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Letter from the Editor

Dear Colleagues
In the field of hepatitis C, we have seen the focus shift from
drug development to strategies for local, national, and global
HCV eradication. However, the challenges before us are difficult and will take a long time to achieve, at least on a global
scale.

I

mproved ways to locate and diagnose more people who are
unaware of their HCV infection, along with treatment approaches suitable for hard-to-reach populations, were topics
that received a great deal of attention at the International
Liver Congress (ILC), as reviewed by Johannes Vermehren
(page 18), as well as by our medical writer, Per Lundblad (page
3), in this issue of HIV & Virology News.
New drugs for HIV, although fewer than in previous years, are
still under development. Some of these are reviewed by Graeme
Moyle on page 29. For example, ibalizumab, fostemsavir, and
PRO140 are primarily aimed for patients whose alternatives are
limited mainly because they have developed drug resistance.
While the vast majority of patients with drug resistant virus can
be suppressed by combinations of drugs that are already available, some patients are in need of complex combinations. Such
regimens may have significant side effects and carry a high pill
burden. Here, innovative drugs in new drug classes can offer
effective alternatives for viral suppression in resistant patients,
and can simplify treatment regimens for others.
While the incidence of antiretroviral drug resistance is decreasing in Western Europe, it is a considerable and growing problem in other parts of the world. For example, the occurrence of
NNRTI-resistance and NRTI-resistance with TAMs, M184V, and
K65R is emerging in several countries in Africa, Asia, and Latin
America. WHO has recently changed its first line recommendations from NNRTI to dolutegravir for low- and middle-income
countries. By contrast to the NNRTIs nevirapine and efavirenz,
the integrase inhibitor dolutegravir has a high genetic barrier
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that leads to a lower risk of resistance development. However,
without general, easy access to HIV RNA PCR and genotypic
resistance measurements, there is an obvious risk also of rising
integrase inhibitor resistance in the future.
Latent cellular reservoirs function as historical archives of
viral genotypes that previously circulated in the host. These include viral strains with drug mutations which developed during
former treatment failures. Such archived resistance mutations
can sometimes be of significance and should always to be considered before lowering drug pressure in patients with a history
of prior treatment failure. Thus, simplifications by switching to
two-drug regimens are generally not advisable in patients who
are at risk of harboring archived NRTI or NNRTI resistance mutations, if these classes are included in the planned regimens.
These and other aspects of archived resistance are discussed by
José Arribas in this issue of the magazine (page 24).
We hope you will find many other engaging articles in this last
issue of HIV & Virology News before the summer. The next issue will appear in October and will cover the International AIDS
Conference in Amsterdam, and a number of other timely issues.
Until then, I wish you a good summer.

Magnus Gisslén
Editor
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Hepatitis at the ILC
The International Liver Congress (ILC)
was held between the 11th and 15th of
April 2018 in Paris. It is the European
Association for the Study of the Liver
(EASL) annual meeting. Approximately
10,000 delegates from 120 countries
had come to attend. At the Opening Ceremony they were all greeted welcome
to the French capital by EASL Secretary General Prof Tom Hemming Karlsen,
and Prof Tilman Sauerbruch, Honorary
President.

P

rof Sauerbruch stated at the beginning of this session that he believed
that the evolution in liver research
will go from eliminating viruses to
study how liver diseases are connected to
other organs.
– The number of attendees and abstract
submissions keep going up. ILC is now
truly the international meeting that it
always intended to be, said Prof Karlsen.
He continued by underlining that interactivity and multidisciplinarity would be
key directions for ILC 2018.
MSci Tatjana Reic, President of European Liver Patient's Association, then
took over.
– I'm sure you all agree with me in that
for innovation to work, no one can be left
behind, she said.
Screening and treatment for hepatitis
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has to be performed in all countries.
– If patients can't come to the hospitals, screening and treatment then have to
come to them, MSci Reic stressed.
Michael Ninburg, President of World
Hepatitis Alliance, continued and pointed
out that vast numbers of people go on in
their daily lives, unaware of their infection.
– An infection that can cause them their
death! We therefore have to drive innovation further and enhance screening
programmes. Medical professionals – you
have the largest responsibility for diagnosing. Please join me in this quest!

HDV causes the most severe form of hepatitis
The final results of a multicenter, openlabel Phase IIb clinical trial on myrcludex
B in combination with tenofovir in patients with hepatitis B virus/hepatitis D
virus (HBV/HDV) coinfection, were presented by Prof Heiner Wedemeyer.
– 10 - 20 millions individuals are antiHDV positive. HDV causes the most severe
form of chronic viral hepatitis – it gives a
more rapid progression to liver cirrhosis
and cancer, and is 5 - 7 times more likely
to develop cirrhosis and liver cancer, compared to HBV, Prof Wedemeyer started by
saying.
For hepatitis D, the treatment option

has been 48 weeks of PEG-INFa which
has been shown to lead to HDV RNA
suppression in 25 - 30 %. Late HDV RNA
relapses may occur in more than 50 % of
patients.
– However, according to 4 studies HDV
RNA reduction/suppression is associated
with an improved clinical long-term outcome, Prof Wedemeyer continued.

A safe and promising strategy
Myrcludex B specifically binds to sodium
taurocholate cotransporting polypeptide
(NTCP) at the basolateral membrane of
differentiated hepatocytes. It exclusively
targets parenchymal liver cells, and shows
strong inhibitory potential for HBV and
HDV infection. In a Phase II A pilot trial,
myrcludex B induced HDV RNA declines
in hepatitis D patients.
– In this Phase II B trial presented here
today, we show that myrcludex B therapy
is safe and well tolerated in tenofovir patients with chronic hepatitis D. Myrcludex B therapy (but not tenofovir alone)
led to an HDV RNA decline. This decline
was linear, with no breakthroughs. We
also saw a dose-dependent, also intrahepatic decline – and no resistance, Prof
Wedemeyer said.
He added that ALT-levels improved
during therapy, and liver stiffness values
declined.
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– The conclusions are that blocking
HBV/HDV entry with myrcludex B is a
safe and promising strategy to treat chronic hepatitis Delta. Optimal treatment
durations and possible combination therapies need to be determined, Prof Wedemeyer ended his talk.

Ongoing study on Gt4 HCV patients
Approximately 15 % of HCV infections
worldwide are due to HCV genotype 4
(Gt 4). HCV Gt 4 is endemic in the Middle
East and Africa, with increasing prevalence in Europe, Asia and North America.
This was pointed out by Prof Tarik
Aasselah. He presented the preliminary results on the efficacy and safety of
8 weeks of elbasvir/grazoprevir (EBR/
GZR) in HCV-infected treatment-naive
participants.
– This is an ongoing study, with 53 participants enrolled. 6 are still on treatment,
he underlined.
Prof Asselah reported that they had
found high rates of sustained virological
response (SVR).
– So far, there has been 2 participants
with virological failure. The safety profile
is excellent – no serious adverse events,
discontinuations or late ALT/AST elevations.
He finished by stating that the final results from this 8-week arm, plus outcomes
in participants treated for 12 weeks, will

Tarik Asselah

Elizabeth Verna

provide further information regarding the
effective use of EBR/GZR in participants
with HCV GT4 infection.

Real world data comparable to those
from clinical trials
After the Opening session, several parallel
sessions were held. One of these was on
therapy for HCV.
The first Speaker was Dr Elizabeth Verna, who presented real world experiences
of HCV treatment of patients with decompensated cirrhosis.
– Variable sustained virologic response
(SVR) rates have been reported in clinical
trials and small cohorts of HCV-infected
patients with decompensated cirrhosis,
but few real world datasets are available,
Dr Verna initially said.
SVR may lead to short-term improvement in liver function as measured by
stabilization or decrease in MELD score
in up to 60 % of patients. However, clinical predictors of SVR and long term liverrelated outcomes remain uncertain in
patients with advanced liver disease, she
continued.
Dr Verna presented data from HCVTARGET, a consortium of academic and
community medical centers in US, Germany, Israel and Canada conducting a
longitudinal, observational study. 506 patients were included.
– We found that real life SVR rates with
direct-acting-antivirals (DAAs) in these
patients ranged from 85 - 100 %, and are
comparable to clinical trial experience.
Ribavirin did not influence SVR, she told
the audience.
Death and liver toxicity were rare on, or
after, treatment.
– An improvement by 3 points in MELD,
with SVR in short-term and long-term follow up was seen in 26 % of patients. Predictors of response were female gender,
HCV genotype 1a, high baseline MELD

score and high total bilirubin.
In Dr Verna's conclusions she said that
over the year following treatment, stabilization or marginal improvement is seen in
those with low MELD (15 or less) while a
greater degree of improvement may occur
in those with MELD higher than 16. But
also that despite achieving SVR, patients
with advanced liver disease may still be at
considerable risk of decompensation and
hepatocellular carcinoma (HCC).
– Studies evaluating long-term transplant-free survival are needed to better
understand the benefits of treatment
among patients with advanced liver disease, Dr Verna ended her lecture.

"Time to get back in the saddle"
The HEPAHEALTH Project Report was
presented at the ILC in Paris. It is the second overview commissioned by EASL on
the burden of liver disease in Europe, and
encompasses 35 countries in total: The
EU region, Iceland, Kazakhstan, Norway,
Russia, Serbia, Switzerland and Uzbekistan.
Since EASL published its first report
in 2013, the situation has not approved.
In particular, liver cancer mortality has
increased and only a few countries have
seen a decrease – or even a stabilisation –
in rates since 1980.
Among many other things, the report
points out that vaccinations for hepatitis
B virus (HBV) and screening for blood
products across the EU since the early
1990s has helped to drastically reduce the
number of HBV infections. Better harm
reduction policies and micro-elimination
strategies must be implemented across
the region if there is to be impact on HCV
infection rates. The new generation of direct-acting-antivirals (DAAs) will largely
eliminate cases of HCV – provided that
governments ensure that all patients who
need them have access to treatment.
It is clear that prevention is the key to
reducing other liver diseases, particularly for alcohol- and obesity related liver
disease, where effective treatment do not
exist, or are not very effective. The EU
and its member states used to be a world
leader in progressive health policies: It
is time for them to get back in the saddle
and save another generation from liver disease, was a statement in HEPAHEALTH.
Data from the report can be downloaded from the EASL website.
Two studies on SOF/VEL in Gt 3 infected
patients
Data from Scotland on an 8 weeks HCV
regimen in genotype 3 patients with sig-
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both opioid substitution therapy (OST)
and non-OST patients. Alcohol or cannabis consumption did not diminish cure rates in per protocol analysis, Dr Christensen reported.
However, lost to follow up is more likely in patients with current or former drug
use than in patients without drug history. Also in patients with a high alcohol
consumption.
– But this occurred mainly after end of
therapy – leaving a high chance for HCV
elimination in these patients, Dr Christensen concluded.

Alison Boyle

Maria Buti

nificant fibrosis were presented by Dr Alison Boyle.
– In Scotland prior to November 2017,
interferon-free regimens for Gt 3 infection were restricted to patients with fibrosis F2 or worse, or with significant extra-hepatic manifestations, she explained.
Gt 3 is considered harder to treat, and is
more common in people who inject drugs
and drug users. Dr Boyle described the
findings, after a local decision to treat all
eligible Gt 3 naive non-cirrhotic patients,
with 8 weeks of sofosbuvir/velpatasvir
(SOF/VEL).
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– These real world results confirm high
efficacy of 8 weeks SOF/VEL for this patient group. More than 95 % of patients
had F2/3 fibrosis, more than 90 % were
on opioid substitution therapy (OST) and
more than 50 % had ongoing drug use, Dr
Boyle pointed out.
90 individuals were observed in the study, and 93 % achieved SVR. All of those
who had ongoing drug use achieved SVR,
she finally said.
Prof Maria Buti also presented data
on SOF/VEL – with or without ribavirin
(RBV) – in Gt 3 infected patients with
cirrhosis. It was a randomised, open label
study conducted at 29 sites in Spain.
– High SVR rates were observed following 12 weeks of treatment with this regimen. Adding RBV to SOF/VEL reduced
the relapse rate from 5 % to 2 %, Prof Buti
said.
This benefit was largely attributable to
difference in relapse rates among patients
with baseline NS5A RASs. Prior treatment
experience did not impact treatment outcome, she added.
– SOF/VEL was well tolerated, and –
compared with SOF/VEL+ RBV – lacked
toxicities commonly associated with RBV,
Prof Buti concluded.

Lost to follow up more common with
PWID
People who inject drugs (PWID) are most
affected by HCV infection. To reach the
WHO goal of HCV eradication by 2030,
DAA therapy has to be scaled up in PWID,
said Dr Stefan Christensen.
He presented a study that aimed to investigate the role of alcohol and cannabis
consumption on SVR rates and proportion of lost to follow up. It was a German
national multicenter non-interventional,
real-world study. Data were derived from
the German Hepatitis C Registry.
– High SVR rates could be achieved in

SOF-based treatment risk factor for
eGFR decrease
Chronic hepatitis C shares risk factors
with chronic kidney disease. Treatment
of chronic hepatitis C is shifting to community non-specialist providers. Nucleotide analogues have been associated with
renal toxicity among these patients – and
the renal effect of DAA treatment is inconsistent across post-marketing studies,
including among patients at risk for renal
disease progression.
This was the background for a study
that aimed to explore glomerular filtration rate variations before, under, and after DAA treatment among patients with
chronic hepatitis C without renal confounders. It was presented by Prof Vincent Mallet. 814 patients were included in
the analysis.
– We found that SOF-based treatment
is a risk factor of estimated glomerular
filtration rate (eGFR) decrease. Therefore
eGFR should be monitored under and after SOF-based treatment – and this treatment should be given with caution among
patients at risk of renal disease progression, Prof Mallet stated.
Long-term renal tolerance of SOFbased treatments should be explored, was
the last of his conclusions.
Favourable real world safety and effectiveness
The first real world data on safety and
effectiveness of glecaprevir/pibrentasvir
(G/P) for patients with chronic HCV infection was presented in General Session
2 by Prof Thomas Berg.
– Approximately 200,000 patients in
Germany suffer from chronic hepatitis C,
primarily the result of Gt 1 infection, he
said.
G/P with 8 week duration was in July
2017 approved in Europe for Gt 1 - 6
treatment for treatment-naive patients
without cirrhosis. In clinical trials a SVR
rate of 98 % in more than 2,200 patients
has been seen – however, real world data
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on this regimen is currently limited.
– The aim of this study is to investigate
this, by using data from the German Hepatitis C Registry, Prof Berg continued.
It is an ongoing cohort study. Data Prof
Berg presented in Paris were collected
between July 28, 2017 and February 9,
2018 from 104 sites in Germany.
– We found an SVR rate with no virological failures in 97 % of patients treated
with G/P. G/P was safe and well tolerated,
discontinuations due to adverse events
were rare (1 %) and also lab abnormalities
were rare (approx. 1 %). So our conclusion
is that the first results from this ongoing
cohort study show favourable real world
safety and effectiveness for G/P, Prof Berg
established.

The largest evaluation of treatment for
Gt 5 and 6 to date
The ENDURANCE-5, 6 study was also on
G/P, but only on patients with HCV Gt 5
and 6 infection. It was presented by Prof
Tarik Asselah.
– Drug development has prioritized
HCV Gt 1 infection, however efficacy in
all genotypes is needed to achieve HCV
elimination, Prof Asselah pointed out.
HCV Gt 5 and 6 are the most rare Gts,
with an estimated 1.5 million Gt 5 infections and 9.8 million infections worldwide.
– In contrast to Gt 5, which has only one
known subtype (5a), Gt 6 exhibits high
subtype diversity (Gt6 a - u) and efficacy
data for Gt 6 subtypes are limited, he continued.
Glecaprevir is a pangenotypic NS3/4A
protease inhibitor. Pibrentasvir is a pangenotypic NS5A inhibitor. They are co-formulated as G/P.
– ENDURANCE-5, 6 is an ongoing phase IIIb, non-randomised, open-label, multicenter study conducted at approximately 80 adults with chronic HCV Gt 5 or
6 infection for 8 weeks in those without
cirrhosis, and 12 weeks for those with
cirrhosis, Prof Asselah explained.
In the summary of findings so far, he
pointed out that 97 % (68/70) SVR 12 has
been seen in available data.
– G/P maintained a favorable safety
profile: No discontinuations, no serious
adverse events attributed to G/P and no
grade 3 or higher ALT elevations.
Prof Asselah underlined that the study
included an extensive evaluation of Gt 6
subtype diversity, and enrolled patients
from countries in which Gt 5 and 6 are
endemic.
– The results, together with data from
the G/P registrational program, represent
the largest evaluation of HCV Gt 5 and 6

6

patients to date!
His conclusion was that ENDURANCE-5, 6 results are consistent with G/P's
efficacy and safety profile for Gt 5 and Gt
6 reported in registrational studies – and
confirm that G/P achieves high SVR 12
rates in patients infected with these less
prevalent genotypes.

Patients in early fibrosis stage may have
limited access to DAAs
A study from Scotland, presented by Dr
Scott Johnson, had investigated the total
costs and compared them for early versus
delayed HCV treatment.
– An estimated 46,657 people in Scotland are infected with HCV. Treatment
in early stages of liver fibrosis may reduce
hepatic and extra-hepatic manifestations
risks and lower the overall downstream
medical costs, compared to treatment in
later disease stages. However, patients
in early fibrosis stages may have limited
access to highly effective treatment, Dr
Johnson explained.
A health state transition model of the
natural history of HCV was developed to
forecast liver-related and economic outcomes over a lifetime horizon. The modified intent-to-treat efficacy rates were
based on clinical trials of G/P. Health state costs and health utilities and transition
probabilities were drawn from previous
HCV models.
Costs become higher
The analysis showed the lifetime direct
medical costs from treatment with G/P
to be £32.996 when treatment started at
F0-F1. If started at F2- F3, the costs were
£35.128. If treatment started at F4 or
compensated cirrhosis, costs had risen to
£60.963.

Thomas Berg

Vincent Mallet

– So it makes more sense to treat the
early patients. But policy makers have restricted access to HCV regimens based on
fibrosis stage, often prioritising patients
in later stages. Such policies ignore the
greater quality adjusted life years (QUALYs) and lower costs related to treating
patients early, Dr Johnson stated.
He added that these policies also ignore
that patients in later stages have greater
hepatic and extrahepatic risks, even after
achieving SVR, and require a longer duration of treatment.
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– Traditional cost-effectiveness in HCV
have not focused on the benefits of treatment at early disease stages, and ignored
the cost of extra-hepatic manifestations.
The conclusion was that pan-genotypic
treatment with G/P at earlier fibrosis stages is cost-effective and dominant strategy (more QALYs gained at a lower cost),
compared to treatment at later fibrosis
strategies.

Successful retreatment
There were several presentations on G/P
in Paris. Even though the overall rate of

Stefan Zeuzem

Christoph Sarrazin

virological failure is low, there are those
that do fail.
– MAGELLAN-3 is an ongoing study
evaluating the safety and efficacy of G/P
in combination with sofosbuvir and ribavirin – as a retreatment regimen for patients who experienced virological failure
with G/P, said Dr David Wyles who presented the study.
Combining drugs with different mechanisms of action can increase the probability of achieving a SVR in patients who have
previously failed DAA treatment.
He reported that in patients who had
failed virological response on G/P following retreatment with G/P + SOF + RBV
the rate for SVR12 was 96 %. In Gt 3 the
rate was 100 %.
– This shows that patients who fail G/P
treatment can be successfully retreated,
he underlined.
G/P + SOF + RBV was well tolerated – there were no discontinuations, no
DAA-related serious adverse events and
no RBV dose reductions due to toxicity.
– This study is ongoing. Patients who
experienced virological failure from se-

lected Phase IIIb trials are eligible for
participation, Dr Wyles said.

Three strategies for retreatment
Management of DAA-failures was the title
of a lecture given by Prof Christoph Sarrazin.
– Failure to the first IFN-free DAA regimen is mainly associated with baseline
resistance plus additional negative predictors – such as HCV Gt 1a or 3, cirrhosis
and PEG/R failure. But failure is uncommon, he started by saying.
For retreatment after DAA failure, there
are three strategies. The first strategy is
resistance analysis and rescue treatment
without resistance issues.
– Studies show that the results is 90 %
SVR, he stated.
Second strategy is addition of a new
DAA class.
– For example: If you fail on a NS3 protease inhibitor and a NS5B-Nucinhibitor
– add a NS5A-inhibitor.
The final approach is a multiple target
therapy. Treat with a NS3 protease inhibitor + a NS5A-inhibitor + a NS5B-Nucinhibitor + a NS5B-Non-Nuc-inhibitor.
– There have been Phase I and II studies on this approach, and it seems to be
effective, Prof Sarrazin continued.
In his summary, Prof Sarrazin pointed
out that despite high SVR rates, there is a
large number of DAA-failures. This is often associated with patient's characteristics and resistance patterns.
What to do after SVR has been achieved
When is it necessary to follow-up a patient with chronic HCV post SVR? Prof
Stefan Zeuzem talked about this.
Test HCV RNA twice after end of therapy – after 4 weeks and again after 12 - 24
weeks. Repeat ALT tests individually, he
said.
Prof Zeuzem underlined that eradication of HCV does not provide protective
immunity – one must inform the patient
of the possibility of reinfection.
– Provide harm-reduction devices to
people who inject drugs and MSM –
needle, syringes etc. and condoms.
Many patients feel better after SVR, but
many of them gain weight, and some may
start to drink more alcohol. SVR is also
associated with an increase in serum LDL
cholesterol.
– The relative increase in cardiovascular risk is unclear. But indication for statin
should be according to standard practice.
Hepatocellular carcinoma (HCC) surveillance should take place in all patients
with F3/F4 prior antiviral therapy. This is
mandatory.
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There is a particular high HCC risk in
patients with HCV associated cirrhosis
and diabetes and/or Non-alcoholic steatohepatitis (NASH). Perform parallel assessment of liver function tests (bilirubin,
albumin, INR) platelets and creatinine in
Child-Pugh score B and C patients. Await
laboratory results before clinical improvement in patients with decompensated
cirrhosis.
– Continue upper GI endoscopy for
oesophageal varices until disappearance
and stop non-selective beta-blockers, Prof
Zeuzem continued.
Even though SVR is associated with
reduced extrahepatic morbidity and mortality, surveillance of cryoglobulinemia is
recommended, was Prof Zeuzem's final
advice.

Punjab model for mass treatment
A large-scale study evaluating the feasibility of decentralised care and the provision of free DAAs was presented by Prof
Radha Krishan Dhiman, who was the study's lead author.
HCV infection represents a major healthcare burden in India, with an estimated 12
- 18 million people infected. The burden
is particularly heavy in the Indian state of
Punjab, owing to the high prevalence of
risk factors – such as unsafe medical practices including unsafe medical injections,
blood transfusions and dental procedures,
and intravenous drug use. Similar to other
geographical regions in India, Gt 3 predominates in the state of Punjab.
The study presented by Prof Dhiman
formed part of a concentrated effort in the
Punjab region to both decrease the reservoir of HCV by treating established cases
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and reduce the incidence of new cases.
This was made possible by the foundation
in 2016 of the Mukh Mantri Punjab Hepatitis C Relief Fund, which provides free
treatment to all individuals with chronic
HCV infection.
The study assessed the feasibility of
delivering decentralised HCV care via
three government medical colleges and 22
district hospitals, and required the training of approximately 90 medical specialists, pharmacists and data managers.
– A cost-effective treatment algorithm
was developed using sofosbuvir-based regimens to treat all patients with HCV infection, with regimens selected based on
the presence or absence of cirrhosis and
HCV genotype, Prof Dhiman said.
19,646 patients completed treatment
with SVR at 12 weeks at 92.5 %. Cure rates
among individuals with cirrhosis was 93.1
%, and without cirrhosis 92.4 %. No major
adverse events were reported.
– We have shown in our study that it is

possible to cure more than 90 % of individuals with HCV in a highly dispersed
population using well-trained teams in
government medical colleges and district
hospitals, and widely available DAAs.
And we believe the Punjab model could
be applied to many different populations
with the aim of eliminating HCV, Prof
Dhiman ended his presentation.

The missing link in HCV care
A study from USA ensured that individuals newly diagnosed with hepatitis C were
contacted by a linkage to care specialist
within 48 hours of being referred to the
service.
– We have a major problem with injection drug use in USA. At least 75 % of new
HCV infections result from drug use, and
it is often difficult to engage with the users
and ensue that HVC infection is both diagnosed and treated, explained Dr Zohha
Alam, presenter of the study.
1,038 patients screened and entered
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into an electronic database between January and October 2017. A total of 503
individuals were found to be HCV RNA
positive and were referred to linkage to
care service. Of those referred, 398 (79 %)
were contacted within 48 hours by the
specialist who provided education and
linked the individual to a care provider. Of
the 249 individuals referred to a medical
practitioner, 116 (49 %) attended their first
appointment and 69 (59 %) had initiated
HCV therapy at the time of analysis.
– Linkage to care is the missing link in
the treatment of chronic HCV infection.
Our study demonstrates a promising role
for linkage to care specialists in engaging
with people who inject drugs and – importantly – connecting those individuals
with HCV care providers.

HAV outbreak in Italy linked to current
outbreaks in Europe
Hepatitis A viruses (HAVs) circulating in
an ongoing outbreak among MSM in the
Lombardy region of Italy are predominantly attributable to strains linked to two
other recent outbreaks in Europe, according to a study presented by Dr Massimo
Iavarone, lead author of the study.
Although HAV is rarely fatal, 10 - 15 %
of symptomatic patients experience an illness lasting several months, and comorbidities increase the chance of serious liver
complications. Genetic sequencing of the
HAV circulating in a particular outbreak
can help determine its source – and potentially help identify at-risk populations.
– We wanted to understand the ongoing
outbreak within a large group of patients
including MSM from seven hospitals. We
therefore used viral phylogenetic analysis
to see if this outbreak was linked to other
recent outbreaks, Dr Iavarone explained.
The investigators found that 93 % of patients were infected by HAV Gt IA and 7
% with Gt IB. All of the Gt IA infections
matched strains from one of three European outbreaks: UK 54 %, The Netherlands 45 % and Germany 1 %. Interestingly, the proportion of cases infected by
each strain varied with time; the strain
from the Netherlands accounted for 100
% of the January cases, but the strain from
the UK dominated the later months of the
outbreak. (May 68 %, June 70 %)
– There is a high hospitalisation rate for
the patients in these linked HAV outbreak involving young active workers, which
may impact admissions to liver and infectious disease units and have significant direct and indirect consequences.
Efforts to increase hepatitis A vaccine
coverage programmes in high-risk groups
must be taken to strengthen population
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protection from HAV, Dr Iavarone summarised the findings.

HEV can be life threatening and transmitted through blood products
HIV & Virology News ends its report from
the ILC with two studies on HEV that
were presented in Paris.
Hepatitis E virus (HEV) infection is one
of the leading causes of acute viral hepatitis worldwide, with two main genotypes
(Gt 1 and 3) affecting humans. Gt 1 predominates in low-income countries and
is transmitted via the faecal-oral route,
while Gt 3 predominates in high-income
countries and has been linked to the
consumption of contaminated pork or
shellfish products.
The reported incidence of HEV infection has been increasing steadily in Europe, with more than 21,000 cases reported in a recently evaluated decade (2005
- 2015).
The first study was a large observational study that had identifies 150 HEV
RNA-positive individuals from the records of two tertiary referral hospitals
and transplant centres. Of the 69 immune-competent individuals identified, 37
(53 %) were hospitalised for a total of
74 days – and two of these who had preexisting liver disease died after developing
acute-on-chronic liver failure. 8 (10 %)
immunosuppressed patients died within 5
years of being diagnosed with HEV infection – with 3 of these deaths considered to
be related to the HEV infection.
– We have shown in this study that HEV
infection can be associated with significant morbidity and mortality, and a severe

disease course is not limited to those who
are immunocompromised, said Dr Sven
Pischke.
– Based on these findings, we urge all
hepatologists to consider HEV as a differential diagnosis in any patient with acute-on-chronic liver failure, he finished his
presentation.
The second study involved a retrospective analysis of data from 37 immunosuppressed patients with HEV infection.
11 of these (30 %) developed chronic HEV
infection, and in 4 (36 %) the source of infection could be traced to a HEV-positive
blood donation.
– The number of notified transfusion-transmitted HEV infections has so
far been relatively low – probably due to
under-reporting and under-recognition,
said Dr Dirk Westhölter who presented
the study.
– This study confirms that blood products are an important source of HEV infection for immunosuppressed individuals. It has led us to recommend HEV RNA
screening of all blood products destined
for transplant or immunosuppressed patients, he added.

Per Lundblad
Senior writer
(Per Lundblad is a Journalist specialising in medical subjects and Senior writer for HIV & Virology
News. He is employed by the publisher of the Magazine, Mediahuset i Goteborg AB. He has no other
affiliations with, or involvement in, any organization or entity with any financial interest or nonfinancial interest in the subject matter or materials
discussed in his articles.)
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Satellite symposiums
at the European ILC
At the ILC in Paris, several symposiums
were given on hepatitis. HIV & Virology
News sat in on three of them.

O

ne satellite symposium, sponsored
by Abbvie, had the title From treatment simplification to HCV elimination: Effective multi-stakeholder
care. Prof Michael Manns was the Chair.

Less opportunities for mistakes
In his introduction, Prof Manns talked
about the evolution from 1989, when HCV
was discovered. He pointed out the challenges in the IFN treatment era, which
was followed by what he described as the
"DAA revolution". (DAA = direct acting
antivirals).
– Now we are in the pan-genotypic era,
and WHO has established a goal of HCV
elimination as a public health target by
2030, Prof Manns said.
He then introduced Prof Nancy Reau
who talked about treatment simplification
in the pan-genotypic era.
– Of those with a positive HCV diagnosis, the majority of patients are now treatment naive, she started by stating.

Treatments have evolved. Today firstline therapy is simple – pan-genotypic and
with one treatment duration for all treatment naive patients.
– This gives less opportunities for mistakes, Prof Reau pointed out.
Also less information is needed for decision-making, which expands treater pool
and reduces paperwork.
– Some pre-assessments will remain necessary for appropriate regimen selection
and optimal patient care, she continued
and mentioned determination of cirrhotic
status as an example.
– There is a risk of liver cancer that remains after SVR patients with advanced
hepatic fibrosis, Prof Reau underlined.
She ended her talk by answering her
own question on how treatments have
evolved.
– In the pan-genotypic era, they are
shorter, more simple and associated with
a favorable tolerability.

National strategies are necessary
A lot needs to be done to enhance screening and diagnosis.
– And linkage to care needs to be impro-

ved, said Prof Victor de Lédinghen.
He presented data from a French study
from 2018 that showed universal screening for all individuals aged 18 - 80 years
is more effective than targeting all people
aged 40 - 80 years – and is cost-effective at
both thresholds.
HCV treatment as prevention has the
potential to decrease ongoing transmission.
Prof de Lédinghen also talked about expanding treatment to non-specialists and
stressed that hepatic fibrosis assessment
remains necessary – irrespective of treatment regimen choice.
– Non-specialists without access to sophisticated fibrosis diagnostics will need a
simple way of assessing fibrosis that can
be calculated using readily available and
standard laboratory parameters.
He described a proposed simple method
for GPs in France.
– It is important that those that treat
HCV should offer appropriate referrals,
and be familiar with harm-reduction strategies.
Elimination of HCV is only possible with
engagement, linkage to care and treat-

From left: Gregory Dore, Victor de Lédinghen, Nancy Reau and Michael Manns
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ment of more challenging populations.
– The only way to achieve this goal lies
with national strategies, Prof de Lédinghen stated.

Globally, only 2 % of HCV population
treated
Prof Gregory Dore talked about epidemiologic strictness versus "aspirational pragmatism".
– Global elimination of HCV disease
and infection is not possible with therapeutic intervention alone. It will require a
highly effective HCV vaccine, and several
years of concentrated effort, he said.
Global elimination of HCV disease and
infection as a "public health threat" is different.
– This translates into "epidemiologic
control", but this is OK as a target for
now. "Elimination" makes greater aspiration and advocacy necessary. You have
to remember that only 2 % of the global
population with HCV were treated with
DAAs in 2016, Prof Dore pointed out.
He continued by describing the Australian Government DAA Program. This features an unrestricted DAA access with no
cap on treatment numbers – but a cap on
expenditure.
This has had an effect: The initial DAA
uptake has been encouraging, Prof Dore
said.
– In 2015, 227,000 Australians lived
with chronic HCV infection. In 2016, this
figure had been reduced to 199,000 and in
2017 to 183,000, he ended his talk.
Patient's journey needs to be shortened
Shaping tomorrow together: From aspiration to achievement in HCV care was the
title of a symposium sponsored by Gilead.
Prof Stefan Zeuzem and Prof Victor de
Lédinghen were the Chairs.
– We have the tools to cure – the drugs
are there. The problem is to find the patients, Prof Zeuzem initially said.
He continued by stating there is room
for "micro-elimination".

– So go home and say "I want to eliminate HCV in my office, in my clinic" Prof
Zeuzem encouraged the audience.
Dr Stefano Fagiuoli pointed out that elimination requires a defined and optimised treatment strategy – with fewer visits
and tests.
– Use a highly effective first-line regimen. Then simplify the route to cure.
Finally, ensure that there is a rescue/retreatment plan prior to initiating therapy,
he said.
Sofosbuvir/velpatasvir offers a pangenotypic and panfibrotic option for almost
all patients, Dr Fagiuoli continued.
Increased access to cure means there
has to be a shortened patient journey from
identification to treatment. GPs should be
actively involved in case finding and referral.
– And "easy to manage" patients should
be referred to GPs, Dr Fagiuoli said.
Finally, there has to be improved outreach activities – people who inject drugs
and on opioid substitution therapy, MSM,
people in prisons and in institutionalised
elderly patients, he stated.

Raising awareness is key
Prof de Lédinghen explained that France
is aiming to eliminate HCV by 2025. This
means that Societé Francaise D'Hépatologie recommends a one time screening for
all individuals.
– Screening of HCV, HBV and HIV
should be combined. All screening tests
should be free, and covered by the National Health Service.
Today awareness campaigns targeting common settings of high-prevalence
groups are ongoing. HCV training is provided to support professionals in contact with HCV patients, including strong
harm-reduction programmes, Prof de Lédinghen said.
Michael Ninburg, President of World
Hepatitis Alliance, said that patient organisations can play a huge role in HCV
elimination.

– Without patient organisations, we
would not be where we are today.
Their vision is a world free of hepatitis,
and their mission is to harness the power
of people living with viral hepatitis to
achieve its elimination.
– Our core areas of work are raising
awareness of viral hepatitis, advocating
for viral hepatitis and ending the social injustice of viral hepatitis, Mr Ninburg said.
Stigma is still a huge barrier for patients. 93 % of countries surveyed reported stigma and discrimination to some
degree. 72 % of responders suffered from
self-stigmatisation.
– 53 % of responders had been socially
isolated, and 52 % had experienced unjust
barriers to health-care. 42 % had lost out
on job opportunities or income, Mr Ninburg continued.
He finished his talk with an example
of two middle-aged professionals who
had injected drugs for a short duration in
the 1980s. They had never felt any reason
to disclose their past injecting history to
their GP.
– This meant that for many years they
were never offered – nor sought – an HCV
test. So raising awareness of HCV will be
key to HCV elimination, Mr Ninburg stated.

The hepatologists can collaborate
Collaboration with the hepatologist, was
the topic for the next speaker – Prof JoséLuis Calleja.

Tarik Asselah

Jeff Lazarus

From left: José-Luis Calleja, Michael Ninburg, Stefano Fagiuoli and Stefan Zeuzem
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– Hepatologists can collaborate with
many other stakeholders to improve the
cascade of care cascade, he said.
For the first, they can improve access to
treatment – by increasing the number of
treaters and by enhancing medical education, Prof Calleja explained.
Secondly, hepatologists can collaborate
to improve linkage to care.
– We can develop new referral algorithms, create system alerts and move
specialised care to addiction and sexually
transmitted disease clinics.
The third and final area Prof Calleja
pointed out was to improve screening.
– In lobbying for universal screening
– which is cost-effective. New data from
Spain shows this. We work with specific
high-risk groups, and we can collaborate
in using new diagnostic tools, Prof Calleja
finally stated.

"Get out of your clinic"
EPIC (Experts Perspectives In Care) talks
are short and compelling personalised
narratives about the latest development in
care. One satellite symposium, sponsored
by MSD, contained 4 such talks. The title
was A future without Hepatitis C: What
will it take?
Chair Prof Tarik Asselah underlined in
his introduction that WHO has set clearly defined targets for 2030 – with a 90 %
reduction in new cases of HCV infection,
80 % of treatment-eligible people treated
and 65 % reduction in deaths.
– Make these targets your own, he said.
Prof Jeff Lazarus was the first of the
four speakers invited, and he talked about
awareness and prevention. He began by
talking about World Hepatitis Day, which
was endorsed by WHO in 2010.
– The first day was in 2006, but very few
was then aware of it, he commented.
Prof Lazarus pointed out that a majority of countries do not treat HCV in
non-hospital settings.
– There is a fear of re-infections, but
those are rare.
Think about your personal contribution. What can you do, he finished by
asking rhetorically.
– Get out of the clinic! Collaborate with
your colleagues and affected communities. This can make elimination of HCV a
reality, he answered his own question.
A public health issue
Dr Ashley Brown talked about barriers to
HCV care.
– Now we need to find and treat the undiagnosed, he underlined.
These are people who inject drugs,
MSM, ethnic minorities and migrants and
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incarcerated individuals.
– Also in certain birth cohorts, people
living in countries with restricted access
to treatment, patients lost to follow-up
and patients with chronic kidney disease.
Dr Brown continued by describing several different barriers to diagnosis and
treatment. These included – among others – long wait times to see a HCV specialist and need for off-site referral. He called
it "an obstacle-course" for some patients.
– And this course is not going to change
– so we have to!
According to him, HCV is not an academic speciality anymore. It is a public
health issue.
– We have to accept that we are going
to allow others to treat. Our job as specialists now is to support community health
providers.

Online tools
– I want to stress the fact that the HCV
treatment success we have seen was due
to a collaboration between academia and
the industry, Prof Heiner Wedemeyer
said.
He was talking about HCV care in the
real world.
For selecting the optimal HCV treatment, one first has to determine HCV
genotype, HCV viral load, stage of liver
disease, kidney function and extrahepatic manifestations. Prof Wedemeyer recommended the EASL HCV advisor app
(www.hcvadvisor.com).
– Next stage in selecting the regimen
includes duration of treatment, and if ribavirin is needed to add to the DAAs.
Ribavirin-free therapies should be preferred, since the usage is associated with a
reduced quality of life.
– HCV patients receiving opioid substitution therapy are very good treatment
candidates. Ideally, physicians providing
this, should also treat HCV, Prof Wedemeyer continued.
Patients with chronic kidney disease
should receive HCV treatment. He presented a table with high cure rates in such
patients with elbasvir/grazoprevir.
– The therapy was safe – and it also improved kidney function.
Drug-drug interactions should be
considered, but are usually not a barrier to
therapy. Tables with interactions are freely available at www.hep-druginteractions.
org, he said.
Finally, Prof Wedemeyer established
that treatment can be shortened to 8 weeks
for most regimens in selected patients.
We should just do it
Prof Brian Conway ended the round with

Ashley Brown

Heiner Wedemeyer

a talk about the first
steps toward a global
challenge.
– In 2016, more
people were infected
with HCV than were
cured worldwide, he
initially stated.
He presented the
"four-legged chair
Brian Conway
model", in which
all of a patient's
needs are addressed. One leg is the medical needs, another is psychological and
psychiatric needs.
– The third leg is addiction-related
needs, and the fourth is social needs. Together these legs form a holistic medical
care, through a multidisciplinary program.
9 countries are on their way to eliminating HCV, and Dr Brown said that is encouraging.
– To summarize: We can do this biologically, and we can do it logistically. So we
should just do it!
He ended his talk by encouraging everyone present in the audience to come
home and find one individual that they not
would have thought had HCV.
– Enrol him or her in care and reach
SVR. If we all do that, we are on the track
to elimination of HCV, Dr Brown ended
his lecture.

Per Lundblad
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BHIVA - events
Recent events
BHIVA ‘Best of CROI’ Feedback Meetings
March 2018
BHIVA held six Feedback Meetings
during March 2018; the first in London
with subsequent regional meetings in Birmingham, Haydock, Cardiff, Wakefield
and Edinburgh. These meetings provided
an independent, unbiased and impartial review of the key presentations which
were held at the annual Conference on
Retroviruses and Opportunistic Infections (CROI) in Boston, Massachusetts,
USA from 4-7 March 2018.
To view the presentations from the
Feedback meetings, please follow this link:
www.bhiva.org/CROI2018London.aspx
BHIVA Hepatology Highlights for the
Healthcare Specialist in collaboration
with the British Viral Hepatitis Group
17th April 2018
This meeting was held in Edinburgh on
the 17th April 2018. Speakers included
Professor John Dillon from the University

of Dundee talking about improving access
to HCV treatment for hard to reach populations, Professor Peter from the University of Edinburgh on acute liver failure
and Professor Sharon Hutchinson from
Glasgow Caledonian University on HCV
elimination.
To view the presentations, follow this
link: www.bhiva.org/hepatology-highlights-2018.aspx

The 4th Joint BHIVA/BASHH Conference
17th-20th April 2018
The Fourth Joint Conference of the British HIV Association (BHIVA) with the
British Association for Sexual Health and
HIV (BASHH) was held at the Edinburgh
International Conference Centre, UK.
Highlights included:
• BHIVA Keynote Lecture:
• HIV cure strategies: interventions,
endpoints and ethics
• Professor Sharon Lewin, The Peter
Doherty Institute for Infection and
Immunity, Melbourne, Australia
• BHIVA Invited Lectures:
· Telling the truth: issues around
disclosure of sexually transmitted
infections.
Dr Andreas Wismeijer, Tilbury University, The Netherlands
· How can primary care work more
closely with sexual health services
to deliver appropriate testing, prevention and care for STIs and HIV.
Professor Jackie Cassell, Brighton
and Sussex Medical School
· Harnessing molecular technology to
inform our understanding of HIV
and STI epidemics.
Ms Katy Town, National Institute for

HIV & VIROLOGY NEWS 2 · 2018

•

Health Research (NIHR)
· Refugees, migrants and healthcare
access: key issues in the response to
HIV, STIs and TB
Dr Fionnuala Finnerty, Brighton and
Sussex University Hospitals NHS
Trust and Dr Yusef Azad, National
AIDS Trust
Launch of the BHIVA Standards of
Care For People Living with HIV.

For more details about the conference,
to view the presentations and see the Abstract book please follow this link: www.
bhiva.org/AnnualConference2018.aspx

Forthcoming events
Joint BHIVA/BASHH Diploma in HIV
Medicine one-day revision course 3rd
September 2018
This revision course has been developed
by both associations to help prepare candidates for this important examination. It
will be held on Monday 3 September 2018
at the National Council for Voluntary Organisations (NCVO) in London.
For more details follow this link: www.
bhiva.org/DipHIV2018-London.aspx
BHIVA Autumn Conference 4-5th October
The BHIVA Autumn Conference 2018
will be held at the Queen Elizabeth II
Conference Centre. Located in the heart
of London, the conference centre boasts
all of the facilities required for our delegates.
Details about how to register will be available on this website in due course.
For more details follow this link: www.
bhiva.org/AutumnConference2018.aspx
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What’s new in hepatitis? A report from
the International Liver Congress in Paris
Our current goal of antiviral therapy in
chronic HBeAg-negative HBV infection
is long-term suppression of HBV DNA
levels. This can be achieved in the majority of patients who receive nucleos(t)
ide (NUC) therapy. Fortunately, longterm treatment with either entecavir
or tenofovir is generally well-tolerated
and safe.

H

owever, while life-long treatment
may be required in the vast majority of patients, safety data beyond
10 years are not available yet. There
are persistent safety concerns with tenofovir disoproxil fumarate (TDF) in patients with underlying renal and/or bone
disease. Tenofovir alafenamide (TAF) has
been recommended for the treatment of
patients with risk factors for renal dysfunction and bone disease, including estimated glomerular filtration rate (eGFR)
<60ml/min, hypophosphatemia, albuminuria, and osteoporosis (1). At EASL,
new safety and efficacy data were presented on patients with risk factors for TDF
use who switched from TDF to TAF (2).
There were 101 patients with at least one
risk factor who switched to TAF and who
were followed-up for at least one year.
While viral suppression was maintained
in all patients, a significant improvement
in bone mineral density and eGFR was observed one year after the switch. It should
be noted, however, that the most common
risk factor for TDF use observed in this
study was an eGFR <90 ml/min which is
different from the eGFR <60 ml/min proposed by the EASL guidelines. Unfortunately, no data were presented on how many
patients had an eGFR <60 ml/min at baseline. Therefore, the clinical significance
of these findings remains questionable.
In patients with chronic hepatitis B,
HBsAg loss or even anti-HBs seroconversion represents an even more optimal endpoint of HBV therapy, as it indicates profound suppression of HBV replication and
viral protein expression (1). This “functional cure” is rarely observed during NUC
therapy. Therefore, combination with
or switching to pegylated interferon alfa
(Add-on/Switch strategies) or stopping
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NUC treatment (Stop strategy) following
profound and lasting viral suppression
have been at the centre of interest over the
last few years. Martin Sprinzl from Mainz,
Germany presented final data from the
German multicentre PADD-ON study. In
this study, HBeAg-negative patients on
NUC therapy were randomized to receive additional pegylated interferon alfa-2a
for 48 weeks (n=114) or continue on NUC
therapy (n=58). The primary endpoint, a
>1log reduction in quantitative HBsAg
levels, was more common in the interferon group (p<0.001). However, HBsAg
loss was observed in 16% of patients, while only 10% maintained negative HBsAg
levels 24 weeks after treatment cessation.
Based on these findings it seems questionable whether the add-on strategy should
be recommended as the chance for a functional cure is low and treatment comes at
a cost of a significant increase in side effects.
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. Data on
several new anti-HBV compounds were
presented at the ILC, none of which are
likely to enter the market any time soon.
Fabien Zoulim from Lyon, France, presented data from a phase 2 study on the safety
and antiviral activity of JNJ-56136379, a
capsid assembly modulator (CAM) that
prevents encapsidation of pgRNA and
blocks HBV replication but also inhibits
de-novo formation of cccDNA, an early
step in the HBV viral life cycle (4,5). In this
phase 2 study, treatment-naïve, non-cirr-

hotic HBV patients received different doses of the CAM for 4 weeks, resulting in
a profound reduction of HBV DNA (up to
2.9log) and HBV RNA (up to 2.3log) levels.
The drug was well-tolerated and further
studies are under way to evaluate this
promising compound in addition to NUC
therapy. RO7049389 is another oral small
molecule that targets HBV capsid assembly. Ed Gane from Auckland, New Zealand, presented data from a small study in
healthy volunteers and HBV patients (6).
RO7049389 given for 28 days resulted in
a profound reduction of HBV DNA levels
(median: -2.7log) and was also well tolerated and further studies on this compound
are already under way.
Heiner Wedemeyer from Essen, Germany, presented the final results from the
open-label Myrcludex B trial in TDF-treated patients with HBV/HDV co-infection (7). Myrcludex B, which was developed by Stephan Urban from Heidelberg,
Germany, specifically binds to the NTCP
receptor, which is required for HBV and
HDV cell entry. Myrcludex B is given as
a daily subcutaneous injection and is remarkably well tolerated. In fact there are
currently no safety concerns with this
compound, even in patients with advanced liver disease. Myrcludex B was given
for 24 weeks and resulted in a continued
linear decline in HDV RNA levels and no
breakthrough or resistance was observed. However, modelling studies suggest
that 2-3 years of continuous treatment is
required to achieve durable HDV RNA
suppression. We can only hope that this
promising drug will soon enter phase 3
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clinical trials, as treatment solutions for
patients with HBV/HDV co-infection are
eagerly anticipated.

What’s new in Hepatitis C?
While it has become clear that no new
drugs are being developed for hepatitis C,
there is still a lot of work to do on the long
and winding road towards HCV elimination.
Real-world data on the two pangenotypic regimens velpatasvir/sofosbuvir
(VEL/SOF) and glecaprevir/pibrentasvir (G/P) have the potential to show us
the way on how HCV elimination can be
achieved without the need for baseline genotyping. The first real world data on G/P
come from Germany. Thomas Berg from
Leipzig presented data from the German
hepatitis C registry (8). At the time of data
analysis, 93/96 (97%) had achieved SVR12,
the vast majority of whom had been treated for 8 weeks only (98%). There were no
virologic failures. Interestingly, most patients had either HCV genotypes 1a (34%)
or 3 (35%), which also reflects the German
treatment landscape, where grazoprevir/
elbasvir is still going strong in genotype
1b.
Real-life data on VEL/SOF were reported from a Scottish OST cohort. Based on
promising phase 2 data that showed high
cure rates in genotype 3 patients treated
for 8 weeks only, the Scottish investigators elected to treat non-cirrhotic genotype 3 patients with significant fibrosis
(F2 or F3) for 8 weeks only. Interestingly,
93% of patients achieved SVR12 and there
were no virologic failures. This study confirmed the high efficacy of VEL/SOF in
genotype 3 and also demonstrated that 8
weeks of treatment may be sufficient in a
large proportion of non-cirrhotic patients.
A similar approach was chosen by the
French multicentre STRAEGER trial (9).
In this ongoing study, interim analysis demonstrated high efficacy of grazoprevir/
elbasvir in patients with HCV genotype
1b infection in the absence of significant
fibrosis. Overall, 97% (n=87/90) achieved
SVR12. There were 2 relapsers and one
late relapser after 24 weeks of follow-up.
While this trial is still ongoing, it was interesting to see that the data have already
been incorporated into the latest EASL
clinical practice guidelines on the management of HCV infection, which were
launched in Paris. However, I strongly
advise against treating patients with grazoprevir/elbasvir for 8 weeks only until
further data and an EMA label change become available.
DAA treatment failure is still an issue
we have to deal with these days. The triple

HIV & VIROLOGY NEWS 2 · 2018

combination regimen voxilaprevir/velpatasvir/sofosbuvir is the only regimen approved for DAA failures within the EMA
region. However, no real-world clinical
data are available so far. Instead, David
Wyles from Denver, Colorado, USA, presented interim results from the ongoing
phase 3 MAGELLAN-3 study (10). In MAGELLAN-3, patients are retreated with
G/P plus SOF plus ribavirin following
prior G/P failure. Patients are treated for
12 weeks (genotypes 1,2,4-6 without cirrhosis) or 16 weeks (all other patients).
Interim results showed high SVR12 rates
across genotypes and different baseline
characteristics (GT1: 86%, n=6/7; GT2:
100%, n=2/2; GT3: 100%, n=14/14). So far,
only one GT1a patient with cirrhosis and
prior failure to ledipasvir/SOF as well as
G/P was observed. It will be interesting
to follow this study as further data become available as this may be the basis for
possible retreatment options in patients
in whom voxilaprevir/velpatasvir/sofosbuvir fails.
Finally, many studies presented at the
ILC dealt with micro- and macro-elimination following the WHO goal to combat
HCV to reach HCV elimination by 2030
(11). Iceland and Georgia are among the
countries with a National health plan that
deals with HCV elimination in line with
the WHO goal to significantly reduce the
HCV disease burden. Iceland, one of the
smallest nations in the world, has approximately 1000 HCV RNA positive individuals, 80% of whom have been diagnosed
so far. There is a treatment as prevention
program in place with the goal to eliminate HCV, which is linked to injection drug
use in the majority of patients. So far, a
73% reduction in HCV prevalence has
already been reported from individuals
visiting an addiction clinic in Reykjavík
following increased roll-out of DAA therapies (13). Georgia has one of the highest
HCV prevalence rates in the world (5.4%,
approximately 150,000 individuals). A National health plan has been in place since
2015 with the ultimate goal to reduce the
HCV prevalence by 90% in 2020. Medication is provided for free by Gilead and the
CDC is helping with logistics and monitoring. So far, 32% of HCV-infected patients
have been diagnosed (approximately
49,000 individuals). Among those diagnosed with HCV, 93% have been initiated
on treatment and 65% have been assessed
for SVR. Interestingly, SVR12 rates were
high across different genotypes, despite
the availability of ledipasvir/SOF only,
which is not considered a pangenotypic
regimen. In patients with HCV genotype
3, treatment was combined with ribavirin

based on the assumption that ledipasvir
has weak antiviral activity in genotype
3. It is quite astonishing to see that this
approach worked out fine, with an SVR12
rate of 98% in patients with HCV genotype 3. While cure rates are certainly promising, there is still a long way to go for
Georgia and many other countries. More
efforts are certainly needed to scale-up
testing and linkage to care, particularly
among patients who use drugs. Moreover,
concerted efforts are required to decrease the rates of new HCV infections and
reinfection, which still surpass cure rates
in many countries across the globe (14).
Taken together, Iceland and Georgia are
among the few countries with a National
HCV elimination plan that have already
shown impressive results and should lead
the way for many other countries to come.
There is still a lot of work to do, both in the
developed and in the developing world.

Johannes Vermehren
Associate Professor of Medicine
University Hospital Frankfurt, Germany
(Consultancies and/or lecture fees: AbbVie, Gilead, and Merck/MSD. )
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Archived nucleos(t)ide resistance mutations
in the era of high genetic barrier
antiretrovirals: still matter?
You have a new patient in your clinic
who has been treated with antiretrovirals in another country. His current regimen is tenofovir disoproxil fumarate,
emtricitabine and lopinavir/ritonavir.

V

iral load is undetectable and CD4
cell count is 723 cells/µL. Patient
tells you that he had received multiple combinations in the past and
that some of the treatment changes were
due to failure of the prior regimen. He has
never been exposed to integrase inhibitors and he has been virologically suppressed for at least two years. Patient wants to
simplify his regimen and has high lipids
levels. You want to switch lopinavir/ri-

tonavir to a new simpler and more “lipid
friendly” regimen. Besides, lopinavir/
ritonavir is no longer recommended as a
preferred regimen in international expert
guidelines. Problem: you do not have access to previous resistance testing results
and you strongly suspect that there are
archived mutations that can compromise the activity of the new regimen. In the
absence of these data can you switch to a
simpler regimen?
In my opinion three options could be
considered now and in the near future:
A) Change to the new single pill containing darunavir/cobicistat/emtricitabine/
tenofovir alafenamide (D/C/F/TAF)
B) Change to abacavir/lamivudine/dolu-

B/F/TAF
n=405

PI
+2NRTI
n=125

ABC/DTG/3TC
n=138

NRTI-R

52 (13%)

10 (8%)

4 (3%)

K65N/R

5 (1%)

1 (1%)

0

M184I/V

30 (7%)

2 (2%)

0

L74V

2% (1%)

1 (1%)

0

Y115F

2 (1%)

1 (1%)

0

Q151M

2 (1%)

0

0

Any TAMa

29 (7%)

8 (6%)

4 (3%)

1 TAMa

16 (4%)

2 (2%)

3 (2%)

≥2 TAMsa

13 (3%)

6 (5%)

1 (1%)

M41L

14 (4%)

2 (2%)

2 (1%)

D67N

7 (2%)

6 (5%)

0

K70R

11 (3%)

5 (4%)

0

L210W

4 (1%)

0

1 (1%)

T215F/Y

9 (2%)

4(3%)

0

K219E/N/Q/R

8 (2%)

6 (5%)

2 (1%)

Resistance Class

Table 1. Resistance Analyses of Bictegravir/Emtricitabine/Tenofovir Alafenamide Switch Studies. Frequency of Baseline NRTI Resistance-Associate Substitutions.
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tegravir or tenofovir (disiproxil fumarate
or alafenamide)/emtrticitabine and dolutegravir
C) Very soon, change to the single pill
with tenofovir alafenamide/emtricitabine/bictegravir (B//F/TAF)
The three options have in common that
regimens are based on drugs with high genetic barriers: darunavir, dolutegravir and
bictegravir. How much support from nucleos(t)ide reverse transcriptase inhibitors
[N(t)RTIs] do these drugs need? Can we
use them even in the setting of archived
N(t)RTIs resistance? If there is archived
resistance, can we rely on N(t)RTIs that
are probably only partially active?
During the past five years we have been
accumulating evidence supporting that:
1) N(t)RTI considered “partially active”
can retain enough antiviral activity to
support a regimen including a high genetic barrier drug
2) In the setting or sustained virological
suppression archived resistance do not
always predict failure of a regimen including antiretroviral drugs compromised by
those archived mutations
3) Even the presence of archived M184V
do not completely compromise the activity of lamivudine or emtricitabine
Lets’ review the evidence supporting
these claims.

N(t)RTI considered “partially active” can
retain enough antiviral activity to support a regimen including a high genetic
barrier drug
Three clinical trials, SECOND LINE,
EARNEST and SELECT, nicely reviewed
recently by Diego Rapamonti and Maurizio Zazzi in a thoughtful AIDS editorial [1], support that the combination of a
lopinavir/ritonavir and recycled N(t)RTIs
-many of them considered inactive based
on prior resistance testing results- is as efficacious as lopinavir/ritonavir combined
with fully active raltegravir. Interestingly
in EARNEST the N(t)RTI group was even
superior at week 144: 89% vs 81% of patients had HIV RNA <400 copies/ml (p =
0.02).
We are still scratching our heads trying
to explain the unexpected good perfor-
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Figure 1. Estimated probability of remaining free from virological failure according to previous M184V
detection.

mance of N(t)RTIs in these three clinical
trials. In my opinion two explanations are
possible: 1) Genotypic resistance testing
underestimate the residual antiviral activity of N(t)RTIs. We should not consider
the result of a resistance testing as “black
or white” but a scale of greys. 2) Recent
data (reviewed in the previous issue of
HIV news) suggest that penetration in
lymph node tissue might matter with regard to the efficacy of the regimen. Of
note, in contrast with N(t)RTI that have
better penetrance in lymph node tissue,
raltegravir has very low penetration [2].
We could think that we can take advantage of the remaining activity of N(t)RTI
only in the context of a regimen including boosted protease inhibitors that have
an incredible high barrier to resistance.
However, the results of another important
clinical trial, DAWNING [3], challenge
this concept. In DAWNING, lopinavir/
ritonavir was compared head to head
with dolutegravir. Participants included
in this clinical trial were failing an initial
NNRTI based regimen. To be included in
the trial participants needed to have one
completely active N(t)RTI available. The
DSMB stopped the trial prematurely due
to a statistically significant superiority of
the dolutegravir group. This superiority occurred despite the fact that 82% of
the participants had M184I/V at baseline
and despite the fact that 82% of the participants received 3TC or FTC in the new
salvage regimen [4].
Therefore, we can conclude that even if
only one N(t)RTI is completely active dolutegravir is a better option that lopinavir/
ritonavir. Of note, none of the virological
failures that occurred in participants randomized to the dolutegravir group were
associated to new resistance mutations
development.

HIV & VIROLOGY NEWS 2 · 2018

In the setting or sustained virological
suppression archived resistance do not
always predict failure of a regimen with
antiretroviral drugs compromised by
those archived mutations
At the past CROI conference several studies explored the relevance of prior virological failures or presence of resistance
mutations when patients receive treatment with co-formulated D/C/F/TAF or
B/F/TAF
Eron and colleagues investigated the
impact of prior treatment failures in the
results of the EMERALD study [5]. EMERALD compared continuation of a regimen of TDF/FTC and a boosted protease
inhibitor versus switching to D/C/F/TAF.
Overall results firmly support the non-inferiority of the D/C/F/TAF combination.
The subgroup analysis presented at last
CROI wanted to answer the question of
what was the impact on study results of a
prior history of virological failure. Of the
1,141 participants included in EMERALD
169 (15%) had discontinued prior antiretrovirals due to virological failure whereof 80 (7%) patients had discontinued a
protease inhibitor. In this analysis, prior
virological failure or the number of prior
antiretrovirals used did not impact the efficacy of D/C/F/TAF.
Andreatta and colleagues explored the
impact of baseline resistance on the virological outcomes of clinical trials 1878
and 1844. Study 1878 explored switch to
co-formulated B/F/TAF versus continuation of a regimen of 2N(t)RTIs and
a boosted protease inhibitor. Study 144
explored switch to co-formulated B/F/
TAF versus continuation of co-formulated abacavir/lamivudine/dolutegravir
[6]. These trials requested as an inclusion
criterion that participants had no documented or suspected resistance to FTC,

tenofovir, dolutegravir, abacavir, or 3TC.
Investigators performed baseline proviral
DNA genotyping retrospectively in participants who experienced virologic failure
or who have more than a 10 years history
of antiretroviral treatment or in those in
whom the date of antiretroviral treatment
initiation was unknown. They found that
of the patients randomized to B/F/TAF,
13% harbored N(t)RTI resistance-associated substitutions (K65R 1%, M184V/I/T
7%), 18% harbored NNRTI resistance-associated substitutions and 6% protease
inhibitor resistance-associated substitutions (Table 1). What was the impact of
these substitutions? virtually none: 100%
of participants (5/5) with K65R, 100%
(18/18) with isolated M184V/I/T, 100%
(4/4) with ≥ 2 TAMs and 92% (12/13) with
M184V + other N(t)RTI maintained HIVRNA suppression through week 48.

Even the presence of archived M184V
do not completely compromise the activity of regimens including lamivudine
or emtricitabine
Investigators from the ARCA database in
Italy [7] have evaluated the impact of a
prior history of M184V detection on the
virological efficacy of dual therapies with
a boosted protease inhibitor and lamivudine or an integrase inhibitor and lamivudine. They retrospectively reviewed 436
participants: 87 had the M184V mutation
in one historical genotype. In this cohort
previous selection of M184V did not have
any impact on the virological efficacy of
these dual therapies when they are used
as switch regimens. Interestingly, history
of M184V was a predictor of blips, but not
a predictor of virological failure (Figure 1).
These data add to the results of the MOBIDIP trial [8] showing that in virologically
suppressed participants with a history of
M184V, a boosted protease inhibitor and
lamivudine was superior to monotherapy
with a boosted protease inhibitor.
How is it possible that archived M184V
does not have an impact on the efficacy
of regimens containing lamivudine? Why
does lamivudine appear to add antiviral
efficacy even in the presence or archived
M184V? The answer is unclear but there are some clues. Investigators from the
DOLULAM study [9] have performed
ultradeep sequencing analysis of baseline samples from participants who were
switched to the dual combination of dolutegravir and lamivudine. Ultradeep sequencing detected the M184I variant mostly
in non-functional HIV DNA suggesting
that the fitter M184V variant might not
be archived permanently in a substantial
proportion of patients.
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Going back to the patient you have to
switch without the advantage of having all
historical resistance testing results - here
goes my opinion about the three options:
1) D/C/F/TAF. Most likely would work
given the results of EMERALD and considering that darunavir has a higher genetic barrier than lopinavir. One question is
that if we could give darunavir once daily
without knowing if there are darunavir
mutations archived. When lopinavir is
working in a suppressed patient, my suspicion is that darunavir even once daily
would work.
2) Abacavir/lamivudine/dolutegravir or
tenofovir (disiproxil fumarate or alafenamide)/emtrticitabine and dolutegravir. I
would be more inclined to use tenofovir
instead of abacavir due to the risk of archived thymidine associated mutations and
M184V. Given the results of DAWNING, I
am confident this option would work
3) B/F/TAF. I am also confident that this
option would work. Bictegravir and dolutegravir have a similar genetic barrier to
resistance and we have seen above that
archived mutations seem to have little
impact if you performed the switch in the
setting of virological suppression

DR. JOSÉ R ARRIBAS
Seicio de Medicina Interna,
Unidad VIH Hospital La Paz,
IdiPAZ. Madrid, Spain
(Advisory fees, speaker fees and grant support:
Viiv, Janssen, Gilead and MSD)
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The new drugs in later
lines of therapy
For many people, HIV infection has become a chronic manageable infection
as a result of successful antiretroviral
therapy (ART). Recent new drug applications and approvals such as bictegravir and doravirine and reformulations
such as dolutegravir/rilpivirine have focused on improving and simplifying initial therapy or treatment refinement of
those who are successfully treated and
never failed therapy.

T

his is a substantial market and drug
developers like definable, stable, substantial markets. This has left neglected the smaller pool of subjects
who have not sustained undetectable HIV
RNA after multiple regimens plus a group
of patients who have resistant viruses but
are successfully treated with complex regimens and have little in the way of future
options if something goes wrong.
The prevalence of triple class resistance
(TCR) is low and varies by population studied. Patients treated before 1996, hence
who received dual or mono therapy have
the highest prevalence (10-15% TCR) but
represent a small minority of treated subjects. Reported data suggest prevalence
of TCR may be up to 3% in EU cohorts
treated for up to 10 years (1). In the EU,
the estimated pool of TCR subjects with
detectable HIV may be as few as 0.25% of
the infected population. Adolescent populations, originally infected by mother to
child transmission, may be particularly at
risk of TCR.
Agents most typically used in later lines
of therapy, typically when resistance to
multiple agents is present, include:
• ‘Recycled’ oral lamivudine once or
twice daily
• Oral darunavir dosed BID with ritonavir dosed BID
• Etravirine dosed BID
• Dolutegravir dosed BID
• Oral CCR5 antagonist maraviroc
typically dosed BID
• Injectable fusion inhibitor enfuvirtide injected BID (very rarely used)
Additionally, higher intracellular exposures of tenofovir diphosphate achieved
with TAF may give activity with this when
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TDF is not expected to work, although
this has not been systematically tested in
clinical practice.
When viral resistance, or reduced viral susceptibility to multiple classes is
present, construction of a new regimen
remains a challenge. A new regimen typically requires 2, and preferably 3, active
agents to achieve success. Between 5 and
10% of individuals in developed countries
acquire virus with resistance to one drug
class, most commonly NNRTIs, although
this may not represent complete exclusion of all class members. These subjects
are readily treated with preferred initial
regimens, such as with 2NRTI and an integrase inhibitor (INI). More commonly
resistance arises following virological failure on treatment. Risk factors for treatment failure are predominately related
to past resistance (often people treated
with insufficient regimens in the past,

such as before 1996) and poor adherence.
Resistance is typically accumulated with
each failure episode with accumulation of
further mutations leading to higher level
resistance and greater cross-resistance
to other drugs in that class, especially if
an individual is left failing on an ongoing
treatment regimen. Agents less prone to
resistance, where new mutations are uncommon (<1% of subjects in randomised
trials) at failure, are increasingly used.
These agents include boosted PIs, and the
INI dolutegravir and bictegravir. Expanded use of these agents are likely to lead
to lower incidence of dual and triple class
resistance in the future.
A further unmet need for TCR patients
is to reduce tablet burden and drug-drug
interactions in those subjects currently
successfully treated. Many subjects with
TCR are older (say >50) and carry a high
burden of comorbidities due to past AIDS
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defining events, drug toxicity and accentuation of common prevent disease of
aging such as COPD, diabetes and dyslipidemia. Most regimens for TCR subjects
are based around a boosted PI, typically
darunavir/ritonavir and so are highly prone to interactions due to induction and
inhibition effects on CYP enzymes. Thus,
the potential exists for modification of
existing successful regimens with newer
agents substituting for more problematic
interacting medications. The potential
for this kind of substitution was previously described with the replacement of the
twice daily injectable fusion inhibitor enfuvirtide with oral INI raltegravir, but has
not been investigated as part of the development programs for new agents.
Triple class resistance is recognised by
regulators as an unmet need in HIV therapy. The FDA and EMA have agreed a
pathway to approval of new agents in this
group that aims to limit the risk of resistance to the limited agents still active and
the new agent being tested. This involves
short term ‘functional monotherapy’ over
7 days with the investigational agent followed by regimen optimisation with other
available potentially active agents to make
a ‘complete’ regimen. Subjects are typically followed for a minimum further 24
weeks for additional safety information.
Data in these populations have been generated with dolutegravir (ViiV/GSK),
ibalizumab (TailMed/TheraTechnologies), fostemsavir (ViiV/GSK) and PRO140
(Cytodyn, Inc). Subject selection and inclusion/exclusion criteria make the different studies unsuitable for comparison
across studies.

Dolutegravir 50 mg BD
Dolutegravir (DTG) is approved as an initial agent as 50 mg once daily in combination with 2 NRTIs. In vitro data suggested dolutegravir retained activity against
single mutants and most double mutants
resistant to first generation INI; raltegravir and elvitegravir. While trough plasma
concentration is the pharmacokinetic
parameter associated with DTG efficacy,
volunteer data indicated a variable and
less-than-dose-proportional increase in
DTG trough exposure occurred when increasing the dose from 50 to 100 mg once
daily. To address these gastrointestinal
absorption limitations twice daily dosing
was used to demonstrate activity against
virus resistant to first generation INI. Two
studies were performed Viking (cohort 1,
50 mg once daily DTG, cohort 2, 50 mg
twice daily DTG) and Viking 3 (50 mg twice daily DTG). Endpoints varied slightly
between trials. Viking cohort 2 differed
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from cohort 1 in that fewer subjects in
this cohort had multi-mutant virus, potentially exaggerating the better observed
outcomes between the groups. Multi-mutant subjects were less likely to respond to
DTG 50 mg once daily. Viking 3 included
20 %, and 11 % of subjects who had virus
with these less responsive mutants (Q148
+ 1 or + ≥2 associated secondary mutations, respectively), and confirmed the limitations of DTG’s activity against these
viruses.
• Viking
This phase IIb study assessed the activity of DTG in HIV-1-infected subjects
with genotypic evidence of raltegravir
resistance. Subjects received DTG 50 mg
once daily (cohort 1) or 50 mg twice daily (cohort 2) while continuing a failing
regimen (without raltegravir) for 10 days,
after which the background regimen was
optimized, when feasible, for cohort 1,
and with at least 1 fully active drug man-

dated for cohort 2. The primary efficacy
endpoint was the proportion of subjects
on day 11 with plasma HIV-1 RNA load
decreased by ≥0.7 log10 copies/mL from
baseline or <400 copies/mL.
More subjects achieved the primary
endpoint in cohort 2 (23 of 24 [96 %]),
compared with cohort 1 (21 of 27 [78 %])
at day 11. At week 24, 41 % and 75 % of
subjects had an HIV-1 RNA load of <50
copies/mL in cohorts 1 and 2, respectively. Further integrase genotypic evolution
was uncommon. The regimens had similar safety. (2)
• Viking 3
This was a single-arm, open-label phase
III study of adults with INI-resistant virus who received DTG 50 mg BID while
continuing their failing regimen (without
raltegravir or elvitegravir) for 7 days, then
regimen optimized with ≥1 fully active
drug and continued DTG 50 mg BID. Of
323 subjects screened, 183 were enrolled
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and dosed. The mean change in HIV-1
RNA at day 8 was -1.43 log10 copies/mL,
and 69 % of subjects achieved <50 copies/
mL at week 24. Multivariate analyses demonstrated a strong association between
baseline DTG susceptibility and response.
Response was most reduced in subjects
with Q148 + ≥2 additional resistance-associated mutations. DTG 50 mg BID had
a low (3%) discontinuation rate due to adverse events. (3)

Ibalizumab
Ibalizumab has been approved by FDA.
This is a first-in-class monoclonal antibody that binds to domain 2 of the CD4+
T cell receptor to interfere with post-attachment steps required for entry of HIV1. The binding site is away from major
histocompatibility complex II molecule
attachment so does not interfere with
normal CD4 function. It represents the
first new drug class for 8 years.
Ibalizumab needs an initial loading
dose of 2,000 mg followed by a maintenance dose of 800 mg every two weeks given as an intravenous infusion. It is metabolised by cellular internalisation and has
no renal or hepatic effects and specifically
no drug-drug interactions. It is active against CCR5 and CXCR4 using virus and all
viral clades/subtypes. Approval is based
on data from combined results in 292 people during the long clinical development
phase. (4)
The dose was selected based on the 2
arm TMB 202 study that compared 800
mg every 2 weeks (n=59) and 2,000 mg
every 4 weeks (n=54). Study groups were
comparable with baseline VL 125,082 copies/ml and CD4 109/mm3 and similar
numbers of active drugs used in the optimized background regimen (OBR). At
week 24, the primary endpoint showed 44
% vs 28 % of subjects undetectable resulting in the selection of the 800 mg every 2
weeks dose.
The pivotal TMB-301 study was in 40
highly treatment experienced participants with drug resistance to at least three
classes and who were on currently failing
ART. At baseline, major mutations to NRTIs, NNRTIs, PIs and INIs were present
in 93 %, 85 %, 83 % and 61 % of subjects,
respectively. Baseline demographics included mean age 51 years, mean duration
of HIV infection of 21 years, and a mean of
10 previously used antiretrovirals. Mean
CD4 count was 161 cells/mm3 with 50 %
<100 cells/mm3 and one-third <10 cells/
mm3. Mean viral load was 100,000 copies/mL. Ibalizumab was either added to
current failing ART or used as monotherapy for the first week, which led to a >0.5
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log reduction in viral load in 83 % of participants (vs 3 % during a 7 day pre-infusion control period) and a median 1.1log10
decline in HIV RNA. 60 % of subjects saw
>1log10 HIV RNA reduction 7 days post
infusion. Background ART was then optimised and after 24 weeks, viral load was a
median of 1.6 log10 lower and 43 % of participants achieved undetectable viral load.
The most common side effects were
diarrhoea, dizziness, nausea and rash. Severe side effects (2 subjects) include rash
and immune reconstitution syndrome.
There observed adverse effects are generally not thought to be drug related. Resistance was not reported.
The US list price for ibalizumab is
$118,000 per year (WAC/Wholesale Acquisition Cost), which doesn’t include
costs for providing the infusions. The product cannot be self-administered.

Fostemsavir
Fostemsavir, (formerly BMS-663068) is a
prodrug active as temsavir, an experimental attachment inhibitor which binds to
the HIV gp120 protein, preventing HIV
attachment to CD4 cells. Thus, it represents an entirely new drug class. It was
originally developed at BMS and sold to
GSK/ViiV in 2016. It has been investigated for use in TCR subjects in the phase 3
BRIGHTE study conducted in USA, France and Brazil. The product is orally administered twice daily,
In the BRIGHTE-study, participants
were randomised to receive fostemsavir
600 mg twice daily or placebo for 7 days, in
addition to their failing regimen. Subjects
then had regimen optimisation and were
followed for a further 24 weeks. The study also included a third ‘compassionate’
open-label arm for participants without
any fully active drug options in the existing classes of antiretroviral agents, who
started treatment with fostemsavir and an
optimised regimen.
272 people were randomised in the ratio 3:1 to the placebo-controlled arm of
the study and 99 people were recruited to
the open-label arm. The median CD4 cell
count in the placebo-controlled arm was
100 cells/mm3 and only 41 cells/mm3 in
the open-label arm, 72 % of all study participants had a baseline CD4 cell count
below 200 cells/mm3 and 41 % a CD4 cell
count below 50 cells/mm3. 80 % of study
participants had prior exposure to an INI
and over 90 % were exposed to PIs. Less
than half of participants (42 %) in the randomised arm had more than one fully active agent in their optimised background
regimen. Of the 272 participants randomised, 45 (17 %) withdrew from the study by

week 24. In the open label arm 26 of 99
participants (26 %) withdrew by week 24.
The primary study endpoint was the
mean change in HIV RNA from day 1 to
day 8 in the randomised cohort. Viral load
fell by a mean of 0.79 log10 in the fostemsavir group and 0.17 log10 copies/ml in the
placebo group, a net difference of 0.625
log10 (p < 0.001). 65 % of subjects experienced a reduction of > 0.5 log10 HIV
RNA copies/ml.
At week 24, 54 % in the randomised
arm had a viral load <40 copies/ml. Serious adverse events occurred in 30 % of
participants (including the non-randomised arm) and led to discontinuation of
study drug in 6 % of all participants. These included AIDS-related infections and
other events reflecting the advanced HIV
disease of study participants. The most
common grade 2-4 drug-related adverse
events were nausea, diarrhoea, headache,
vomiting, fatigue and asthenia. (5)
Fostemsavir has been designated a
‘Breakthrough Therapy’ by the FDA for
addressing an unmet clinical need and
will receive rapid review when submitted
for licensing. The FDA is expected to review a licensing application in 2019.

PRO140
PRO 140 (a humanized form of the PA14
antibody, a monoclonal CCR5 antibody)
is a laboratory made antibody that blocks
the CCR5 receptor on CD4 cells. It is administer by weekly subcutaneous (sc)
injection and can be self-administered.
PRO-140 is eliminated via a saturable,
antigen-mediated clearance process and
so has no impact on metabolism of other
medications. The estimated elimination
half-life is 3.5 - 3.7 days. The product binds
to CCR5 differently to maraviroc and is
active against maraviroc resistant mutants
(where resistance has not arisen through
tropism shift to CXCR4 using) in vitro.
The CD02 study is the pivotal Phase
2b/3 study, designed to evaluate the efficacy, safety, and tolerability of PRO 140 vs.
placebo in conjunction with existing failing ART regimen for one week followed by
open label PRO140 and regimen optimisation for 24 weeks. Study population includes treatment-experienced HIV-infected
patients with CCR5-tropic virus who
have detectable HIV RNA on ongoing antiretroviral therapy with documented genotypic or phenotypic resistance to ART
drugs within three drug classes (or within
two or more drug classes with limited treatment options).
A planned 30 subjects will receive
PRO140 350 mg weekly sc injections or
placebo + existing ART for one week.
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Primary endpoint is the proportion of
participants with ≥ 0.5 log10 reduction in
HIV-1 RNA viral load from baseline at the
end of the 1-week double-blind treatment
period (the FDA agreed endpoint).
Limited preliminary safety data on 23
subjects has been reported and indicated
a baseline CD4 count of 246/mm3 and
that 2 subjects withdrew during follow up
but no other safety concerns. Of note, data
reported indicated that of 152 subjects
screened, 116 (76%) were excluded. Reasons for exclusion were not reported. (6)
The primary endpoint data for the study has been accepted for presentation at
a late-breaking session at ASM Microbe
2018 being held June 7 - 11, 2018 in Atlanta, GA, USA. The company has provided
a press release detailing that the primary
endpoint was met. ‘CytoDyn Inc. (OTC.
QB:CYDY) reports the successful achievement of the primary endpoint in its CD02
Phase 2b/3 pivotal clinical trial with PRO
140 in combination with existing ART in
patients failing their current HIV therapy.
The trial data show a statistically significant reduction in HIV-1 RNA viral load of
greater than 0.5 log10 with PRO 140 versus placebo '. (7).

Earlier Data with PRO140
The dose finding data for PRO140 came
from study CD01, a randomized, doubleblind, placebo-controlled study that was
conducted in 44 subjects with HIV-1 RNA
> 5,000 copies/mL, CD4+ cells > 300/
mm3, after no antiretroviral therapy for
≥12 weeks, and with R5 only HIV-1 detectable using the first generation Trofile
assay (with a higher limit of detection for
CXCR4 using virus compared with the
current assay). Subjects received placebo, 162 mg PRO 140 (12 subjects), or 324
mg PRO 140 weekly for three weeks (11
patients) or 324 mg PRO 140 every other
week for two doses by sc infusion (11 patients). Subjects were monitored for 58
days for safety, antiviral effects and PRO
140 serum concentrations. Baseline CD4
was 410/mm3 and HIV RNA 4.4 log10.
SC PRO 140 demonstrated dose dependent antiretroviral activity with mean
log10 reductions in HIV-1 RNA of 0.23,
0.99 (p=0.0093), 1.37 (p=0.0001), and 1.65
(p<0.0001) for the placebo, 162 mg weekly,
324 mg biweekly and 324 mg weekly dose
groups, respectively. Day 22 results were
also reported with the 324 mg weekly
dose achieving -1.51 log10 reduction in
HIV RNA vs -0.15 log10 for placebo. Treatment was generally well tolerated. All
subjects in the 162 mg weekly and 324
mg weekly groups maintained R5-only
co-receptor tropism following treatment.
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However, three subjects in the 324 mg
biweekly group had dual/mixed virus detected during the study. One of these subjects experienced a 1.1 log10 nadir in viral
load at Day 8 but rebounded with dual/
mixed virus thereafter. Minimal antiviral
responses (<0.5 log10 nadir reduction)
were observed for the other two dual/
mixed subjects. No subjects developed
apparent PRO140 resistance (8).

Summary
Four products have used the FDA/EMA
pathway to approval in TCR subjects. The
study designs have varied by the use of
placebo and by entry and exclusion criteria. Most notably with DTG the requirement for integrase resistance mutations
at entry and with PRO140 the need to be
CCR5 tropic only at entry. While some
studies added the agent into ongoing failing therapy, others removed a failing component (Viking and Viking 3), Ibalizumab
was either added to current failing ART
or used as monotherapy for the first week
and dose finding data with PRO140 used
a 12 week washout period. Thus, patient
characteristics differ making comparison difficult, suffice to say all agents have
shown meaningful activity in their selected study populations with 2 products
DTG and ibalizumab already FDA approved. Furthermore, the administrative characteristics vary, with DTG and fostemsavir oral BID, ibalizumab infused alternate
weekly and PRO140 subcutaneously injected weekly. These administrative characteristics may offer both attractions
and obstacles in different settings and by
individual. PRO140 and ibalizumab offer
a clear absence of drug interactions, interactions are limited with DTG but temsavir has some CYP-metabolism that may
be relevant, albeit temsavir is more likely
a victim than perpetrator of interactions.
All 4 products have demonstrated good
tolerability through week 24 and beyond.
Antibody formation against the 2 MABs
has been limited or absent and not clinically relevant.
While these products may all be used
simultaneously, it is likely that 2 injectable products with different administrative schedules will be avoided where possible. Thus, ibalizumab and PRO140 may
be seen as competitors. While short term
efficacy seems similar, the advantages of
ibalizumab over PRO140 include less frequent administration, no need for pre-treatment tropism testing, first to market
advantage and lack of concern about the
reliability of the class or tropism test. The
infusion requirement may be an advantage in some fee for service settings (e.g.

US private insured practices) but a clear
disadvantage in others. The launch of ibalizumab will likely result in many patients
with detectable HIV RNA and limited
treatment options becoming successfully
treated, and hence not obvious candidates for fostemsavir or PRO140. This being
said, I would expect some ibalizumab subjects to convert to oral fostemsavir upon
availability of this oral product. Similarly,
subjects who can construct a new oral regimen with fostemsavir when available,
may not have immediate need for either
injectable product.
The good news from all this, is that HIV
drug development continues apace and
benefits for the underserved populations
such as those with TCR virus are beginning to happen.

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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Notes 2018
Tenofovir alafenamide (TAF) versus tenofovir
disoproxil fumarate (TDF)
Eleven randomized trials comparing TAF and TDF for HIV and
hepatitis B were analyzed for efficacy, bone toxicity and renal
events. A predefined sub-group analysis compared regimens
with TAF and TDF with or without boosting with ritonavir
(RTV) or cobicistat (COBI). 4,574 patients participated in trials
in which both arms received a booster with a total of 7,198 patient years of follow up. 3,537 patients received unboosted regimens for a total of 3,595 years. TDF-treated patients with boosted regimens showed borderline lower HIV-RNA suppression,
more bone fractures (p=0.04), larger decreases in bone mineral
density (p<0.001) and more discontinuations for bone (p=0.03)
and renal (p=0.002) adverse events compared to TAF. Similar
differences between TAF and TDF were not found in patients
not using a booster. There was no difference in efficacy and only
marginal differences in safety between TAF and TDF in the patients receiving unboosted treatments.
Hill et al. Journal of Virus eradication 2018;4:72-79

Comment: Ritonavir and cobicistat modify not only the pharmacokinetics of protease inhibitors but also increase the concentration of TDF. In this meta-analysis, no obvious advantage for TAF
compared to TDF was shown with unboosted regimens which
may limit the health economic value of TAF in these patients taking the low cost of generic TDF into account.

Declining hepatitis C (HCV) incidence in Dutch
MSM
Two prospective studies of treatment of acute hepatitis C recruited patients in 17 Dutch HIV-centers. The centers include 76 %
of the HIV positive MSM population in the Netherlands. In 2015,
direct-acting antivirals (DAAs) for HCV became available to all
Dutch HCV-infected patients with a rapid treatment uptake in
HIV-positive patients. The incidence of acute HCV in 2014 was
compared to the incidence in 2016. 93 infections were observed
in 2014 compared to 49 infections in 2016 (11.2/1000 PYFU vs
5.5/1000 PYFU). This represents a decline of 51 %.
Boerekamps et al. Clin Infect Dis 2018;66:1360-1365

Comment: The dramatic decrease in HCV may indicate that
HCV elimination could be possible with free availability of
DAAs, at least in well-defined groups like MSM with HIV, but
perhaps also in the wider HCV population.

Do HIV minority variants matter clinically?
541 HIV-positive treatment naïve patients started treatment
with a rilpivirine containing regimen. Next generation sequencing (NGS) was performed to identify minority resistant variants to nucleoside reverse transcriptase inhibitors (NRTIs) and
non-nucleoside reverse transcriptase inhibitors (NNRTIs). 489
of the 541 samples were successfully amplified and analysed
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with NGS. Using two different algorithms with a 1 % threshold,
rilpivirine resistance associated mutations (RAMS) were found
in 8.8 and 7.4 % of the patients. Detection of minority rilpivirine
resistance varieties had no impact on the virological response after 12 months of therapy.
Raymond et al. Clin Infect Dis 2018;66:1588-1594

Comment: These results indicate that the usefulness of searching for resistance in minor viral populations by next generation sequencing is limited in routine clinical practice.

Increasing HIV-drug resistance in low- and middle income countries
In a systematic review of 358 datasets representing 56,044 adult
patients in 63 countries the pretreatment drug resistance to
non-nucleoside reverse transcriptase inhibitors (NNRTIs) was
estimated. NNRTI resistance was more prevalent in more recent studies compared to older studies in all regions. In 2016 the
prevalence of NNRTI resistance was estimated to be 11.0 % in
southern Africa, 10.1 % in eastern Africa, 7.2 % in western and
central Africa, 9.4 % in Latin America and the Caribbean and 11 %
in Asia.
Gupta et al. Lancet Infect Dis 2018;18:346–355

Comment: The change from NNRTIs to dolutegravir as part of
first line therapy in the WHO guidelines for low and middle income countries seems to be a necessary step.

Aspirin and abacavir?
40 HIV-infected patients on abacavir-containing treatment with
platelet hyperreactivity participated in a randomized, placebo-controlled cross-over study of aspirin in combination with
abacavir. Platelet hyperreactivity was defined by a score based
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on laboratory variables reflecting in vivo platelet activation and
ex vivo platelet hyperresponsiveness. Patients were randomized
to 100 mg aspirin or placebo for 15 days followed by a cross over.
The study also included healthy volunteers, untreated HIV patients and HIV-infected patients treated without abacavir. The
results showed that aspirin reduces platelet activation and hyperreactivity significantly. The reduction was significant but total normalization was not achieved.
Falcinelli et al. J Cardio 2017; doi.org/10.1016/j.ijcard.2018.04.052

Comment: Increased platelet reactivity is the proposed mechanism by which abacavir may be associated with increased risk of
cardiovascular disease. Perhaps could low dose aspirin be used
in combination with abacavir to reduce the increased risk of cardiovascular disease?

transmission rate. The enrollment period was from 2011 to 2014
which is before treatment was recommended to all HIV infected
individuals
Flynn et al. J Acquir Immune Defic Syndr 2018;77:383-392

Comment: Since immediate ART is recommended to all HIV-infected individuals prolonged prophylaxis to the infant without
ART to the mother is not an option. The very low transmission
rate from mothers on ART raises the question whether breastfeeding can be accepted in resource rich countries in virologically well controlled mothers? In the present study viral loads were
not measured. So far formula feeding is recommended for all infants born to HIV positive mothers in resource rich countries.
The results of the present study are not sufficient to change our
guidelines but it is a question that will be discussed in the future
as many HIV-positive mothers have a strong desire to breastfeed.

Prevention of HIV transmission through breastCardiovascular disease and protease inhibitors
feeding – a randomized trial
In fourteen sites in Sub-Saharan Africa and India HIV-infected
pregnant women with CD4 > 350 or country-specific thresholds
for antiretroviral therapy (ART) were included in a trial comparing ART to the mother to nevirapine to the infant to prevent
transmission of HIV through breastfeeding. Treatment to the
mother or the infant was given for 18 months after delivery or until breastfeeding cessation before 18 months. Primary endpoint
was infant HIV infection at 24 months. 2,431 mother and infant
pairs were included in the study. The median time to breastfeeding cessation was 16 months. 35 infants had no post-randomization test and were not included in the evaluation. Another 10
infants died from non HIV causes. In the final analysis 7 infants
were infected in each arm corresponding to 0.57 and 0.58 %

The Data collection on Adverse Events of Anti-HIV Drugs
(D:A:D) study consists of 11 different cohorts. In the present study 35,711 HIV-positive individuals were included and followed
from 2009 until 2016 or until 6 months after a cardiovascular
event. During a median follow-up time of 6.96 years 1,157 persons developed cardiovascular disease (5.34 events per 1,000
person-years). Patients with ritonavir-boosted darunavir had a
progressive increased rate of cardiovascular disease. The incidence increased from 4.91 events per 1,000 person years in those
who were unexposed to darunavir to 13.67 events in those exposed for more than 6 years. The corresponding figures for atazanavir were posed 5.03 in unexposed and 6.68 in those who were
exposed for more than 6 years.
Ryom et al. Lancet HIV 2018;Published on line May 3 doi.org/10.1016/S23523018(18)30043-2

Comment: The study shows that the cumulative use of ritonavir-boosted darunavir is associated with an increased risk of cardiovascular disease that is not observed with ritonavir-boosted
atazanavir. One has to remember that this is an observational
study and not a randomized comparison between different regimens and the results have to be interpreted with caution. When
darunavir was introduced it was widely used as a salvage therapy
with a higher dose of darunavir and double dose ritonavir. The
authors have tried to correct for different potential biases but
even so the results have to be interpreted with caution. Presently, darunavir is often boosted with cobicistat instead of ritonavir
and different NRTI backbones are used. If those changes would
have had any impact on the results is unknown.

Risk factors for low bone mineral density (BMD)
107 Spanish HIV-positive patients on antiretroviral therapy were
evaluated in a cross-sectional study for risk factors for low BMD.
BMD of lumbar spine and femoral neck was measured with dual-energy X-ray absorptiometry and a multivariate analysis was
performed including HIV-status, antiretroviral drugs and traditional risk factor. 63 participants (58.9 %) were diagnosed with
low BMD including 11 participants with osteoporosis. In the
multivariate analysis, treatment with a boosted protease inhibitor in combination with tenofovir disoproxil fumarate (TDF)
and previous exposure to TDF were independent risk factors for
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low BMD. Traditional risk factors like older age, smoking, opiate
use etc. were also risk factors for low BMD.
Cervero et al. PLOS ONE 2018;published 30 Apr:https://doi.org/10.1371/journal.
pone.0196201

Comment: The likely explanation for the increased risk of low
BMD in patients treated with boosted protease inhibitors and
TDF is the interaction between the booster and TDF resulting in
higher TDF levels.

Efavirenz 5 days per week
The BREATHER study was a non-inferiority trial of efavirenz
based antiretroviral treatment 5 days a week compared to daily treatment in children, adolescents and young adults. After 48
weeks the 5 days therapy was shown to be non-inferior to daily
therapy. The study has been extended to 148 weeks with maintaining the original randomization. Also after 148 weeks the short
treatment cycle was non inferior to daily therapy.

age of forty were randomly sampled from over 5 million persons
who received physical health examination from the Korea National Health insurance Service in 2002 or 2003. For each case
of HCC, 5 matched controls were identified. 1,642 cases fulfilled the inclusion criteria and were compared to 8,210 matched
controls. Statin use was significantly associated with a reduced
risk of HCC. The risk reduction was greater in patients with liver cirrhosis or diabetes mellitus. The overall crude odds ratio
for HCC for users of statins was 0.47 and the adjusted odds ratio
was 0.44. In persons with liver cirrhosis the crude odds ratio was
0.34 and the adjusted odds ratio was 0.39.
Kim et al. J Hepatol 2018;68:476-484

Comment: Statins seem to have a strong protective effect against
HCC. In the present study this was shown for the whole population and even stronger in persons with liver cirrhosis and diabetes mellitus. The mechanism by which statins protect against
HCC is poorly understood.

Turkova et al. PLOS one 2018;published 23 Apr:https://doi.org/10.1371/journal.
pone.0196239

Comment: The idea of having the weekend off from medication
may be appealing but it has not become widely used and updated
guidelines recommending integrase inhibitors as first line therapy makes it unlikely that efavirenz 5 days a week will become an
alternative.

Reduced risk of hepatocellular cancer (HCC) with
the use of statins
Data from the National Health Insurance Service in Korea was
used to evaluate if the use of statins had any effect on the risk of
developing HCC. More than half a million individuals over the
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Topical Conferences 2018
9-10 June
7th Asian Conference on Hepatitis and AIDS
(ACHA)
Beijing, China
www.emedevents.com
20-21 July
10th International Workshop on HIV Pediatrics
Paris, France
http://www.virology-education.com/event/upcoming/10th-workshop-hiv-pediatrics
23-27 July
22nd International AIDS Conference
(AIDS2018)
Amsterdam, Netherlands
www.aids2018.org
6-9 September
21st Annual United States Conference on AIDS
(USCA)
Orlando, Florida, United States
http://2018usca.org
13-15 September
1st Conference on Liver Disease in Africa
(COLDA)
Nairobi,Kenya
www.emedevents.com
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26-28 September
5th HIV & Hepatitis Nordic Conference
Stockholm Sweden
www.hivnordic.se
1-2 October
9th HIV & Aging Workshop 2018
New York, NY, United States
www.virology-education.com
3-7 October
ID Week 2018
San Francisco, CA, USA
www.idweek.org
21-25 October
HIV Research for Prevention (HIVR4P) 2018
Madrid, Spain
www.hivr4p.org
HIV Glasgow 2018, 28-31 October 2018,
Glasgow UK
www.hivglasgow.org
29-30 October
6th International Conference on HIV/AIDS,
STDs and STIs
San Francisco, USA
https://hiv-aids-std.conferenceseries.com

7 November
HBV Cure Workshop 2018
Toronto, Canada
www.virology-education.com/event/upcoming/
hbv-cure-workshop-2018/
9-13 November
The Liver Meeting (American association for
the study of liver diseases, AASLD)
San Francisco
www.aasld.org/events-professional-development/liver-meeting
27-29 November
HIV Dart and Emerging Viruses
Miami, Florida
www.virology-education.com/event/upcoming/
hiv-dart-emerging-viruses-2018/
11 November-1 December
International Viral Hepatitis Elimination
Meeting
Amsterdam
Netherlands
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