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Time for Action on Viral Hepatitis
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The recent hepatitis C virus (HCV) outbreak in the renal

Abstract

The recent outbreak of hepatitis C virus (HCV) at Singapore General Hospital
(SGH) has highlighted the dangers of viral hepatitis. In this case, infection control and
environmental contamination were the culprits, particularly, a drop of blood containing
5 million IU HCV. From a broader perspective, there has been a revolution in HCV
therapy with the recent rapid evolution of short-term (12 weeks) safe, all oral directly-
acting antiviral (DAA) therapy leading to cure rates of 90% to 100%, even in previously
difficult to treat patients with liver cirrhosis, previous treatment failure and those on
immunosuppression. Consequently, treating HCV in risk groups such as renal dialysis
and haemophiliacs can eliminate a pool of infected patients to prevent future outbreaks.
A seroprevalence study is needed to identify a possible “birth cohort” effect that could
aid screening. For HBV, vaccination has reduced prevalence to 3.8%, but these patients
are prone to complications such as HBV flares. Since 2014, 13 patients developed liver
failure and were listed for liver transplantation at National University Hospital (NUH)
but 6 died beforehand. This avoidable catastrophe is due to undiagnosed HBV infection
or patients who did not return for follow-up. Good antiviral therapy is available, but
the issues are similar to HCV, identification of patients and linkage to care. A cure seems
likely in the future as pharmaceutical companies are developing new agents. Singapore
has joined in this initiative with a recent award of a national research translational grant
to better understand the pathophysiology and the processes needed for a cure of HBV.
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ward at Singapore General Hospital (SGH) brought to
public attention a little known virus. Little known to the
public in Singapore largely due to the relatively low local
prevalence, arevolution was occurring in hepatitis C therapy.
Up to 2010, the standard treatment was a combination of
injectable pegylated interferon and orally taken ribavirin.
Although Asians responded to this very well with cure
rates (defined as sustained virological response or SVR)
of 70% to 90%,' the treatment usually took at least a year
and was accompanied by significant side effects which
led to the discontinuation of therapy in 9.6% to 13% of
patients.? Outside Asia, response rates were even lower—
around 40% due to the unfavourable polymorphisms of the
IL28B interferon response gene,* unlike Asians who have
the good response genotype. All this changed in the last 5
years with the rapid evolution of all-oral therapy (called

direct-acting antivirals or DAAs) leading to SVR rates of
>90%, even in previously difficult to treat patients such as
those with cirrhosis, liver failure, immunosuppression and
prior treatment failure.* In the latest treatment regimens,
SVR of 97% to 100% after only 12 weeks of therapy
using a combination of sofosbuvir and velpatasvir across
all genotypes, can be achieved.’ Noteworthy is the finding
that most of the DAAs are relatively free of side effects
and well tolerated, although drug interactions need to be
monitored.® While there are many possible combinations of
antiviral therapy available that are highly efficacious, some
confusion remains on the choice of therapy. A roadmap of
HCV treatment in Asia provides a guide to clinicians on
therapeutic choices.*

With this background in mind, it is timely to reflect back
on the HCV outbreak at the SGH renal unit. HCV is a
relatively asymptomatic infection testified by the millions
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of chronically infected patients globally, many of whom
are unaware they have HCV. The lack of symptoms also
explains the difficulty of reporting and detecting acute
infection, and consequently, the difficulties in recognising
an outbreak. Looking forward, we should be aware that 2 or
more cases of acute HCV in a healthcare setting is sufficient
to be an outbreak, based on the United States (US) Centers
for Disease Control and Prevention (CDC) definition.” The
salient points of the outbreak have been well documented
in the Independent Review Committee (IRC) report® and a
subsequent editorial in the Straits Times including the write
up by Professor Paul Tambyah.? There are some important
issues from amedical perspective. The firstis that HCV virus
seems to be highly resilient in the environment, being able
to be detected in dried blood spots even after 1 year'® and
may remain as infective virus on formites for as long as 6
weeks,!! in contrast to hepatitis B virus (HBV) which cannot
be detected after 14 days'> and human immunodeficiency
virus (HIV) which lasts about 1 week.”® Secondly, the
environmental contamination was by extremely high
levels of virus, with as much as 5 million IU of virus per
50ul drop of blood, likely increasing the risk of parenteral
transmission. Secondly, we need to view this outbreak in
the correct perspective. Unlike outbreaks like influenza,
severe acute respiratory syndrome (SARS) and Middle
East respiratory syndrome coronavirus (MERS-CoV),™
which are primary infective agents transmitted by airborne
means and close exposure, HCV is transmitted by parenteral
means, hence transmission can only occur by contaminated
syringes and needles, contaminated injection contents and
now also by environmental contamination. Thirdly, is the
issue of environmental contamination broadly applicable
to all infectious agents? Patients infected by hepatitis B
and C and HIV fall into this category and outbreaks have
been reported with these agents, and when such patients
are identified, higher infection safety precautions should be
taken. The resilience of HCV in the environment and high
levels of virus imply that added attention to this is important.

While infection control is one approach to preventing
outbreaks, another approach gathering momentum is to
try to eradicate the pool of patients that harbour chronic
infection. In the USA, a notion that treating prisoners'
and intravenous drug user (IVDU) patients'®!” may be a
good approach towards reducing the pool for potential
transmission, and seems to have some success in HIV.!®
While such risk groups may not be significant in Singapore,
the pool of patients who are on renal dialysis is significant.
Data from the National Registry of Diseases Office (NRDO)
indicates that as of end 2014, HCV prevalence in renal
dialysis patients in Singapore nationally is 3.8%. A report
from SGH in 2000 indicated that the prevalence of HCV
in haemophiliacs was as high as 46%.!? Such patients are

potential sources for future outbreaks. With such highly
efficacious HCV therapy available today that is safe, it
is no longer necessary to warehouse these patients, thus
removing a potential source of transmission and outbreaks.
Of course, it would be wise to still continue vigilance in
infection control and monitoring. Eradicating HCV from
risk groups is one strategy while in other countries, eg
Georgia, where the prevalence of HCV is 6.7%, there is
a commitment by the government to eradicate the virus
completely in the entire country.?’ This is a matter that could
be considered for Singapore since the burden of disease is
relatively small.

The size of the HCV disease burden in Singapore is an
issue that has not been well evaluated; the only study in
1991 showed 1.9% prevalence of anti-HCV using a first-
generation assay®' and 0.54% in a blood donor population
using a second-generation kit.?* Internal estimates from the
Ministry of Health (MOH) put an approximate prevalence of
0.1% based on blood donor screening data and cumulative
notifications of HCV cases to MOH. It may now be timely
to conduct a community-based survey in the same manner
as that of hepatitis B so we are better able to estimate the
seroprevalence of hepatitis C in the community. This for
instance will determine whether there is a “birth cohort”
effect as was found in the USA, and is now the foundation
oftheir screening strategy for HCV.% A “birth cohort effect”
identifies higher seroprevalence in certain age groups that
that would make that age group a risk factor for HCV
screening. In the SGH outbreak, the phylogenetic analysis
showed that the strain was unrelated to known strains from
SGH patients, leading to the possibility of community
acquisition, and potential danger of a community acquired
infection getting into an at-risk population.

We should look at the recent HCV outbreak as a learning
experience. Acute HCV often leads to chronicity in 70% to
80% but the outcomes of cirrhosis and liver cancer occur
only after decades,* giving ample time to eradicate the virus
thus preventing these serious complications. However, those
who are immunosuppressed have a higherrisk of developing
fibrosing cholestatic hepatititis (FCH),” an atypical form
of liver failure, because coagulopathy and encephalopathy
tend to be late events, and the syndrome is characterised
by severe cholestasis, with typical liver biopsy findings.
Recognition and diagnosis is crucial as the prognosis is
very poor but can now be rescued with appropriate therapy,
at least in post-liver transplant patients,?® provided it is
given early.?’ In renal transplant patients, a recent report
indicates that the DA As are safe and efficacious®but there
is little data on FCH.

The good news is that we are now much more aware of
the serious dangers posed by HCV in immunosuppressed
patients, of infection control measures in such patients,
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and in ensuring that we have coordinated recognition and
outbreak response measures. The Ministry of Health is now
examining the formation of such a “SWAT” team.* More
importantly, treatments today lead to such good cure rates
that eventually HCV will be significantly less of a threat
than today.

For hepatitis B, it is a different story. Singapore has an
admirable record in the control of chronic hepatitis B,
bringing the seroprevalence down from 5% to 6% in the
1980s* to 3.6% in 2010, the most recent seroprevalence
study.*! This was largely due to the rapid adoption of
universal vaccination,’! initially with a plasma-derived
vaccine before the current yeast-derived vaccine. This
programme has been tremendously successful and we
owe much to this early initiative. With the development
of antiviral drugs and the subsequent wide availability of
top line antiviral agents such as tenofovir and entecavir,*
control of chronic hepatitis B seems more than adequate,
and eventual eradication only a matter of time but this
may take another 50 to 60 years as the oldest vaccinees
are now only about 30 years old, and most complications
of chronic hepatitis B occurs in 50 to 70 age groups. The
World Health Organization (WHO) estimates that 20% to
40% of chronic hepatitis B patients over their lifetime may
develop these complications.** With the higher prevalence
of HBV in Singapore and the larger burden of disease, this
will remain an important health problem for the immediate
future, and already, some signals that all is not right have
been emerging. Flares of chronic hepatitis B leading to liver
failure and requiring liver transplantation have featured
recently, with 13 cases evaluated for liver transplantation
at National University Hospital (NUH), but only 4 were
transplanted, and 6 deaths since 2014. These patients were
not on therapy and not on follow-up, making them an
unrecognised risk for complications. A study performed a
few years ago from NUH showed that 67% of patients with
chronic hepatitis B were not on follow-up.** Multiple reasons
for this include lack of knowledge, lack of reminders and
lack of time.** Although sentiments from patients are fora
cure of chronic hepatitis B,*” we are still some way from this
event. However, recently, experts are increasingly believing
that thisisanachievable goal.*® In concurrence, the National
Medical Research Council-National Research Foundation
(NMRC-NRF) awarded a Translational Clinical Research
Grant for $25 million for the eradication of hepatitis B in
2015. This consortium of 29 investigators across major
research and healthcare instituitions in Singapore, is one of
the first major international grants awarded that is focused
on HBV eradication. The current treatments with nucleos-
(t)ide analogues or immunomodulators are not able to
achieve HBsAg seroclearance in most patients, the marker
of a cure of chronic hepatitis B. Consequently, the grant
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focuses on understanding the immunology and virology of
the disease, examining new treatment targets and evaluating
new classes of agents. Already new classes of agents such
as a core inhibitor, TLR7 agonist, HBV receptor blocker,
and siRNA are being evaluated in clinical trials* by multiple
pharmaceutical companies that are pouring resources into
this disease such thata cure for hepatitis B could be achieved
in the near future. Consequently, for chronic hepatitis
B, treatments today can control the disease and prevent
complications, and although a cure is desirable, this will
need to wait for new classes of therapies. The same issues
arise as with HCV i.e. in identifying, testing and treating
the vast pool of yet unrecognised patients.

In conclusion, although HCV can be cured much more
easily today, and HBV can be controlled with oral therapy,
there is no time for complacency as the warning bells show
they can still cause problems. Singapore potentially has the
resources, infrastructure, and capability to lead the way to
eradicate and control these dangerous diseases. In order
to be successful, we need to convene a working group to
complement the “SWAT team” focussed on outbreaks,
bringing together medical professionals, epidemiologists
and the MOH to create amultipronged strategy thatinvolves
screening, testing and linkage to care,” and monitoring
outcomes. However, we have to be cognisant of the costs
of intervention and explore innovative methods to address
these. Globally, the WHO resolution on viral hepatitis*
provides the framework for action to be taken on eradication
of viral hepatitis.
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