing.
– The strengths of the study are that
it is a nationally representative cohort.
Also that behavioral data were collected
every 6 months. Limitations include that
behavioral data were self-reported and
that serological syphilis testing has limitations, she pointed out.
The conclusions were that the annual
incident syphilis rate is 760 cases per
100,000 person years for women engaged
in care in urban U.S. centers 2005 - 2016.
– Race, intravenous drug use and hepatitis C coinfection were strong and independent predictors of incident syphilis
in women. The association between drug
use and incident syphilis in women with
HIV may be mediated via transactional
sex, or sexual networks, Dr DionneOdom reported.
The study implications are that the findings support an intersection between
the syphilis epidemic and the drug use
epidemic among women. HIV cohort
studies can improve STI data capture for
women.
– Novel intervention studies to prevent
syphilis infection in women with HIV
are needed, she stated.

Point-of-care testing can
improve outcomes

At the same session, Dr Paul K. Drain
talked about point-of-care viral load testing.
– Globally, less than half of all people
living with HIV (PLHIV) have achieved
viral suppression, he said.
Delays with obtaining laboratory test
results, in resource-limited settings, present challenges for monitoring ART.
– We assessed whether point-of-care
HIV viral load testing with task-shifting
changed treatment and care outcomes
for PLHIV on ART in South Africa, Dr
Drain explained.
The study STREAM was an open-label,
two arm randomised controlled trial at
a public clinic in Durban, South Africa.
The intervention was point-of-care viral
load testing and same day counseling,
with task shifting to an enrolled Nurse
(who was a Registered Nurse in the U.S.)
Standard of care was laboratory HIV
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viral load testing, and care from a professional Nurse (Nurse practitioner in the
U.S.).
– We found that point-of-care viral load
testing with task shifting significantly
improved viral suppression, retention in
care and referral into community-based
care, Dr Drain reported.
Another conclusion was that point-ofcare testing can simplify health care and
improve outcomes for positive adults
receiving ART.
– So increasing access to point-ofcare HIV viral load testing could help
to achieve the 90-90-90 targets, was his
final conclusion.

Paul K. Drain

Gene editing in primates

One session was on strategies for HIV
cure. The first speaker was Dr Tricia H.
Burdo, who talked about editing of the
SIV genome in nonhuman primates.
– We are using CRISPR/Cas9 technology with multiplex guide RNAs (gRNA),
and targeting both long terminal repeats
(LTRs) and gag genes. In this way we are
removing large sections of HIV DNA, so
we have a low probability of escape, Dr
Burdo said.
She reported that they had designed
and confirmed an all-in-one adenoassociated virus delivery vector for targeting LTRs and gag of the SIV genome
with this technology.
– We showed cleavage of the SIVmac239 DNA by AAV/CRIPR-Cas9 in
vitro, as well as in ex-vivo treated rhesus
peripheral blood mononuculear cells
(PBMCs). We also showed – for the first
time – SIV viral DNA cleavage in the
blood after AAV-9-CRISPR treated macaques.
Dr Burdo continued by saying that preliminary data show a lack of viral out-

Tricia H. Burdo

Pablo Tebas

growth from PMBCs from nonhuman
primates after gene editing.
– And we showed widespread biodistribution of Cas9 DNA in tissues –
confirmed by ddPCR and DNAScope.
Finally, we have shown confirmed viral
excision in tissues, including spleen, lung
and lymph nodes, after in vivo gene editing.

Cyclophosmamide delays
viral rebound

Enzymes called zinc-finger nucleases
(ZFNs) have been used to target HIV.
Dr Pablo Tebas talked about delayed
viral rebound during analytical treatment interruption after infusion of CCR5
ZFN-treated CD4 T-cells.
He presented a 3-arm open-label pilot
study on well controlled HIV-positive
individuals in which some were CCR5
delta32 heterozygotes. They received
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one single infusion of autologous CD4
T-cells modified at the CCR5 gene by
RNA encoding ZFN SB-728, with or
without the prior administration of two
different doses of cyclophosmamide.
– Introduction of CCR5 ZFNs via RNA
transfection was safe and well tolerated.
It led to similar levels of disruption as
adenovirus vectors, Dr Tebas stated.
A single dose of cyclophosmamide led
to an increase of engraftment. The administration of the product was associated with a modest, but significant delay
in viral rebound during the treatment
interruption, he continued.
– Maintenance of low level viremia for
up to 40 weeks in some participants, is
suggesting that a more efficient CCR5
modification could potentially benefit
more individuals from this cure strategy,
was Dr Tebas' last conclusion.

The value of romadepsin still
uncertain

Prof Deborah McMahon presented a
study on the effect of multidose romidepsin on HIV-1 expression in persons
on ART.
Romidepsin is a cyclic peptide histone
deacetylase inhibitor (HDACi), approved
by FDA for the treatment of T-cell lymphoma. It activates latent HIV virus in
resting and memory CD4+ T-cells isolated from individuals with HIV infection on suppressive ART – at concentrations that is 36 % of that used to treat
lymphoma, Prof McMahon explained.
– A study published by Wei et al 2014
showed that romidepsin is one of the
most potent HDACi for reactivating HIV
ex vivo.
The hypothesis for the study was that
treatment with multiple doses of romidepsin, administered at a dose below
the maximal tolerated dose, will be well
tolerated and activate HIV-1 transcription and virus production in participants
with HIV infection on suppressive ART.
Participants were randomised 4:1 to receive romadepsin in 3 different doses or
a saline placebo. The data she presented
at CROI were from the cohort that received 4 doses of 5 mg/m2 or placebo.
– In summary, we showed that multiple
doses of romadepsin were safe and generally well tolerated, administered at a
dose well below maximum tolerated dose.
The romadespin exposures we achieved
at levels were associated with proviral
activation ex vivo in infected donor cells.
There was no increase in viremia by any
measure at 24 hours after each infusion,
nor 72 hours post-infusion or by day 7.
– However, we did demonstrate signifi-
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cant pharmacodynamic effects 24 hours
after romadepsin infusion: A decline in
CD4, and increases in histone acetylation as well as activation of transcription
factors.
The implications were that they in
this RCT demonstrated a disconnect
between ex vivo and in vivo virologic responses to romadepsin.
– There was also a disconnect between
virologic responses and dose-related
pharmacodynamic effects on the host.
The value of romidepsin as a latency reversal agent remains uncertain and unclear at this point. There are multiple
romidepsin studies going on, given in
combination with broadly neutralizing
antibodies, Prof McMahon concluded.

A second cured patient?

The last speaker at this session was Prof
Ravindra Gupta, who gave one of the
most anticipated talks at CROI 2019. The
content of his presentation had generated
a lot of interest, and was afterwards
widely spread in general media. It might
be that Prof Gupta has found a second
"Berlin patient" – i.e. a patient that has

Deborah McMahon

Ravindra Gupta

been cured from HIV. It should however
be stressed that Prof Gupta himself preferred to use the term "remission" for
now.
– We all know that HIV uses CD4 for
cell entry, but it also uses a co-receptor
and CCR5 is the most commonly used,
Prof Gupta started by saying.
We know from previous studies that 1
% of Europeans are delta32 homozygous
and resistant to R5 HIV-1, he added.
– There is one reported case of HIV
cure, "the Berlin patient", which was
achieved through hematopoietic allogenic
stem cell transplantation with a delta32
homozygous donor.
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The case history that Prof Gupta presented was a patient diagnosed with
HIV-1 in 2003. Because CD4 count was
maintained, this individual was not
started on ART, until 2013 at which
point stage IVb Hodgkin lymphoma was
diagnosed. The patient was then started
on tenofovir/efavirenz, and achieved
viral suppression. Then the patient was
switched to TDF/FTC/raltegravir due
to the chemotherapy for the lymphoma.
– Unfortunately the patient failed multiple lines of chemotherapy and mobilization for autologous stem-cell transplantation. A search in the donor registry
search for an allogeneic hematopoietic
stem cell transplant (HSCT) was carried out, and found a donor with a HLA
high resolution match. The donor had a
homozoygous CCR5-delta32 mutation,
Prof Gupta told the audience.
The patient was transplanted.

aCD52 in the London patient, and with
ATG in the Berlin patient. Both patients
had mild graft-versus-host-disease.
– And both patients maintained 100 %
T-cell donor chimerism, Prof Gupta said.
In his summary, he stated that he had
presented a case with 18 months remission with no viral rebound after HSCT.
– Adaptive immune responses are
declining or absent post-transplant. This
case, in our view, reaffirms CCR5 as a
candidate for remission approaches
After his presentation Prof Gupta was
asked at which time-point he would use
the word cure instead of remission.
– If no viral rebound takes place, I'd
say within another 6 - 12 months, was his
answer.

Trial on community-based services

Universal testing and treatment is proposed as a strategy to achieve steep re-

duction in HIV incidence, Prof Richard
Hayes pointed out. He was presenting
the results of the HPTN 071 (PopART)
trial, in which the impact of universal
testing and treatment in Zambia and
South Africa had been investigated.
The PopART intervention includes
universal HIV counselling and testing, is
a combination prevention package delivered by community HIV-care providers. These were community residents,
specially trained to provide a door-todoor service for HIV, tasked to try to visit
every single household in the community,
and to see all household members.
– They offered universal HIV counselling and testing at annual intervals,
referral of HIV negative uncircumcised
men to medical circumcision services,
referral of pregnant women with HIV
to prevention of mother to child transmission, screening of symptoms of STIs
and TB and treatment, and promotion of
condoms, Prof Hayes said.
The PopART trial took place in 21
urban communities in Southern Africa.
It was a community-randomised trial, with the communities randomised
to three arms. Arm A had full PopART
intervention, including immediate ART
irrespective of CD4 count. Arm B also
received the PopART intervention, but
ART initiation was according to the current national guidelines. Arm C was the
standard of care arm with current service
provision levels, including ART initiation according to current guidelines – i.e.
the control arm.
– A random sample of 2,500 adults from
each community formed our population
cohort (n= 52,500), and they were followed up annually for 36 months, Prof
Hayes continued.

As for now – in remission

At the time for CROI, the patient had
been off ART for 18 months, and has
not had a viral rebound yet. Prof Gupta
made a comparison with what he called
the "London patient" with the "Berlin
patient". The first was homozygous for
wild type CCR5, in contrast to the latter
that was heterozygous for delta32.
– Both had infection with R5 using
viruses, the underlying cancer was different (myelogenous leukaemia in the Berlin
patient) and our individual had a single
HSCT, while the Berlin patient had two.
The London patient had no irradiation,
the Berlin patient had total body irradiation. The London patient had reduced
intensity conditioning and the Berlin
patient had full intensity conditioning.
T-cell depletion was carried out with
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A key component

In his summary, he said that PopART
achieved the first two UNAIDS 90-90
targets in arm A and B. High rates of viral
suppression was also achieved.
– PopART with ART according to local
guidelines (arm B) reduced HIV incidence
by 30 % in these high burden settings.
The lack of effect in the full intervention arm (arm A), where universal
treatment was delivered ahead of changes
in guidelines, was surprising and not explained by lower rates of viral suppression.
– We have now a lot of work to do– in
further analysis of quantitative, qualitative
and phylogenetic data in progress, to explore and explain this dissonant finding.
Nevertheless, the overall evidence for
the effectiveness of the intervention is
strong.
– We can conclude that communitybased services for universal HIV testing
at community level, and linkage to care,
are a key component of combination
prevention in the global effort to achieve
effective HIV control, Prof Hayes stated.

Raltegravir preferred regimen in
pregnant women

Pregnant women living with HIV require
effective ART for their own health – and
to prevent HIV infection in their infants.
Integrase inhibitors are potent and well
tolerated, but randomised trials comparing
their efficacy and safety to efavirenz containing ART during pregnancy is lacking.
This was the background for a study
presented by Prof Mark Mirochnick: A
randomised trial of raltegravir-ART versus efavirenz-ART when initiated during
pregnancy.
A total of 408 pregnant women with
HIV who were between 20 to less than
37 weeks of gestation, and naive to ART,
were enrolled at sites in Brazil, Tanzania,
South Africa, Thailand, Argentina and
the US. They were followed until 24
weeks post partum. 202 were randomised to efavirenz, and 206 to raltegravir.
– We found that both raltegravir and
efavirenz were safe and well tolerated in
women initiating ART during pregnancy,
Prof Mirochnick said.
Women receiving raltegravir had faster
viral load reduction and a greater proportion of viral load less than 200 copies
at delivery, mainly among those who enrolled later in gestation, he continued.
– Our conclusion is that these data support the use of raltegraivir-ART during
pregnancy – especially for women starting ART after 28 weeks gestation, he
stated.
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Dolutegravir versus efavirenz in
pregnant women

Prof Saye Khoo presented a trial on dolutegravir- versus efavirenz-based therapy
initiated in late pregnancy – DOLPHIN-2.
Around 1.5 million HIV-positive women become pregnant each year. Effective and timely ART has averted 1.6 million infant infections.
– In South Africa, around a fifth of
HIV-positive pregnant women initiate
ART late, in third trimester. Late initiation is associated with a sevenfold increased risk of mother to child transmission (MTCT), and a doubling of infant mortality in the first year, Prof Khoo
underlined.
The hypothesis for the study was that
faster viral load declines with dolutegravir may reduce MTCT at birth and
during breastfeeding in HIV-positive
women initiating ART in third trimester.
– DOLPHIN-2 is a randomised study on
250 HIV-positive women aged 18 years
or more, and with a positive pregnancy
test week 28 or later. They were randomised 125 - 125 to either efavirenz + 2
NRTI or dolutegravir + 2NRTI. Recruitment took place in Uganda and South
Africa, he explained.
Because these mothers were presenting
late, the investigators required same-day
starting. The primary endpoint was efficacy, measured as viral load less than 50
copies/ml at delivery.
The conclusions that Prof Khoo reported
were that dolutegravir achieves more rapid virologic suppression before delivery
compared to efavirenz when initiated in
late pregnancy, and is well tolerated.
– Three infant infections were likely

Richard Hayes

Mark Mirochnick

Saye Khoo

in-utero transmissions. Four stillbirths
in the dolutegravir arm were associated
with known risk factors, and considered
unlikely to be related to study medication. The adverse events we saw – infant
deaths, still births and infant infections
– attest to the poor outcomes that are
recognized, and previously reported, in
this group of mothers, was Prof Khoo's
last conclusion.

The SHINE trial

Senior statistician Robert Ntozini talked
about the impact of improved nutrition
and sanitation on neurodevelopment in
HIV-exposed children.
– HIV-exposed uninfected children
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is an expanding population globally –
current estimate is 15 million, he said.
These children have poorer clinical
outcomes compared to HIV-unexposed
children. Although the studies are few,
there is some evidence that also their
neurodevelopment is poorer.
– The SHINE trial hypothesis was that
improving nutrition and/or water, sanitation and hygiene will improve growth
– and subsequent neurodevelopment,
Mr Ntozini.
The randomised trial had 4 arms – one
being standard of care (166 children),
one improved infant and young child feeding (ICYF, 158 children), one improved
water, sanitation and hygiene (WASH,
205 children) and one had both ICYF
and WASH combined (209 children). 668
children were evaluated after 18 months.
– In summary, we found no evidence
that improving nutrition or WASH alone
impacted neurodevelopment in HIVexposed children. However, combining
nutrition and WASH interventions significantly improved neurodevelopment
across multiple domains at 2 years of age
– including motor, cognitive and language development. These combined interventions closed the neurodevelopment
gap between HIV-exposed and unexposed
children, Mr Ntozini pointed out.
He added that the reasons underlying
these findings are uncertain, and they
need to be replicated elsewhere.
– The findings suggest that HIV-exposed
children may be responsive to packages
of interventions.

COPD associated with increased risk
for myocardial infarction

Ageing of people living with HIV
(PLWH) has seen an improvement of
survival after introduction of highly
active ART.
– As this audience is very well aware
of, HIV infected patients are at increased
risk for cardiovascular disease (CVD).
HIV infection is also associated with a
greater risk for chronic obstructive pulmonary disease (COPD), said Prof Kristina
Crothers.
We know from studies in uninfected
patients that COPD has an established
association with CVD. This includes
both subclinical markers of CVD, as well
as myocardial infarction and other CVD
events, she continued.
Myocardial infarction type 1 is a spontaneous infarction related to plaque rupture with thrombus. Type 2 is secondary
to ischemia due to either increased oxygen demand, or decreased supply.
The research questions for the study
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Prof Crothers presented were if COPD
is associated with an increased risk for
myocardial infarction in PLWH – and if
this association differs for type 1 versus
type 2.
– Our hypothesis was that COPD is
associated with increased myocardial infarction risk among PLWH, particularly
for type 2.
For the study they used data from the
CNICS cohort, an electronic medical
based cohort with 35,363 PLWH.
– We found that COPD is associated
with a substantial increase in risk for
acute myocardial infarction – both type
1 and 2 – independent of smoking in
PLWH. Multiple mechanisms may account for this association, and different
factors are likely to be important for type
1 versus type 2.
Whether COPD severity, inadequate
disease control and/or increased risk for
pneumonia are contributing is unclear.
– So further investigation is required
into mechanisms, and to optimise preventive and therapeutic strategies, Prof
Crothers concluded.

Sudden cardiac death in HIV

In the modern ART era, non-AIDS
deaths have eclipsed AIDS-related deaths,
said Dr Zian Tseng.
– In a study of 2,860 consecutive patients in HIV clinics over 10 years in San
Francisco, sudden cardiac death accounted
for 13 % (30/230) of overall mortality, and
most cardiac deaths were sudden, he said.
He presented the HIV POST SCD study,
a collaboration between clinicians and
the County medical examiner to investigate every incident HIV sudden cardiac
death (SCD). Central research questions

Kristina Crothers

Zian Tseng

were the contemporary epidemiology
and incidence of HIV SCD, how many
presumed SCDs are truly cardiac or arrhythmic – and how do the rate, causes
and pathology of HIV SCDs compare to
uninfected SCDs?
– In this countywide post-mortem study
over 5 1/2 years, as compared to uninfected reference, the adjusted rate of the
following were higher than in the uninfected: All sudden deaths +86 %, sudden
arrhythmic deaths +58 %, and myocardial
fibrosis + 72 %, Dr Tseng could report.
Sudden arrhythmic death occurred in
many persons with HIV that had preserved CD4 and low viral load. One third
of SCDs in HIV was due to overdose –
threefold higher than in uninfected.
– Higher levels of myocardial fibrosis –
a known substrate for fatal arrhythmias
– may underlie the mechanism by which
HIV increases risk for sudden death.
The clinical implications of these findings are to reduce public health burden
of sudden death in PLHIV, in addition
to CAD and arrhythmic causes, efforts
should be directed towards screening,
treating and preventing overdose and renal disease, was Dr Tseng's last message.
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The need to address STIs in HIV

Dr Jeanne Marrazo talked about resurgent sexual transmitted infections (STIs)
in HIV care and prevention.
– Why discuss STIs at CROI? I'll start
with the obvious – there has been dramatic
recent increases in bacterial STI incidence in the era of effective HIV treatment and prevention, she stated.
For gonorrhoea there is continued
antimicrobial resistance, for syphilis the
incidence is above the pre-AIDS era in
MSM and has spread into heterosexual
networks.
Dr Marrazo continued with a "provocative" statement: "Mantras like getting
to zero...will never be achieved without
addressing the potentiating role of STI
in the global HIV pandemic, in addition
to other drivers of HIV spread, including
economic and gender inequality and
other human rights challenges". (quote
from Kenneth Meyer and Henry de Vries).
She then presented some arguments for
agreeing to this – or not. First were the
con arguments.
– Some urban areas that has scaled up
PrEP are closing in on zero HIV incidence, despite concomitant STI burden.
Targeting STIs is regressive – undetectable
equals untransmittable (U=U) has opened up a new and welcome era of sexual
health for people living with, or at risk
for, HIV.

Recognize the syndemic of HIV-STI

Then Dr Marrazo presented the pro
arguments. The first was that the experience of well-resourced areas are unlikely to be scalable in less resourced areas
with the highest HIV incidence.
– Public health burden of increasing
STIs is considerable – even in wellresourced settings.
Finally, she pointed out that for women
it is different.
– STIs can cause pelvic inflammatory
disease, tubal infertility, ectopic pregnancy and adverse outcomes of pregnancy.
Stigma is highly operative, and sexual
pleasure or freedom may remain an elusive goal.
She finished her lecture with a list of
things that she thought should happen.
The first of these was to deploy rapid,
accurate diagnostic tests for STIs in high
incidence HIV settings.
– Ramp up STI screening in asymptomatic people in HIV care – and also prevention. Ask, screen and intervene!
Partner management is grossly underutilized, so this has to be expanded.
– Address supply chain challenges
and invest in vaccine and therapeutic
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research and development. And finally –
the point of my talk – recognize the syndemic of HIV-STI!

A challenging therapeutic target

Inflammation – taming the flames, was
the title of a lecture given by Dr Irini
Sereti.
Inflammation is a topic that has been
long lasting in HIV. CD8 T-cell activation was independently associated with
mortality in the pre-ART era. Since then,
inflammation has been linked to disease
progression – even pre-seroconversion,
or at primary infection, Dr Sereti told the
audience.
– There is higher inflammation in
people not achieving high CD4 counts.
Inflammation may also influence the
virus, she said.
Inflammation is connected with mortality and noncommunicable diseases in
PLWH – intertwined with coagulopathy
and tissue fibrosis.
– The therapeutic targeting of inflammation is challenging, because the immune system is complex. There is a need
for individualisation.

In Dr Sereti's opinion the research strategy should really benefit from further
pathogenesis studies, as well as study designs that may be targeting populations
with a higher risk.
– The management strategy should
focus on earliest diagnosis and treatment
with best possible choice of ART and
addressing comorbidities aggressively.
And finally – whatever should be added
to ART should be simple, scalable and
sustainable, Dr Sereti established.

Decline in HCV incidence in London

– As many of you have seen in your clinics, the arrival of direct-acting-antivirals (DAAs) has been transformative
for hepatitis C (HCV) care – making
effective and tolerable treatment possible, said Dr Lucy Garvey.
WHO targets for elimination of HCV as
a public health threat by 2030, including
a 90 % reduction in new HCV infections,
she continued.
– Micro-elimination, in well defined
populations, has been suggested as an
initial approach. In the UK, the British
HIV association (BHIVA) ambitiously
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tion), progress in reducing incidence
may plateau and the opportunity for
HCV micro-elimination in HIV-positive
MSM may be lost, she ended her lecture.

Those at high risk for reinfection has
to be identified

aims to cure HCV in 100 % of HIV/HCV
coinfected patients by 2021.
The aims of the work she presented
was to use real world experience to
examine trends in incidence of acute
HCV in HIV-positive MSM 2013 - 2018.
The settings were three large, central
London clinics which together provide
care for over 6,000 HIV-positive MSM.
Dr Garvey underlined that data were
collected retrospectively, and not as part
of a formal study process.
– This is a limitation. Another is that it
concerns HIV-positive MSM in one city,
therefore findings may not be replicated
in other settings.

Incidence decline coincides with
wider prescribing of DAAs

However, she could report that in this
large cohort they have observed a sharp
decline in new acute HCV diagnoses since
the peak in late 2015 – with no change in
screening practices.
– The peak in 2015 is likely to represent a fall-off in rates of interferon-based
treatments as DAAs awaited – a "warehousing effect" which may have increased
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HCV transmission by longer duration of
viremia. After this peak, we have observed
a high fall in incidence – 68 % overall,
and 79 % of first acute HCV infections.
The decline in incidence coincides with
wider prescribing of HCV therapies by
the National Health Service. It also coincides with a reduction in time to treatment of acute HCV cases, largely driven
by clinical trial availability.
– Is it possible that improvements
were also associated with improvements
in risk reduction strategies? We don't
know, but the rate of syphilis, gonorrhoea and Chlamydia increased over the
same time period.
Nevertheless, the reduction in incidence
falls short of the WHO target to reduce
new infections by 90 %, Dr Garvey commented.
– Reinfection remains high, and may
be increasing. This highlights the ongoing need to promote and improve risk
reduction strategy, and design appropriate screening policies in HIV-positive
and HIV-MSM. We believe that without
expanding access of DAAs (to include
early months of infection and reinfec-

The HCV reinfection rate among
HIV-infected MSM in New York is 4.4
per 100 person years – which is more
than 7 times higher than the primary infection rate in New York, said Dr Daniel
Fierer.
– This high reinfection rate tells us we
have not done a good job. It demonstrates the inadequate level of HCV
treatment among MSM in New York.
The barriers to obtaining approval for
treatment constitute a myriad of obstacles, and are exhausting. It is available,
but very hard to get.
The large difference between primary
and reinfection rates suggests HCV
risks is not distributed evenly among all
HIV-infected MSM – a very large population – but is probably concentrated
among a much smaller sub-population,
Dr Fierer commented.
– This sub-population has higher prevalence, higher transmission risks – or
both. This is something we need to figure
out. A higher rate in Latinos suggests
healthcare disparities, which we know a
lot about in the US.
This high rate in reinfection suggests
transmission among HIV-infected MSM
is not as inefficient as believed. This high
HCV reinfection rate means we at present can't treat our way out of this epidemic, was Dr Fierer's opinion.
– We need to treat people early to prevent ongoing HCV infection. Also we
need to eliminate restrictions to availability of DAAs, and healthcare disparities
have to be addressed.
He stressed that prevention is essential
– but we do not currently know how to
do it.
– To begin with, I think we need to
identify those at high risk of reinfection,
beyond those who acquired HCV, Dr
Fierer stated.

First study on HCV treatment in
pregnancy

A phase I study of ledipasvir/sofosbuvir in 8 pregnant women with HCV
was presented by Dr Catherine Chappell.
It is the first study of HCV treatment
during pregnancy, with the primary objective to define the safety of and virologic response to ledipasvir 90 mg/sofosbuvir 400 mg (LDV/SOF) therapy in
pregnancy.
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– We found that it was safe and effective for HCV cure. 100 % of participants
were cured of HCV, and all infants are
negative to date. LDV/SOF was well
tolerated in pregnant women, treatment
related adverse events were all mild or
moderate, Dr Chappell said.
There were no infant safety concerns
to date after LDV/SOF in utero exposure.
– Further studies should consider
evaluation of pan-genotypic regimen
for pregnancy, and larger studies must
be conducted to confirm the safety and
efficacy of HCV treatment during pregnancy, Dr Chappell concluded.

TAF for PrEP

Dr Brad Hare talked about the phase III
DISCOVER study on pre-exposure prophylaxis (PrEP).
Embtricitabine/tenofovir disoproxil
fumarate (F/TDF) is the only approved
drug for PrEP. Dr Hare said that tenofovir alafenamide (TAF) achieves more
rapid and higher intracellular levels than
TDF in plasma peripheral blood mononuclear cells.
– In HIV treatment, TAF-based regimens have similar high virologic suppression rates and improved renal and
bone safety, as compared to TDF-based
regimens.
The DISCOVER study evaluated the
efficacy and safety of F/TAF for PrEP
among individuals at high risk of HIV
infection. It was a randomised, noninferiority trial of F/TAF for PrEP.
5,387 participants were randomised
equally to F/TAF (n=2,694) and F/TDF
(n=2,693).
– F/TAF was found to be non-inferior
to F/TDF in preventing HIV infection.
The F/TAF HIV incidence was 0,16 per
100 person years, and F/TDF incidence
was 0,34 per 100 person years. The majority of HIV infections occurred prior to
study entry, or in participants with low
or undetectable drug levels, Dr Hare explained.
Both drugs were well tolerated, with
low rates of adverse events related discontinuations. But F/TAF had significantly better bone and renal safety outcomes as compared to F/TDF.
– Study participants had consistent
high rates of sexual risk behaviour, with
a lack of risk compensation. In summary,
F/TAF is an effective and safe option for
PrEP in MSM and transgender women,
Dr Hare concluded.

Study on PrEP persistence

"Ending the HIV epidemic: A plan for
America", initiated by the White House,
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includes four key strategies, including
expanding PrEP services.
– In the US, less than 10 % of persons
with PrEP indications have initiated
PrEP, Dr Ya-Lin Huang pointed out.
Increasing PrEP use with high persistence and adherence could reduce HIV
incidence, she added.
Dr Huang presented a study with the
objective to estimate PrEP persistence
among two cohorts of PrEP users – and
to assess associations between characteristics of PrEP users and persistence.
Persons aged 18 - 64 years that had initiated PrEP from 2012 - 2016 were continuously enrolled in a health plan for 6
months before, and 6 months after, the
first PrEP prescription date.
One of the findings was that more
than half of commercially insured persons who initiated PrEP persisted for
12 months, compared with a third of
Medicaid (a federal and state program
that helps with medical costs for some
people with limited income and resources)
insured users.
– Our study also found that female sex,
younger age, residing in a rural location,
black race/ethnicity as well as Medicaid insurance were associated with less

PrEP persistence, i.e. a shorter period of
PrEP use, Dr Huang said.
It is concerning that populations with
low persistence were among those with
the highest rate of HIV diagnoses. Research is needed to understand reasons
for discontinuing PrEP, she underlined.
– All in all, our study findings underscore the need for interventions for
priority populations to improve their
PrEP persistence, was Dr Huang's last
conclusion.
And that are also HIV & Virology News
last words from CROI in Seattle 2019.
Next year the Congress will be back in
Boston, March 8 - 11.

Per Lundblad
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medical subjects and Senior
writer for HIV & Virology News.
He is employed by the publisher of
the Magazine, Mediahuset i Göteborg AB.
(He has no other affiliations with, or
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Hepatitis B News from the
International Liver Congress
in Vienna 2019
Fig. 1. Sustained response, HBsAg loss & retreatment in Stop arm

The Stop Nuc Strategy: safe and
effective?

Stopping nucleos(t)ide analogue (NA)
therapy after long-term HBV DNA suppression in patients with chronic HBV infection has been a key research area over
the past few years (1). Several small studies indicated that substantial numbers
of patients may end up with low-level
viremia or even HBsAg loss which are
associated with favourable long-term
outcomes. A recent single-centre study
from Toronto, Canada, could not confirm these findings. Moreover, data from
the same trial presented at the ILC in
Vienna suggest that patients who were
HBeAg positive at the start of NA therapy
may benefit the least from such a stop
strategy (2). In this study, patients who
had received ≥12 months of NA therapy
were randomized in a 2:1 fashion to stop
treatment or to continue therapy as before.
After 72 weeks of follow-up, only two
patients experienced HBsAg loss, one
in each study arm (!). Among patients
who discontinued therapy, there were
18 who had been HBeAg positive at the
start of NA treatment. After 72 weeks,
a sustained response defined as HBV
DNA <2,000 IU/ml was observed in 17
% of these patients (33 % in HBeAgnegative patients). Retreatment was required in 61 % of the patients who were
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Figure 1. Sustained response, HBsAg loss & retreatment in Stop arm

HBeAg-positive at the start of therapy,
mostly due to rise in HBV DNA levels
above 20,000 IU/ml (Fig. 1). Dr. Kin Seng
Liem from Harry Janssen’s team at the
Toronto Centre for Liver Disease concluded that “few patients benefit from
stopping long-tern NA therapy, particularly if patients were HBeAg positive at
the start of therapy” (2).
Dr. Maria Buti from Barcelona, Spain,
presented a retrospective analysis of four
tenofovir disoproxil fumarate (TDF)
phase 3 studies on the same subject (3).
In the TDF approval trials, a number
of patients discontinued NA therapy
and were followed for at least 24 weeks
thereafter. Again, HBsAg loss was rare

(n=8/661) whereas a significant proportion of patients achieved a low replicative state, defined as HBV DNA
<2,000 IU/ml and ALT within normal
range, during follow-up (n=140). End-oftreatment HBeAg negativity, lower HBsAg levels and normal end-of-treatment
ALT levels were all strongly associated
with achieving a low replicative state.
Based on these findings, it seems that
low HBV DNA levels and ALT normalization may be an important endpoint
to discontinue NA therapy. However,
the long-term consequences are unknown. Overall, HBsAg loss appears to be
rarer than previously assumed. Moreover, unlike in patients with HBsAg loss,
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patients in a low replicative state require
close follow-up monitoring for indefinite
duration. Moreover, patients who may
have had completely suppressed HBV
DNA for many years need to be informed
about the potential risks of HBV transmission after treatment cessation.

NA treatment and the risk of HCC
development: an emerging controversy

A recent paper from a Korean group
published in JAMA Oncology earlier this
year indicated that the risk of hepatocellular carcinoma (HCC) development
may be greater in patients on long-term
entecavir (ETV) therapy as compared to
those who receive TDF (4). The underlying mechanisms are unknown and
many commentators have advised against
updating HBV guideline recommendations until further evidence is available
to support the potential anticancer benefit of TDF over ETV (5). Moreover, it was
noted that no prospective head-to-head
study has been performed to verify this
observation. Not surprisingly, several studies addressing this very issue were also
presented at the ILC. The largest among
these was another retrospective analysis
from Hong Kong, China (6).
Here, Dr. Terry Cheuk-Fung Yip and
colleagues presented data on the risk of
HCC in TDF and ETV-treated patients
from a large territory-wide cohort of
CHB patients in Hong Kong. A total of
29,350 patients were included in the
analysis. However, because there were
more than 28,000 patients treated with
ETV, 1,386 of whom developed an HCC,
and only 1,309 patients on TDF (HCC in
n=8), propensity score weighting had to
be performed in order to balance baseline patient characteristics. After these
adjustments were made, the cumulative
incidence of HCC was 3.1 % in ETVtreated patients and 1.2 % in TDF-treated
patients, respectively, and 2.3 % and 1.2
%, in a 1:5 matching analysis (Table 1).
Taken together, although the two cohorts
were largely disproportional, the Hong
Kong data also suggest that TDF treatment may be associated with lower HCC
risk in China. Finally, Stuart Gordon and
colleagues from Wayne State University
in Detroit, Michigan, noted that the risk
of HCC among patients treated with TDF
vs. ETV may vary with race. While they
could not confirm the anti-cancer benefits of TDF over ETV in their US-based
study, they noted a trend toward HCC
risk reduction among Asian patients in
their cohort of CHB patients (7). Given
the observational nature of all of these
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studies, more robust evidence is certainly
required before treatment recommendations may need to be adjusted.

HBV/HDV co-infection and HCC risk

A comprehensive review and metaanalysis
performed by a group of researchers from
Geneva, Switzerland, addressed the risk
of HCC development in patients with
HBV/HDC co-infection (8). Dr. Dulce
Alfaiate and co-workers found a significantly higher risk of HCC in patients
with HBV/HDV co-infection compared
to HBV mono-infection alone (OR 1.29,
CI: 1.03-1.61; p=0.02). They also noted that
the association was particularly strong
in studies with more robust design (prospective cohort studies) and in HIV
co-infected patients (Table 2). Surprisingly, such an effect was not noted in
patients with HCV co-infection.

HBV in pregnancy – gaps in low-risk
populations?

Given the fact that pregnancy is the key
time to prevent HBV transmission as it is
the only time for universal HBV screening
in most countries, the following data
from Mount Sinai Hospital, New York,
come with a surprise: among 84 HBsAg-positive mothers HBV DNA was
only measured in 83 % and measurement
of HBV DNA during the crucial 3rd tri-

4%

6%

HBeAg negative

Table 2. Subgroup analyses in studies assessing the
risk of HCC in HBV/HDV coinfection

29%

Europe

0%

Table. 3. Risk of mother-to-child transmission with and
without prevention and/or antiviral intervention

mester weeks 25-30 (when antiviral therapy should be started in women with
high viral load) was only performed in
48 % and only 71 % were referred to a
liver specialist (9). Importantly, among
13 patients who met the criteria for antiviral intervention before delivery, only
6 (46 %) received treatment despite the
known risks of MTCT. These data support the need for improved awareness
with regard to the management of HBV
infection in pregnancy.

Risk of mother-to-child-transmission
in HBV-infected patients

In another systematic review and metaanalysis, the risk of mother-to-child
transmission (MTCT) of HBV was
addressed (10). Here, an overall risk of
29 % was noted if no prevention was
undertaken. The review also noted that
the risk of HBV transmission was 0-1 % if
HBV DNA levels were below 6 log IU/ml.
However, in the presence of HBV DNA
levels ≥6 log IU/ml, the risk increased
to 4 % (10 % in the presence of HB DNA
levels ≥7 log IU/ml). Importantly, the
risk of MTCT dropped to 4 % if combined immunoprophylaxis was administered, whereas zero transmission was
noted following combined immunoprophylaxis and antiviral intervention
(Table 3).
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Figure 2. Virologic responses in the Myrcludex B + PEG IFN alfa-2a study in
patients with HBV/HDV coinfection

Treatment of HBV/HDV co-infection
– is the breakthrough anywhere near?

Heiner Wedemeyer from Essen, Germany,
presented the eagerly awaited final results of a multicentre phase 2 trial on the
safety and efficacy of bulevirtide (Myrcludex B) in combination with pegylated
interferon alfa 2a in patients with chronic
HBV/HDV co-infection (11). This study
was of particular interest as recent
data on the combination of Myrcludex
B with NAs had sparked hopes for an
effective treatment solution in patients
with HBV/HDV co-infection which causes the most severe form of chronic viral
hepatitis. However, phase 3 trials on
such drug combinations are still to come.
Myrcludex B, which is now also known
as bulevirtide, specifically binds to the
sodium/bile acid cotransporter NTCP
(12) and has shown strong inhibitory
potential for HBV/HDV infection while
it exclusively targets parenchymal liver
cells (13,14). In this phase 2 study, Myrcludex B was given in combination with
pegylated interferon alfa-2a for 48 weeks
vs. pegylated interferon alfa-2a alone vs.
Myrcludex B alone. The primary endpoint was undetectable HDV RNA at 72
weeks (24 weeks off therapy).
With regard to safety, Myrcludex B
leads to a dose-dependent and reversible increase in bile salts which appears to be asymptomatic. Otherwise,
the drug seems to be safe and not associated with relevant side effects, even in
the presence of cirrhosis. As seen in the
studies on the combination of Myrcludex B with NAs, monotherapy lead to a
continuous and linear decline and ALT
reduction over 48 weeks followed by a
virologic relapse thereafter. However,
in patients who received combination
therapy, HDV RNA was undetectable
in 27-53 % at week 72 (0 % in patients
who received pegylated interferon alone)
and HBsAg loss was noted in 4 out of 15
patients who received the lower dose
of Myrcludex B in combination with
PEG-IFN alfa-2a (Fig. 2). These data
are certainly very promising and while it
may still take a long way down the road
until HDV cure may become reality,
monotherapy with Myrcludex B may be
a safe and promising strategy for longterm maintenance therapy.

All quiet on the drug development
front?

Given the fact that a finite treatment cannot be offered to the majority of our patients, increased efforts are being made
to improve functional cure rates. Many
preclinical and early clinical data on new
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Figure 2. Virologic responses in the Myrcludex B + PEG IFN alfa-2a study in patients with HBV/HDV coinfection
(Wedemeyer et al., EASL-ILC 2019; Data by MyrGmbH, Germany)

antiviral compounds were presented at
the ILC in Vienna, none of which are
likely to enter the market any time soon.
One of the few phase 2 clinical trials of
note was presented by Dr. Lalezari from
San Francisco, California, during a late
breaker session (15). Dr. Lalezari presented
data on two ongoing phase 2 studies on
ABI-H0731 given in combination with
NAs in both HBeAg-positive and -negative patients. ABI-H0731 is a selective
oral hepatitis B core protein inhibitor
designed to target the HBV core protein,
which is involved in multiple steps of
the HBV lifecycle. Interim results from
patients who were already on NA treatment and had suppressed HBV DNA at
the start of ABI-H0731 dosing showed
significant reductions in HBV RNA levels of 2.34 log10 IU/ml compared with
0.05 log10 IU/ml in the group receiving
NA + placebo at week 12 (p<0.001). In
patients who had started on ABI-H0731
in combination with ETV at the same
time, significant reductions in HBV DNA
levels of 4.54 log10 IU/ml, compared
with 3.29 log10 IU/ml for the group receiving ETV + placebo (p<0.011) were
observed. In the same patients, HBV
RNA levels declined by 2.27 log10 IU/
ml, compared with 0.44 log10 IU/ml
for the group receiving ETV + placebo
(p<0.005). While these data are promising,
it is certainly too early to draw any meaningful conclusions, particularly with
respect to other clinical endpoints, including HBeAg and HBsAg levels, and
whether this treatment may play a role
in HBV cure anytime soon.
Finally, M.-F. Yuen from Hong Kong,
China, presented interesting data on
RNA interference therapy. The compound of interest, JNJ-3989, is thought
to destabilize viral function by silencing all HBV antigens and reduction of
pgRNA, thereby enabling host immune
system de-repression and long-term
control of the virus (16). Treatment with

JNJ-3989 is aimed at HBsAg seroclearance as a key endpoint in patients
with chronic HBV infection. In this ongoing phase 2 study, JNJ-3989 was given
subcutaneously at doses up to 400mg.
RNA interference resulted in reduction
of all measurable viral products, including
HBsAg. Indeed, 88% of patients (n=35/40)
achieved HBsAg levels <100 IU/ml, after
only three doses. We should certainly keep
our eyes on this interesting compound that
appears to be safe (to this point).
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The PARTNER study
In the prospective observational PARTNER study serodiscordant couples in 14 European countries in which the HIV positive
partner was on virally suppressive antiretroviral therapy and
who practised condomless sex were followed. The first part of
the study included both heterosexual and gay couples while
the second part (PARTNER2) only included gay couples. 972
serodiscordant couples were included in PARTNER2 of which
782 couples provided 1,593 couple years of follow up. Median follow up time was 2.0 years per couple. A total of 76,088
times of condomless anal sex were reported. 15 new HIVinfections were reported. None of these 15 infections were
linked to within-couple transmission. Zero within-couples
new HIV-infections occurred.
Ref; Rodger et al. www.thelancet.com Published online May 2, 2019 http://dx.
doi.org/10.1016/S0140-6736(19)30418-0

Comment: This study provides definite evidence that suppressive therapy effectively prevents transmission of HIV and that
treatment as prevention works and that undetectable equals
untransmittable not only in heterosexual couples but also in
gay couples.

The effect of maraviroc on liver fibrosis
progression
In the GUSTA trial HIV-positive patients with R5 tropic virus
on antiretroviral therapy with <50 copies/ml were enrolled in
a switch study. Patients were randomized to remain on their
present 3 drug regimen or to switch to maraviroc in combination with ritonavir-boosted darunavir. Patients with hepatitis B
coinfection and Child-Pugh B and C were excluded. Fibrosis-4
Index (FIB-4) and aspartate aminotransferase to Platelet Ratio
Index (APRI) scores were retrospectively evaluated after 12,
24, 48 and 96 weeks. 150 patients were included in the study.
At baseline patients randomized to maraviroc were somewhat
younger (median 47 vs 50 years) and FIB-4 median value was
higher in the maraviroc arm (1.15 vs 0.91). During follow up a
more prominent APRI-score decrease was observed at week 96
in the maraviroc arm (-0.03 vs + 0.02, p=0.053). FIB-4 showed
a non-significant trend towards larger reductions in the maraviroc arm.
Ref; Rosetti et al. JAIDS Journal of Acquired Immune Deficiency Syndromes:
May 1, 2019 - Volume 81 - Issue 1 - p e17–e21 doi: 10.1097/QAI.0000000000001986

Comment: It has been shown before that maraviroc may have
a beneficial effect on the development of liver fibrosis. It is
however doubtful that this is of any clinical significance and
from a virological point of view, the combination of maraviroc
and boosted darunavir has been shown to be inferior to a standard 3 drug regimen.
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Retreatment of patients failing glecaprevir/
pibrentavir (G/P)
MAGELLAN-3 is an ongoing study of patients with different
hepatitis C genotypes who had previously failed in Abbvie G/P
studies. Retreatment is given with a combination of G/P with
ribavirin and sofosbuvir. Patients with genotype 3 and/or compensated cirrhosis and/or experience with NS3/4A protease
and NS5A inhibitors before virologic failure are treated for 16
weeks while all others receive 12 weeks of therapy. So far 23
patients have been treated and 22 patients have attained sustained virologic response. Only one patient with genotype 1a and
compensated cirrhosis failed the second line therapy.
Ref; Wyles et al. J Hepatol 2019;70:1019-1038

Comment: Cure rates for hepatitis C are very high with the available DAA:s. It is reassuring that effective treatment options
are available also for the small minority of patients that fail first
line therapy.

Pre exposure prophylaxis (PrEP) and sexually
transmitted diseases (STIs).
The Pre-exposure Prophylaxis Prophylaxis Expanded (PrEPX)
study is a multisite, open label intervention study in Victoria,
Australia. The study includes 2,892 gay and bisexual men who
were followed for a total of 3,185 person years. The incidence of
chlamydia, gonorrhea and syphilis was followed after receipt
of PrEP. Incidence of STIs in 1,378 patients who had preenrollment data available increased from 69.5 per 100 person-years
prior to enrollment to 98.4 after initiation of PrEP.
Ref; Traeger et al. JAMA 2019:321:1380-1390

Comment: It seems very likely that there is a causal relationship between the widespread usage of PrEP and the increase in
STIs. Intensified testing and treatment may curb the rapid increase in STIs that have been observed in several studies.
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Seroclearance reduces the incidence of hepatocellular cancer (HCC) compared to virologically
suppressed hepatitis B patients
In a retrospective study of patients with chronic hepatitis B on
suppressive treatment with entecavir or tenofovir, the incidence
of HCC was compared between those who cleared the virus
(negative hepatitis B surface antigen) and those on treatment
who did not clear the virus. Patients in Hong Kong who had
been treated for at least six months were included in the study
from 2005 to 2016. Of 20,263 patients on entecavir/tenofovir
17,499 had complete viral suppression and 376 achieved viral
clearance. Median follow up was 4.8 years. Two patients with
seoroclearance developed HCC (0.5 %) compared to 7.8 % of
those who did not have complete viral suppression and 5.6 %
of patients with complete viral suppression but no seoroclearance.
Ref; Yip et al. J Hepatol 2019;70:361-70

Comment: The available nucleoside /nucleotides are very
effective in suppressing hepatitis B, but have a very limited
effect on clearance of the virus. This study shows that clearance
of the virus compared to suppression is associated with a significantly lower incidence of HCC. With new drugs for hepatitis
B on the horizon, one may hope that a larger proportion of the
patients will achieve seroclearance and decrease the incidence
of HCC.

Diverse hepatitis C strains in Sub-Saharan Africa.
In a nested case control study of the prevalence and genetic diversity of hepatitis C virus in Uganda and the Democratic Republic
of Congo, highly diverse strains of hepatitis C were found. The
dominating strains were genotype 4 and genotype 7. Polymorphisms that have been associated with resistance to directly acting
antivirals (DAAs) in other genotypes were found.
Ref; Davis et al. Hepatology 2019;69:1426-1441

Comment: Very few clinical trials of treatment of hepatitis C
have been performed in resource limited countries. To achieve
the ambitious goal of eradicating hepatitis C globally by 2030
there is an urgent need to perform clinical trials in these
countries to investigate treatment response and define optimal
treatment regimens for these diverse strains with unknown
susceptibility to DAAs.

Treatment with boosted protease inhibitors
(PIs) works in HIV 1 group O.

Comment: HIV type O is exceedingly rare and very few
cases have been found outside Cameroon where it is also rare.
Nevertheless, in the very unlikely event that one would care
for a patient with type O it is good to know that a standard
combination of a PI and 2 nucleosides will probably work.

Insomnia as a risk factor for cardiovascular
disease (CVD) in HIV
3,108 participants from the Veterans Aging Cohort Study were
included in a study of insomnia as a risk factor for CVD. A
five-point scale from “no difficulty” to “bothers a lot” was used
to classify insomnia. Participants with baseline history of CVD
were excluded. Incident CVD events were registered. After a median follow up of 10.8 years, 267 CDV events occurred. The demographically adjusted hazard ratio for CVD in the “bothers a lot”
group was 1.64 compared to the “no difficulty”. The difference
was highly statistically significant although there was an overlap with depression. The authors suggest that insomnia may be a
modifiable risk factor for CVD in HIV.
Ref; Polanka et al. J Acquir Immune Defic Syndr 2019;81:110-117

Comment: It is known from the general population that insomnia
and sleep disturbances like sleep apnea are associated with increased risk of CVD. It is hardly surprising that this is also true
in HIV-infected individuals and it seems doubtful that this is a
specific HIV related issue.

Forty-seven HIV 1 type O infected treatment naïve individuals in
Cameroon were included in a study where treatment was given
with a combination of 2 NRTIs and a boosted PI. For each participant, 2 matched controls with HIV group M were included
receiving the same treatment. After 48 weeks of treatment there
was no significant difference in the proportion with undetectable
virus between the patients with HIV 1 group O and group M.
Ref; Kouanfack et al. Clin Infect Dis. 2019 May 7. pii: ciz371. doi: 10.1093/cid/
ciz371[Epub ahead of print]

DR. LEO FLAMHOLC
Skåne University Hospital
Malmö, Sweden
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Topical Conferences 2019
20-21 June
2019 HIV & HBV Cure Forum
Mexico City, Mexico
https://www.iasociety.org/HIV-Programmes/
Programmes/Towards-an-HIV-Cure/Events/2019HIV-HBV-Cure-Forum
14-17 July
STI & HIV 2019 World Congress
Vancouver, Canada
https://stihiv2019vancouver.com/
19-20 July
11th International Workshop on HIV & Pediatrics
Mexico City, Mexico.
https://www.virology-education.com/event/upcoming/11th-international-workshop-hiv-pediatrics/
21 – 24 July
10th IAS Conference on HIV Science
Mexico City, Mexico
www.ias2019.org
23 - 24 August
Puerto Rican Meeting on Hepatitis & HIV
San Juan, Puerto Rico
https://www.virology-education.com/event/upcoming/1st-puerto-rican-meeting-hepatitis-hiv/
19 - 20 September
5th CEE Meeting on Viral Hepatitis and HIV
Vilnius, Lithuania
https://www.virology-education.com/event/
upcoming/5th-central-eastern-european-meeting-viral-hepatitis-hiv/

25-27 September
6th Nordic HIV and Hepatitis Conference
Stockholm, Sweden
www.hivnordic.se
10-11 October
10th International Workshop on HIV & Aging
New York City, NY
https://www.virology-education.com/event/
upcoming/10th-hiv-aging-workshop-2019/
16 - 17 October
5th International Workshop on Microbiome in
HIV Pathogenesis, Prevention and Treatment
Maryland, USA
https://www.virology-education.com/event/
upcoming/5th-hiv-microbiome-workshop-2019/
16 – 18 October 2019
International Workshop on HIV Drug Resistance and Treatment Strategies
Johannesburg, South Africa
www.hivresistance2019.co.za
17-19 October
8th International Meeting on HIV Infection of
the Central Nervous System
Rome, Italy
www.neurohiv.com

6 November
International HBV Cure Workshop 2019
Toronto, Canada
https://www.virology-education.com/event/
upcoming/hbv-cure-workshop-2019/
6 - 8 November
17th European AIDS Conference
Basel, Switzerland
https://eacs-conference2019.com/
2-7 December
20th ICASA 2019
Kigali, Rwanda
8 - 12 December
HEP DART 2019
Hawaii, USA
https://www.virology-education.com/event/
upcoming/hep-dart-2019/
10-13 December
HIV Persistence during Therapy
Miami, FL, USA
www.hiv-persistence.com

5 – 6 November
21st International Workshop on Comorbidities and Adverse Drug Reactions in HIV
Basel, Switzerland
https://www.intmedpress.com
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