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 M arch is Colorectal Cancer Awareness Month, and this issue of AGA 
Perspectives starts off with an insightful point-counterpoint debate of 
the merits of FIT testing versus colonoscopy for colon cancer prevention. 

Compelling arguments for both sides of this debate are presented by Drs. Douglas 
Rex and Douglas Robertson. This debate is especially topical given the ongoing 
drama in Washington, DC regarding the Affordable Care Act and the implications 
for further dramatic health-care reform. Speaking of the evolving future of health 
care, who better to address this than former AGA President John Allen who 
provides his unique perspective on the future of GI care as we move forward in 
these uncertain times. Dr. Allen has made numerous contributions to the AGA 
membership to help us navigate the challenges in the coming years.

Have all the problems of HCV therapy been solved with the recent dramatic 
advances in antiviral therapy? To provide a glimpse into what lies ahead in 2017, 
Dr. Anna Lok provides her insights into evolving areas of HCV treatment that 
we may expect to see this year. Also in hepatology, my colleagues Drs. Therese 
Bitterman and David Goldberg provide the readership with unique perspectives 
on organ allocation for end-stage liver disease, which could lead to a paradigm 
shift in our thinking on this topic.

Just like in HCV, there has been an exciting proliferation of pharmacologic agents 
to treat IBD. This newfound abundance of choices present a whole new set of 
problems, including how to sequence these drugs and what to do when treatment 
fails. The latter point is addressed in a thoughtful commentary by Dr. Jean-Paul 
Achkar.  

Finally, Dr. Kara Gross Margolis, one of the participants in last year’s AGA 
Future Leaders Program, provides us with the unique perspective of a pediatric 
gastroenterologist on the potential childhood roots of diseases encountered by 
adult gastroenterologists.   

As DDW approaches, these contributions provide a glimpse into the future of 
digestive diseases in these exciting times. If we cross paths at the meeting, please 
introduce yourself. I welcome all feedback from our AGA Perspectives readers.

community.gastro.org

Gary W. Falk, MD, MS, AGAF
EDITOR 

@DrGaryFalk
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Is FIT testing the best  
tool for general colon 

cancer screening?



5

Is FIT testing the best 
tool for general colon 
cancer screening?

Colonoscopy Is a 
Better Choice Than 
FIT for Opportunistic 
CRC Screening

I n Australia and some European countries, 
colorectal cancer (CRC) screening occurs 
in an organized or programmatic setting, 
usually funded by the national government. 

Organized screening commonly relies on fecal 
occult blood testing (FOBT) as the primary 
means of screening, and usually the fecal 
immunochemical test (FIT). FIT is a good 
option for these programs as it is inexpensive, 
outperforms the guaiac-based tests and 
has high specificity. These countries with 
organized screening programs often have 
limited resources for primary colonoscopy 
screening. FIT screening focuses colonoscopy 
resources on a high-prevalence population 
that benefits most from the therapeutic 
potential of colonoscopy. Several randomized 
trials comparing FIT to colonoscopy for 
endpoints of CRC incidence and mortality 
reduction are in progress.

In the U.S., there is some organized screening 
— particularly in large health plans like 
Kaiser1 — but most screening originates in the 
opportunistic setting. Opportunistic 

DOUGLAS K. 
REX, 
MD, AGAF

Dr. Rex has received honoraria from Boston Scientific; research support 
from Boston Scientific, Endochoice, Endo-Aid and Medtronic; and serves 
on the ASGE Governing Board.

Indiana University School of Medicine,  
Indianapolis
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Is FIT an Acceptable 
Screening Test for 
Colorectal Cancer?

A s a card-carrying gastroenterologist, 
I enjoy performing screening 
colonoscopy just like most of my 
society brethren. However, I feel 

strongly that the fecal immunochemical test 
(FIT) is a fully acceptable alternative for 
colorectal cancer  (CRC) screening. Perhaps 
the easiest defense for those of us who are 
enthusiastic about stool-based screening is the 
quality of evidence supporting it. There are at 
least three high-quality, large-scale randomized 
controlled trials that unequivocally demonstrate 
the effectiveness of programmatic fecal occult 
blood tests (FOBT) in reducing death from 
CRC.1 Moreover, those results were obtained 
with conventional guaiac-FOBT that relies on 
indirect evidence for blood in the stool. A major 
advantage of FIT relative to such testing is that 
it directly assesses the presence of human 
hemoglobin in stool. That mechanistic difference 
translates into a host of benefits that result in 
FIT being a better test than conventional FOBT 
(table). I recently led an effort by the U.S. Multi-
Society Task Force (USMSTF)  on Colorectal

DOUGLAS J. 
ROBERTSON, 
MD, MPH

Dr. Robertson serves on the advisory board of Medtronics. 

Department of Veterans Affairs Medical Center, 
White River Junction, VT, and Dartmouth Medical 
School and The Dartmouth Institute, Hanover, NH

FIT -  CONTINUED ON PAGE 7

The contents of this 
work do not represent 
the views of the 
Department of Veterans 
Affairs or the U.S. 
Government.
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screening refers to the patient-physician office 
interaction in which the physician recognizes 
the need for and appropriateness of screening 
a particular patient, offers screening, orders 
the screening test and ensures that the test 
is followed up by colonoscopy if positive and 
repeated at the right interval if negative.

In the opportunistic setting, colonoscopy has 
multiple advantages over FIT. First, a negative-
screening colonoscopy is good for 10 years.  
Few physicians have the systems in place to 
ensure that FIT occurs annually, and the rate 
of repeat FOBT falls off dramatically in the 
opportunistic setting.2 Given this issue, the 
relative single-time sensitivity of colonoscopy 
versus FIT becomes very important. On a per-
participant basis, colonoscopy outperforms 
FIT for detection of advanced adenomas by a 
wide margin3 and is likely considerably better 
for cancer detection. Further, FIT is useless 
for the detection of serrated-class lesions,4 
which account for 20-30 percent of CRC cases,5 

probably because sessile-serrated polyps have 
few or no surface blood vessels.  

Colonoscopy and FIT should be the key 
elements of perhaps all screening programs. 
The most relevant question is not whether one 
or the other is the best or only way to screen 
for CRC but is rather how the two tests will 
be presented to patients who are screening 
candidates. For approximately two decades 
in the U.S., most physicians have utilized the 
sequential approach to making the screening 
offer, in which colonoscopy is offered first and 
FIT (or perhaps another test) is offered to 
those who decline colonoscopy. The sequential 
method of offering screening has the advantage 
of both maximizing overall adherence as 
well as adherence to the most effective test 
(colonoscopy).6 The sequential approach 
has been advocated by the American College 
of Gastroenterology.7 The high utilization of 
colonoscopy in population surveys8,9 suggests 
that this “colonoscopy first, fecal test second” 
approach has been the predominant approach 
to screening in the U.S. for some time. Although 
screening in the opportunistic setting is often 
considered inferior to organized screening 
by experts, the U.S. has utilized this format 
– and usually by sequential testing based on 
colonoscopy first – to reach the world’s highest 
participation rates in screening and the world’s 
largest declines in colorectal cancer incidence 
and mortality (3 to 4 percent per year since 
2000).10

There are at least two other legitimate 
approaches to offering screening in the 
opportunistic setting. One is the multiple 
options approach, in which two or more 

options are presented to patients along with 
the strengths and weaknesses of each test. 
Colonoscopy and FIT should likely both be 
discussed in this approach, and increasing the 
number of options discussed beyond two has 
little value.11 The other approach is the risk 
-stratified approach, in which colonoscopy is 
offered to patients who are estimated (based 
on modeling) to have a high prevalence of 
advanced neoplasia, while FIT is offered to 
patients estimated to have a low prevalence. 
Recent models of risk stratification have been 
relatively simple to apply and have performed 
well.12,13 A major disadvantage of both the 
multiple options and the risk-stratified 
approach is the greater need for primary-
care physicians to develop and adhere to FIT- 

Cancer that provided guidance on FIT use. One 
of the important recommendations from that 
paper includes a clear preference for FIT over 
conventional FOBT.2 So FIT, by extension of the 
FOBT trial results, is supported by the highest 
levels of evidence and is certainly acceptable as 
a CRC screening test on that basis.

Beyond this defense is the simple fact that 
FIT is a very good test to detect CRC. In 
the large, often-cited meta-analysis by Lee 
and colleagues,3 one-time sensitivity of FIT 
for cancer was 79 percent. Of course, that 
means that FIT will not detect cancer in the 
remaining cases on the initial screening. 
However, stool-based screening is designed 
to be applied annually, and so cancers not 
detected on the first round could be detected 
subsequently and while still in a treatable 
stage. While a test like colonoscopy has a 
modestly better onetime cancer-detection 
sensitivity, important lesions are occasionally 
missed.4 Further, follow-up testing, when 
negative, is at a much longer interval, up to 
10 years. From a programmatic standpoint, 
while FIT may miss a lesion in the first year, 
it can detect it on the following cycle. Initial 

is approximately 5 percent. So the other 95 
percent can never benefit from screening 
colonoscopy (or any screening test for that 
matter). They can only be harmed. Is this an 
argument not to screen for CRC? Of course not! 
As just discussed, randomized controlled trials 
suggest unequivocal benefit from screening and 
the U.S. Preventive Services Task Force (USPSTF) 
gives screening a grade-A recommendation.6  
However, should we start with the most invasive 
and risky test first? Even small amounts of harm 
in the 95 percent (i.e., those never destined to 
get CRC) can counterbalance benefits in the 
few detected with or prevented from cancer. In 
this context, finding adenomas and removing 
them through repeated examinations becomes 
somewhat less attractive. Given that adenoma 
detection rates in average-risk screening 
populations are likely greater than 50 percent, it 
calls into question the importance of finding and 
removing this surrogate marker. Put another 
way, a real advantage of noninvasive testing may 
be that it finds fewer adenomas and subjects 
fewer individuals to invasive testing. When you 
think of the frequency with which an individual 
may undergo surveillance colonoscopy for 
adenomas (e.g., from age 50 to 80), this may be 
a real benefit.

But moving beyond the complicated calculus of 
balancing risk and benefits with screening is the 
simple fact that FIT is a test that is attractive to 
many patients and is likely to get 

quality measurements. 

For example, the U.S. Multi-Society Task Force  
on Colorectal Cancer has recently  
recommended that at least 60 percent of 
patients offered FIT should complete the test, 
that the rate of returned FIT tests that cannot 
be processed by the laboratory should be less 
than 5 percent, and that at least 80 percent 
of patients with positive FITs should adhere 
to colonoscopy.14 Again, systems to measure 
and ensure these levels of adherence are 
not currently in place in the opportunistic-
screening setting in the U.S.  

The most important issue for the primary-
care physician relying on colonoscopy for 
screening 

misses by colonoscopy are less common, but 
when they occur, subsequent opportunities 
for early detection are often lost. In fact, 
approximately 7 percent of cancers are 
diagnosed in persons who had a negative 
colonoscopy in the prior three years.5

The criticism most often used when arguing 
against the acceptability of FIT for screening 
is that the test is only a cancer detection test. 
In fact, this is not an entirely fair critique. In 
the USMSTF paper, we summarized studies 
examining FIT detection for advanced 
neoplastic lesions. Results from studies where 
FIT was applied regularly in a population over a 
number of annual cycles suggest its sensitivity 
for advanced neoplasia remains at about 30 
percent across each repeated cycle. So over 
repeated rounds of testing FIT will detect some 
of those with advanced neoplasia and provide 
true cancer prevention.  

But the relative deficiency of  FIT  to colonoscopy 
in detecting adenomas is really at the heart 
of the argument that FIT is not acceptable. 
Colonoscopy enthusiasts will point out that only 
structural exams can routinely find adenomas 
and remove them and thus prevent cancer at 
high rates. The question is this: at what cost?  To 
be clear, I am not just talking about the actual 
societal cost, which is higher with primary-
colonoscopy screening relative to FIT. There 
is also a physical cost to the patient. The vast 
majority of the population is never destined 
to develop CRC. The U.S. lifetime risk of cancer 

COLONOSCOPY - CONTINUED FROM PAGE 5 FIT - CONTINUED FROM PAGE 5
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Biologic Advantage Clinical Improvement

Directly measures 
human hemoglobin

•  Highly sensitive for cancer even with single sample testing with some 
devices (improved compliance)

•  Maintains specificity even at higher levels of sensitivity (fewer false 
positive tests requiring definitive colon evaluation)

•  No need to adjust diet (improved compliance)

Hemoglobin released 
from upper GI tract 
degraded in transit

•  No need to adjust drug intake like NSAIDs or anticoagulants (improved 
compliance)

•  Fewer false positives from the upper GI tract (i.e. improved specificity)

Hemoglobin 
measurement can be 
quantified

•  Definition of a positive test can be matched to colonoscopy resources

•  Opportunity to use quantitative value to stratify risk

Hemoglobin 
measurement can be 
automated

•  Reduces the likelihood that results are impacted by quality control issues

•  Facilitates high throughput (e.g. population based)  screening efforts

Advantages of FIT relative to conventional guaiac FOBT*

*reprinted from Gastroenterology 2015 Oct;149(5):1286-93.

The high utilization of colonoscopy in population surveys 
suggests that this “colonoscopy first, fecal test second” 
approach has been the predominant approach to 
screening in the U.S. for some time. 

DISCUSS WITH 
YOUR PEERS
Take this debate to the  
AGA Community discussion 
forum and let us know your 
thoughts. 
community.gastro.org. 

A G A  C O M M U N I T Y
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In the U.S., colorectal cancer is the third 
most common cancer diagnosed among men 
and women and the second leading cause of 
death from cancer. Colorectal cancer largely 
can be prevented through routine screening.

To help your patients, AGA provides credible, 
accessible education information on the 
following colorectal cancer topics in English 
and Spanish.

• What is Colorectal Cancer?
• Symptoms   
• Risk Factors  
• Getting Tested
• Prevention

Visit www.gastro.org/crc to access our  
patient materials or use our awareness videos.

is identification of colonoscopists with high-
level performance. Comparisons of FIT to 
colonoscopy reflect average colonoscopy 
performance, in which single-time 
colonoscopy beats single-time FIT by a wide 
margin among screening participants.3 High-
level performance colonoscopy would surely 
beat single-time FIT by a very wide margin for 
detection of advanced adenomas and without 
doubt for detection of serrated lesions.4

In summary, sustained adherence to annual 
FOBT is poor outside the organized-screening 
setting. Although the long-term relative 
benefits and harms of colonoscopy and FIT 
are still unknown and under study, offering 
colonoscopy first — followed by FIT or 
another test to those who decline colonoscopy 
— has been enormously successful in the 
U.S. The opportunistic-screening setting 
widely in place in the U.S. is ideally suited to 
colonoscopy screening. n

done. At the end of the day, successful screening 
is largely about adherence. Modeling clearly 
shows that when adherence to a FIT-based 
program is high, outcomes rival or even exceed 
that which could be obtained with colonoscopy.7  

While I am convinced that FIT is an acceptable 
screening test, could evidence be developed to 
convince me otherwise? The type of evidence 
would need to come from high-quality 
comparative-effectiveness studies. Worldwide, 
there are three trials underway that directly 
compare a strategy of up-front screening 
colonoscopy to FIT. I serve as national co-chair 
for the U.S.-based effort called the CONFIRM 
trial (NCT01239082), which aims to enroll 
50,000 average-risk veterans to either initial-
screening colonoscopy or annual stool testing 
with FIT. To date, CONFIRM has randomized 

over 42,000 participants and will likely complete 
enrollment this year. Unfortunately, assessment 
of the primary outcome (CRC mortality) will 
take another decade or so. But the results of a 
head-to-head study like CONFIRM may one day 
determine the best test for screening.

In the interim, providers should have no 
hesitation recommending FIT to their patients 
as a primary screen for CRC. The test is “simple 
and safe and RCT-level evidence” supports 
its use. Given what we know, those advising 
patients about screening should follow the 
guidance of the USPSTF, offer options and 
encourage their patients to choose the test 
they are most likely to complete. When given 
options, I suspect many will be attracted to a 
safe and effective test like FIT. Until large-scale 
trials convince us otherwise, we should all feel 
good about that decision. n

COLONOSCOPY - CONTINUED FROM PAGE 6
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be used because of the teratogenic potential of 
methotrexate with pregnancy.  Many patients 
are concerned about the use of long-term 

In terms of thiopurines, dosing should be 
maximized to achieve therapeutic 6-thioguanine 
nucleotide metabolite levels while monitoring 
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Figure 1: Applying Drug/Antibody Levels 
in Biologic-Therapy Monitoring
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TNF dose

YES NO

Anti-TNF 
switch

Out-of-class 
switch

Look for non- 
IBD causes

Good drug level 
No/low Ab level

Low drug level 
High Ab level

combination therapy, and thus a reasonable 
approach in those who are responding to 
treatment is to re-evaluate the objective 
status of inflammation and disease activity 6 
to 12 months after initiation of combination 
therapy. In patients who have achieved 
normalization of symptoms and inflammatory 
markers along with mucosal healing, one 
can try to stop the immunomodulator while 
continuing biologic monotherapy and closely 
monitoring symptoms and objective evidence  
of subclinical inflammation.

What if patients have ongoing objective 
inflammation despite biologic therapy?  This 
is when therapeutic drug monitoring can 
be of particular benefit. There are currently 
clinically available drug-level assays for 
thiopurine metabolites and drug and antibody 
level testing for some of the biologic agents.  

for shunting to alternate metabolism of  
6-methyl mercaptopurine.2  

Among patients on anti-TNF therapy, 
measurement of drug and antibody levels can 
help classify further management options into 
three categories (figure 1).3

In summary, among IBD patients failing 
conventional treatment, biologic agents provide 
several alternative options, and more aggressive 
approaches, such as ‘top-down therapy’ and 
‘treat to target,’ have entered the lexicon of 
the IBD-treatment arena. After excluding 
nonadherence and superimposed conditions, 
choosing a biologic agent, using a concomitant 
immunomodulator and pursuing therapeutic-
drug monitoring (at least in non-responders) 
can help maximize therapy. n
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M 
edical treatment options for patients 
with inflammatory bowel diseases 
(IBD) — Crohn’s disease and ulcerative 
colitis (UC) — have rapidly expanded 

with several different classes of medications 
now available.  Traditionally, conventional 
therapy has consisted of mesalamine, steroids 
and immunomodulators, but in the era of 
biologic therapy, new options are available.  
However, variability remains in approaches 
to optimizing treatment in patients who don’t 
respond to initial conventional therapies.  The 
purpose of this review is to give a perspective on 
how to best approach such situations.

First, prior to making changes in medical 
therapy in patients who appear to not be 
responding to conventional treatment, it is 
important to assess for nonadherence with 
therapy and to consider possible superimposed 
etiologies that can mimic symptoms of IBD. 
The prevalence of nonadherence to medical 
regimens for IBD is important to recognize as 
it can be as high as 30 to 45 percent and have 
an impact on disease course.1 Superimposed 
conditions that can mimic symptoms of active 
IBD include infections — especially Clostridium 
difficile (C. difficile) and cytomegalovirus (CMV) 
infection, small bowel bacterial overgrowth, 
and irritable bowel syndrome.  C. difficile 
infection can lead to symptoms that mimic 
those of IBD, and its prevalence among IBD 
patients with flares may be as high as 20 to 

30 percent.  CMV is a well-recognized cause of 
infection in immunosuppressed patients and 
can be a cause for relapse, a more severe disease 
course or non-response to medical therapy 
in IBD patients.  CMV tends to localize to the 
colon in patients with IBD, but disseminated 
disease has been reported.  Patients with 
Crohn’s are at increased risk of developing small 
bowel bacterial overgrowth due to structural 
abnormalities, such as strictures, fistulas and 
ileocecal resection.  In addition, in patients 
with Crohn’s who have obstructive symptoms, 
it is important to consider the possibility of 
predominant fibrostenotic disease, which may 
require surgery instead of further medical 
therapy.  

Once it has been established that symptoms 
are truly caused by refractory IBD, escalation 
of medical therapy can be pursued.  The main 
options consist of optimizing doses of agents 
that patients are already on (see below for 
discussion of therapeutic drug monitoring), 
escalation to biologic therapy, or switching 
of biologic agents in patients already on such 
treatment.  There are now three FDA-approved 
categories of biologic agents for the treatment 
of IBD: anti-tumor necrosis factor (TNF) 
antibodies, anti-integrin antibodies and, most 
recently, an anti-interleukin 12/23 antibody. The 
anti-TNF and anti-integrin agents are approved 
for treatment of both Crohn’s and UC, while the 
anti-interleukin 12/23 agent is approved for 
Crohn’s. Choosing among these agents depends 
in part on factors such as patient preference 
for injection versus intravenous therapy and 
insurance coverage issues.  In addition, because 
of its gut-selective mechanism of action, the 
anti-integrin antibody vedolizumab appears 
to have an advantageous safety profile.  In a 
recently published safety analysis of six clinical 
trials involving more than 2,800 patients 
treated with vedolizumab, no increased 
infectious risk was found.  After choosing a 
biologic, the next decision relates to the use of 
concomitant therapy with an immunomodulator.  
Data from studies such as SONIC and 
SUCCESS have shown that use of concomitant 
immunodulators is associated with increased 
therapeutic efficacy, less immunogenicity and 
higher biologic drug levels.  There has been 
concern regarding possible risks of combination 
therapy, but these appear to be minimal.  In 
particular, the risk of hepatosplenic T-cell 
lymphoma, a rare but aggressive lymphoma, has 
been brought up. It is important to note that this 
lymphoma has also been reported in patients 
taking long-term thiopurine monotherapy.  
Given that this malignancy may be more 
common in young men, an alternative option 
is to use methotrexate as the concomitant 
immunomodulator in this demographic group.  
In contrast, in young women, thiopurines can 

 C. difficile infection can lead to symptoms that mimic 

those of IBD, and its prevalence among IBD patients 

 with flares may be as high as 20 to 30 percent.

QUICK HITS: PATIENT CARE

What to Do  
When Conventional 

Therapies Fail  
for IBD Patients



13

QUICK HITS: PATIENT CARE

T 
he supply of deceased-donor organs in 
the U.S. is dwarfed by the demand for  
lifesaving transplants. Thus, transplant 
physicians are charged with the 

responsibility of efficiently allocating these 
scarce resources.  However, when a deceased 
donor becomes available, not all organs 
are allocated in the same manner. The 
Lung Allocation Score prioritizes waitlisted  
candidates according to the survival benefit 
of receiving lung transplantation, while 
organ quality is matched to estimated post-
transplant survival for those awaiting kidney 
transplantation (with the top 20 percent of 
kidneys being allocated first to patients with 
20 percent highest predicted post-transplant 
survival). Both of these systems ensure efficient 
organ utilization by considering expected 
post-transplant outcomes. Conversely, the 
allocation process for liver transplantation 
operates according to the principle of the 
‘sickest first,’ where the likelihood of receiving 
a liver is determined by the risk of waitlist 
mortality and estimated by the Model for End-
Stage Liver Disease (MELD) score. Without 
considering post-transplant outcomes, this 
process is unable to maximize potential 

life-years gained, and the end result is an 
inefficient utilization of one of the scarcest  
resources in medicine. 

In the last decade, efforts have been made 
to improve the efficiency and equity of the 
allocation system beyond conventional MELD-
based prioritization. Organ-sharing policies, 
such as Share 35, mandate that organs be 
allocated outside of their procurement areas 

available loco-regional therapies, the potential 
for complete eradication of early HCCs is 
high, such that the survival benefit of liver 
transplantation in 80 percent of these patients  
is negligible at best.3 

The policy changes over the last decade have 
taught us that the dilemma of organ allocation 
for liver transplantation has yet to be solved. The 
field of liver transplantation is often described 
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to candidates with higher MELDs if no local 
candidates with sufficient severity of illness 
are available. This recently led to a significant 
increase in the population of candidates with 
a MELD score of ≥35 (i.e., estimated three-
month mortality of >50 percent) being wait-
listed and transplanted.1 Unfortunately, Share 
35 has not produced the much-anticipated 
improvement in waitlist mortality as projected, 
and the downstream effect on those with lower 
MELD scores has yet to be fully determined. 
However, subsequent sharing across wider 
geographical areas and increased candidate  
severity of illness have caused the costs and 
resource utilization of transplants facilitated 
by this policy to skyrocket. Furthermore, its 
impact on post-transplant patient morbidity 
and rehospitalization remains unknown. 

While Share 35 has attempted to facilitate liver 
transplantation for the sickest candidates, 
particular attention has also been paid to 
candidates with hepatocellular carcinoma 
(HCC), who are arguably the waitlist’s least 
sick. These candidates receive standardized 
prioritization via artificial inflation of their 
MELD scores, such that they are often at much 
earlier stages of cirrhosis when transplanted. 
Though it was initially intended to provide 
prompt transplantation and avoid the risk of 
waitlist dropout due to metastatic disease, 
this policy has led to significant disparity 
between HCC and non-HCC candidates. And 
despite numerous revisions (the latest of 
which occurred less than a year ago) the 
allocation process for HCC candidates remains 
imperfect. Not only are non-HCC candidates  
less likely to be wait-listed overall, but they 
must also develop far greater severity of 
illness to reach the same MELD score as 
HCC candidates.2 Moreover, with current 
advanced diagnostic techniques and readily 

as a zero-sum game, where the allocation of 
an organ to one candidate inherently denies it 
to another. Therefore, how to most effectively 
and equitably allocate this scarce resource 
remains a source of contentious debate:  
Are the MELD ≥35 patients too sick while 
those with HCC not sick enough? Perhaps 
the primary issue at hand is in fact the 
measure by which candidates are prioritized. 
Incorporating expected post-transplant 
outcomes into the equation has the potential 
to level the playing field and maximize the 
utility of the organ-allocation system. It may 
come to no surprise that most treatment 
decision-making in medicine is influenced 
by an assessment of anticipated benefit. For 
example, a cardiothoracic surgeon would never 
recommend complex bypass surgery to a patient 
with advanced coronary disease unless clear 
improvements in health and functional status 
were expected. The risk-benefit determination 
with respect to liver transplantation should  
be no different. 

Thus, as the liver-transplantation community 
looks toward the future state of organ allocation, 
there must be universal acceptance that our prior 
policy modifications have been insufficient. We 
must not only learn from our colleagues in other 
transplant subspecialties, but also  
think outside the box. A 
challenging first step 
is to clearly define 
what constitutes 
an acceptable 
post-transplant 
outcome for our  
l iver-transplant 
recipients. n
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A 
s the underlying pathologies of common 
GI diseases are elucidated, it has become 
increasingly clear that many prevalent 
GI conditions first diagnosed in adult 

practice find their roots during development 
— from the prenatal period through 
childhood. Genetic variants or the presence 
of stressors during these key developmental 
stages play important roles in negative  
GI-health outcomes.  

Irritable bowel syndrome (IBS) is a prime 
example of a common developmental GI 
condition in adults.  IBS affects approximately 
11 percent of the general population. Despite 
the fact that IBS is one of the most common 
problems treated by adult gastroenterologists, 
data supports the notion that IBS is the 

profoundly influence intestinal development 
and adult GI function.  Early adverse life events 
(EALs) encompass environmental stressors 
that occur during childhood, such as abuse 
and maternal neglect.  Multiple studies have 
confirmed the strong association between 
the prevalence of EALs, IBS diagnoses and  
IBS symptom severity. 

Although it is not known precisely how EALs are 
related to the eventual onset of IBS, there is data 
to suggest that the intestinal microbiota plays 
a role.  The intestinal microbiota modulates 
both central and enteric nervous system (CNS 
and ENS, respectively) development, and EALs 
impact intestinal microbiota composition. 
Because the CNS and ENS are most vulnerable 
to influences such as the GI microbiome during 
early life, it is likely that deviations from an 
optimal intestinal-microbial community during 
this stage may disrupt normal ENS and CNS 
development and lead to brain-gut axis disease, 
including IBS. Further support that early-onset 
dysbiosis affects ENS development comes from 
studies showing that factors that impact the 
GI microbiota, such as childhood infection or 
antibiotic use, are linked to IBS symptomatology 
or diagnosis in children and adults.

Genetic predisposition and environmental 
influence likely don’t exist in isolation, and more 
research is needed to understand the interaction 
between the two. Though in their infancy, 
studies in epigenetics have begun to reveal links 
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product of interactions that occur long  
before adulthood, with their foundation 
rooted in genetic variants or negative  
childhood exposures.

Although the precise genetic causes of IBS 
remain elusive, there is considerable evidence 
supporting their contribution to both IBS 
predisposition and pathogenesis.  Clustering of 
IBS in families supports a heritable component 
as do twin studies that demonstrate a higher 
concordance among monozygotic compared 
to dizygotic twins. Twin studies have also 
revealed that differences can exist between  
IBS-discordant twins in utero; low birth weight 
has been associated with the development of 
IBS, as well as anxiety and depression.

These studies support the idea 
that hypothalamic–pituitary–adrenal axis 
dysfunction, which is hypothesized to be  
integral to IBS pathophysiology, may be the 
connection between impaired fetal development, 
IBS risk and the association of IBS with anxiety 
and depression. Studies examining genetic 
abnormalities have focused primarily on single 
nucleotide polymorphisms on genes affecting 
neuronal function, the intestinal barrier and the 
serotonergic system and immunity. 

Genetics, however, are usually not the sole 
determinant of chronic GI diseases, including 
IBS. Once considered innocent bystanders, 
environmental stressors that occur during 
fetal and child growth have also been found to 
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between pre- and post-natal environmental 
exposures and their impact on the epigenome. 
For example, epigenetic molecular mechanisms 
have been implicated in the stress-related 
dysregulation of the hypothalamic–pituitary–
adrenal axis, which is of potential significance 
to the pathophysiology of IBS. 

The concepts discussed here are not limited 
to IBS. They also apply to other complex, 
multifactorial diseases managed by 
gastroenterologists that have underpinnings 
rooted in development, including obesity, 
food allergy and IBD. A further understanding 
of which specific gene variants and/or 
developmental external factors contribute to 
long-term GI development and dysfunction will 
affect how gastroenterologists diagnose these 

Multiple studies have confirmed the strong association 

between the prevalence of early adverse life events, 

 IBS diagnoses and IBS symptom severity.

primary presentations of anxiety or depression 
that are heavily associated with eventual IBS 
onset.

The implications of developmental intervention 
may expand way beyond the GI field. Studies 
over the past decade have shown direct 
correlations between the numbers of EALs 
and the prevalence of heart disease, diabetes, 
asthma and mental illness.  Further, early-onset 
dysbiosis has also been associated with the  
onset of metabolic, psychiatric and 
immune disorders. Earlier intervention by 
microbial modulation and/or aggressive 
treatment of EALs with psychotherapy 
may thus provide a more holistic  

approach to overall disease 
prevention. n

diseases and, more importantly, when and how 
these conditions should be treated.

In most conditions, current therapy is 
overwhelmingly geared toward symptom 
reversal rather than prevention. In IBS, 
however, the increased plasticity of the ENS and 
CNS in development, with the CNS potentially 
influenced through the third decade of life, 
suggests that these may be opportune times for 
prevention of GI disease rather than reversal.  
As such, the next surge of IBS research may 
reveal preventative therapies, such as GI 
microbial manipulation, or aggressive 
psychotherapy as novel early prevention 
strategies for those at high risk for IBS, 
including individuals who experience 
high degrees of EALs or even 
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S 
ince the approval of the first direct-
acting antivirals (DAAs) — telaprevir 
and boceprevir — for hepatitis C (HCV) 
in 2011, HCV treatment has continued 

to evolve at lightning speed. There has never 
been any area in medicine in which progress 
has been made at such a rapid pace and a 
cure so consistently achieved with a short 
course of well-tolerated therapy that is orally 
administered and in many instances as simple 
as one pill a day. At the time of writing, three 
protease inhibitors (simeprevir, paritaprevir 
and grazoprevir); five NS5A inhibitors 
(ledipasvir, ombitasvir, daclatasvir, elbasvir and 
velpatasvir); one nonnucleoside polymerase 
inhibitor (dasabuvir); and one nucleotide 
polymerase inhibitor (sofosbuvir) are approved 
by the U.S. Food and Drug Administration for 
treatment of HCV. The currently available DAA 
combinations can achieve sustained virologic 
response (SVR) rates of approximately 95 
percent in most patients with compensated 
liver disease, including patient groups that 
were once considered to be difficult to treat. 
For most patients, these high rates of SVR can 
be accomplished with 12 weeks of DAAs that do 
not require ribavirin. 

Many have wondered whether the end of HCV 
and the end of HCV research is here. It was 
gratifying that data from several new DAA-
combination regimens were presented at The 

grazoprevir + ruszasvir have been shown to 
achieve SVR rates greater than 95 percent 
in patients who had been previously treated 
with regimens that contained sofosbuvir  
+/- NS5A inhibitor. 

While quantum jumps are not expected in 2017, 
new DAA combinations that will simplify HCV 
treatment, improve SVR rates for genotype 3 
cirrhosis and offer rescue for DAA failures will 
come on the scene. Many have wondered when 

varicella zoster virus. Although the incidence 
of reactivating other viruses is unclear, severe 
sequelae (including deaths) have been reported, 
and recommendations for preventing these 
events have not been defined due to the scarcity 
of high-quality data. The notion that DAA 
therapies may increase the risk of hepatocellular 
carcinoma recurrence or lead to more aggressive 
tumors needs to be further studied. Major 
advances have been made in HCV treatment, but 
the work is not finished yet. n
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Liver Meeting in Boston, MA, in November 2016. 
These new regimens focused on pan-genotypic 
activity and improved SVR rates for genotype 3 
cirrhosis, (shorter duration of treatment), and 
rescue therapy for DAA failures. 

Currently only one DAA combination therapy — 

sofosbuvir + velpatasvir (Epclusa) — has been 
approved for all genotypes. Three additional 
DAA combination therapies were shown to 
have pan-genotypic activity in phase 2/3 trials 
and will likely be approved in 2017 or shortly 
thereafter. They include: (a) sofosbuvir + 
velpatasvir + voxilaprevir (protease inhibitor); 
(b) MK-3682 (nucleotide polymerase inhibitor) 
+ grazoprevir + ruzasvir (second-generation 
NS5A inhibitor); and (c) glecaprevir (second-
generation protease inhibitor) + pibrentasvir (  
second-generation NS5A inhibitor). The major 
advantage of combination therapies with pan-
genotypic activity is simplicity in selecting an 
appropriate treatment for the individual patient. 
This is particularly important in countries 
where HCV genotyping is not widely available. 

During the era of interferon-based therapies, 
genotypes 2 and 3 were considered to be easy 
to treat compared to genotype 1. However, 
genotype 3 has proven to be difficult to treat 
in the DAA era, and until recently, SVR rates for 
genotype 3 cirrhosis, even with 24 weeks of 
sofosbuvir + ribavirin or 12 weeks of sofosbuvir 
+ daclatasvir, were approximately 65 percent. In 
addition to sofosbuvir + velpatasvir approved 
in June 2016, the three new combinations 
described above can achieve SVR rates greater 
than 90 percent in this difficult-to-treat group. 

A 12-week course of  DAA suffices for the majority 
of patients with HCV and for treatment-naïve 
patients with genotype 1, no cirrhosis and low 
viral load, an eight-week course of sofosbuvir 
+ ledipasvir has similar efficacy to a twelve 12-
week course of the same drugs both in clinical 
trials and in clinical practice. Attempts to shorten 
the duration of treatment to four or six weeks 
have generally resulted in lower SVR rates, 
but eight weeks of treatment with sofosbuvir 
+ velpatasvir + voxilaprevir or glazoprevir + 
pibrentasvir may suffice for selected groups 
of patients. An alternative is to combine DAAs 
with mir-122, which has been shown to be 
effective in blocking HCV replication when  
used as monotherapy. 

DAA treatment is highly effective, but a 

minority of patients have failed to achieve SVR. 
Treatment failure is more common in patients 
with Child B/C cirrhosis who are most in need 
of a cure. Three new combination therapies:  
sofosbuvir + velpatasvir + voxilaprevir, 
glecaprevir + pirbrentasvir,  and MK-3682 + 

primary-care physicians will start treating HCV. 
Besides the high cost and the need to navigate 
insurance barriers, other new wrinkles will 
dampen their enthusiasm — foremost being 
the risks of DAA reactivating other chronic 
viral infections including hepatitis B and 
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and increasing adenoma-detection rates to 
an organized health-system goal of cancer 
prevention2,3 with emphasis on cost reduction. 
Care of an IBD patient population will rest 

digestible portions, with a goal of adding these 
small efforts up to something beautiful. 

Avedis Donabedian was the father of the 

Can our specialty adapt and financially thrive in a period 
of reduced per click care and an increasing  

emphasis on management of complex patients?
on a foundation of guideline-driven medical 
care, but expand to a multidisciplinary model 
that integrates psychosocial care,4 remote 
monitoring,5 machine learning,6 and a financial 
risk-bearing specialty medical home.7 Similarly, 
cirrhotic patients cared for within a large 
CIN will be identified by administrative data 
and segregated into different populations 
— compensated versus uncompensated for 
example — with different resources proactively 
deployed according to their medical and  
social needs.8

Gastroenterology has enjoyed financial  
halcyon days based on high-margin, low-risk 
procedural reimbursement. Can our specialty 
adapt and financially thrive in a period of 
reduced per-click care and an increasing 
emphasis on management of complex patients, 
where we must demonstrate population-level 
health value? I believe so. Henry Ford said, 
“There are no big problems, just a lot of little 
problems.” Begin to enhance care in discreet and 

modern “health-care quality” movement. 
Toward the end of his life, he — although a 
data-driven scientist — reflected on what 
remains truly important. He said, “Health care 
is a sacred mission ... a moral enterprise and 
a scientific enterprise but not fundamentally 
a commercial one. Doctors and nurses are 
stewards of something precious. Ultimately, 
the secret of quality is love. You have to love 
your patient, you have to love your profession, 
you have to love your God. If you have love, 
you can then work backwards to monitor and  
improve the system.”

If we are to keep medicine balanced among 
science, compassion and efficiency and regain 
joy in our profession, we will need new leaders 
who understand both direct-patient care and 
health-system concerns. It is time to teach 
the business of medicine in between lessons 
about large-polyp resection or ablation of  
Barrett’s dysplasia. n

T 
he Red Queen in Lewis Carroll’s “Alice in 
Wonderland” told Alice, “Now here, you 
see, it takes all the running you can do to 
keep in the same place. If you want to get 

somewhere else, you must run at least twice 
as fast.” Welcome to our world. I first used this 
allegory in my presidential address at Digestive 
Disease Week© 2015 and it remains relevant 
today. 

There are some harsh realities of U.S. health 
care that will affect the GI field in the next 
decade. Currently, the U.S. spends $3 trillion 
($9,534/per person) on health-related costs, 
representing 17 percent of the gross domestic 
product (GDP). This will rise to $5 trillion (21 
percent of GDP) by 2025. Concomitantly, first-
dollar payments have shifted more to 

Professor of Medicine, Division of Gastroenterology 
and Hepatology, University of Michigan School of 
Medicine, Ann Arbor

Dr. Allen has no conflicts to disclose.

individuals through copays and high deductibles. 
No longer will insurance payments shield  
people from the high cost of health care. Price 
sensitivity and a demand for higher value will  
spur development of lower-cost services, 
telehealth and other technologies that will  
disrupt current care processes. 

The single greatest challenge we will face in GI 
will be the shift in reimbursement from fee for 
service — favoring our high-margin endoscopic 
procedures — to payments for coordination of 
care, where efficient resource use is paramount. 
While painful, we can absorb a 10 percent 
reduction in payments per procedure. It is more 
difficult to absorb a 10 to 30 percent reduction 
in patient or procedure numbers as primary-
care managers eliminate low-value referrals. 
Elimination of unnecessary procedures 
will occur rapidly as we move to value-
based payments and block reimbursement  
for defined populations. 

In response to regulation, economic challenges 
and mandated electronic medical-record use, GI 
practices have been consolidating or migrating 
to large Clinically Integrated Networks (CINs). 
CINs typically include a hospital network, 
an employed primary-care base, affiliated or 
owned specialists, ancillary facilities, and a 
payor/insurance partner. We are beginning 
to see multistate CINs and regional health-
system oligopolies. Successful CINs will focus 
on maximizing individual patients’ experiences, 
efficiently managing high-cost episodes of care 
and coordinating care of patients with complex 
multiorgan diseases — remember 5 percent of 
patients account for 50 percent of all health-
care spending. Academic centers can lead this 
innovation if they understand how to use big 
data to identify at-risk patients, develop data-
driven clinical-care algorithms,1 and achieve 
patient-focused, easy-access multispecialty care 
coordination. Innovations in this area likely will 
come as much from the technological world as 
the medical world.

Gastroenterologists will survive by providing 
high-quality consultative and procedural 
care. Specialists who thrive will provide low-
cost, clinically effective options for people 
and populations that currently suffer from 
disorganized care that varies in quality and 
outcomes. Three focus areas in GI include 
CRC prevention and management of IBD, and 
cirrhotic patients.

CRC management will move from disparate 
efforts focused on enhancing screening 
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HARVONI is the #1 prescribed treatment for HCV GT 1 patients in the US3,a

EPCLUSA is the fi rst and only pan-genotypic single-tablet regimen for patients with chronic HCV2

See full study information on following pages.
Cure = sustained virologic response (SVR). SVR12 was the primary 
endpoint and was defi ned as HCV RNA <25 IU/mL at 12 weeks after 
the end of treatment in the HARVONI ION clinical trials and <15 IU/mL 
in the EPCLUSA ASTRAL clinical trials.1,2,7

aIMS Weekly NPA™ Market Dynamics™ from week-ending 11/14/14–10/1/16.

Please see Brief Summary of full Prescribing Information 
for HARVONI and EPCLUSA including BOXED WARNING on 
Hepatitis B reactivation, on the following pages. 

Please visit transformingtreatment.com to learn more.

•  97% overall cure (SVR12) rate in GT 1 subjects with HARVONI (n=1042/1079; ION-1, -2, -3)1,4-6

•  99% and 95% overall cure rates in GT 2 and GT 3 subjects, respectively, 
with EPCLUSA (n=397/411; ASTRAL-2, -3)2

HARVONI is indicated with or without ribavirin for the treatment of adult patients 
with chronic hepatitis C virus (HCV) genotype (GT) 1, 4, 5, or 6 infection.

EPCLUSA is indicated for the treatment of adult patients with chronic 
HCV GT 1, 2, 3, 4, 5, or 6 infection without cirrhosis or with 
compensated cirrhosis and in combination with ribavirin 
for those with decompensated cirrhosis. 

Patients of any HCV genotype can 
be cured with a sofosbuvir-based, 
once-daily single-tablet regimen1,2
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Amelia Earhart® is a trademark of Amy Kleppner. 
www.AmeliaEarhart.com

THE FIRST AND ONLY PAN-GENOTYPIC
ONCE-DAILY SINGLE-TABLET REGIMEN
FOR CHRONIC HCV PATIENTS2

OVERALL CURE RATE ACROSS THREE HARVONI PHASE 3 TRIALS1,4-6

(n=1042/1079; ION-1, -2, -3)

See what’s possible at hcp.harvoni.com

OVERALL CURE RATE IN
GT 2 SUBJECTS2

(n=133/134; ASTRAL-2)

OVERALL CURE RATE IN 
GT 3 SUBJECTS2

(n=264/277; ASTRAL-3)

See what’s possible at hcp.epclusainfo.com 
Please see Brief Summary of full Prescribing Information 
for HARVONI and EPCLUSA, including BOXED WARNING,
on the following pages.

Albert Einstein used with 
permission of the HUJ/GreenLight.

HARVONI HAS TRANSFORMED TREATMENT IN A BROAD RANGE OF GT 1 SUBJECTS1 EPCLUSA FULFILLS A SIGNIFICANT UNMET NEED FOR GT 2 AND GT 3 PATIENTS2

IMPORTANT SAFETY INFORMATION FOR HARVONI AND EPCLUSA
BOXED WARNING: RISK OF HEPATITIS B VIRUS REACTIVATION IN HCV/HBV COINFECTED PATIENTS
Test all patients for evidence of current or prior hepatitis B virus (HBV) infection before initiating treatment with HARVONI 
or EPCLUSA. HBV reactivation has been reported in HCV/HBV coinfected patients who were undergoing or had completed 
treatment with HCV direct acting antivirals (DAAs) and were not receiving HBV antiviral therapy. Some cases have resulted in 
fulminant hepatitis, hepatic failure, and death. Cases have been reported in patients who are HBsAg positive, in patients with 
serologic evidence of resolved HBV, and also in patients receiving certain immunosuppressant or chemotherapeutic agents; 
the risk of HBV reactivation associated with treatment with HCV DAAs may be increased in patients taking these other agents. 
Monitor HCV/HBV coinfected patients for hepatitis fl are or HBV reactivation during HCV treatment and post-treatment 
follow-up. Initiate appropriate patient management for HBV infection as clinically indicated.
CONTRAINDICATIONS
•  If HARVONI or EPCLUSA is used in combination with ribavirin (RBV), all contraindications, warnings and precautions, in 

particular pregnancy avoidance, and adverse reactions to RBV also apply. Refer to RBV prescribing information.

WARNINGS AND PRECAUTIONS
•  Risk of Serious Symptomatic Bradycardia When Sofosbuvir Is Coadministered with Amiodarone and Another HCV 

Direct Acting Antiviral: Amiodarone is not recommended for use with HARVONI or with EPCLUSA due to the risk of 
symptomatic bradycardia, particularly in patients also taking beta blockers or with underlying cardiac comorbidities 
and/or with advanced liver disease. In patients without alternative, viable treatment options, cardiac monitoring is 
recommended. Patients should seek immediate medical evaluation if they develop signs or symptoms of bradycardia.

•  Risk of Reduced Therapeutic E� ect Due to Use with P-gp Inducers and/or Moderate to Potent Inducers of CYP: 
Rifampin, St. John’s wort and carbamazepine are not recommended for use with HARVONI or with EPCLUSA. P-gp 
inducers may signifi cantly decrease ledipasvir, sofosbuvir and/or velpatasvir plasma concentrations. Moderate to potent 
inducers of CYP2B6, CYP2C8 or CYP3A4 may signifi cantly decrease sofosbuvir and/or velpatasvir plasma concentrations.

HARVONI IS THE ONLY HCV TREATMENT WITH AN ESTABLISHED 8-WEEK COURSE OF THERAPY1 
•  The recommended treatment duration for HARVONI is 12 weeks for adult TN GT 1 patients without cirrhosis or with 

compensated cirrhosis. Eight weeks can be considered for adult TN GT 1 patients without cirrhosis who have pre-treatment 
HCV RNA <6 million IU/mL1

•  HARVONI is RBV-free, regardless of prior HCV treatment history, the presence of compensated cirrhosis, or GT 1a or 1b subtype1

•  Adverse reactions (all grades) reported in ≥5% of GT 1 subjects receiving 8, 12, or 24 weeks of treatment with HARVONI 
(in ION-3, ION-1, and ION-2): fatigue (13%-18%), headache (11%-17%), nausea (6%-9%), diarrhea (3%-7%), and insomnia (3%-6%)1

HARVONI Study Designs: randomized, open-label trials in GT 1 subjects1

ION-1: TN subjects (N=865) without cirrhosis or with compensated cirrhosis received HARVONI for 12 weeks, HARVONI + RBV for 12 weeks, 
HARVONI for 24 weeks, or HARVONI + RBV for 24 weeks. 
ION-2: TE subjects (N=440) without cirrhosis or with compensated cirrhosis received HARVONI for 12 weeks, HARVONI + RBV for 12 weeks, 
HARVONI for 24 weeks, or HARVONI + RBV for 24 weeks. 
ION-3: TN subjects (N=647) without cirrhosis received HARVONI for 8 weeks, HARVONI + RBV for 8 weeks, or HARVONI for 12 weeks.
These studies did not include subjects who were liver transplant recipients and/or with decompensated cirrhosis (Child-Pugh B or C). 
Sustained virologic response (SVR12) was the primary endpoint and was defi ned as HCV RNA <25 IU/mL at 12 weeks after the end of 
treatment.1 Achieving SVR is considered a virologic cure.7

Compensated cirrhosis = Child-Pugh A, RBV = ribavirin, SOF = sofosbuvir, TE = treatment-experienced (patients who have failed a 
peginterferon alfa + RBV–based regimen with or without an HCV protease inhibitor), TN = treatment-naïve

98% OF GT 1-6 SUBJECTS OVERALL ACHIEVED A CURE ACROSS THREE PHASE 3 TRIALS (n=1015/1035; ASTRAL-1, -2, -3)2

•  EPCLUSA o  ̈ers a once-daily, single-tablet regimen without IFN or RBV, regardless of prior HCV treatment experience or the 
presence of compensated cirrhosis2

•  Adverse reactions (all grades) reported in ≥5% of subjects receiving 12 weeks of treatment with EPCLUSA (ASTRAL-1): 
headache (22%), fatigue (15%), nausea (9%), asthenia (5%), and insomnia (5%)2

–  The adverse reactions observed in subjects treated with EPCLUSA in ASTRAL-2 and ASTRAL-3 were consistent with those 
observed in ASTRAL-1. In ASTRAL-3, irritability was observed in ≥5% of subjects treated with EPCLUSA2

EPCLUSA Study Designs: randomized trials in TN and TE subjects without cirrhosis or with compensated cirrhosis2

ASTRAL-1: double-blind, placebo-controlled trial in GT 1, 2, 4, 5, or 6 subjects (N=740). GT 1, 2, 4, or 6 subjects were randomized 5:1 to receive 
EPCLUSA or placebo for 12 weeks; GT 5 subjects received EPCLUSA for 12 weeks. Overall SVR was 99% (n=618/624).
ASTRAL-2: open-label trial in GT 2 subjects (N=266). Subjects received EPCLUSA or SOF + RBV for 12 weeks. 
ASTRAL-3: open-label trial in GT 3 subjects (N=552). Subjects received EPCLUSA for 12 weeks or SOF + RBV for 24 weeks. SVR12 for EPCLUSA ranged 
from 89% (TE with compensated cirrhosis) to 98% (TN without cirrhosis).
These studies did not include subjects with decompensated cirrhosis. Sustained virologic response (SVR12) was the primary endpoint and was 
defi ned as HCV RNA <15 IU/mL at 12 weeks after the end of treatment.2 Achieving SVR is considered a virologic cure.7

IMPORTANT SAFETY INFORMATION FOR HARVONI AND EPCLUSA
ADVERSE REACTIONS
•  The most common adverse reactions (≥10%, all grades) with HARVONI were fatigue, headache, and asthenia
•  The most common adverse reactions (≥10%, all grades) with EPCLUSA were headache and fatigue; and when used with RBV in 

decompensated cirrhotics were fatigue, anemia, nausea, headache, insomnia, and diarrhea

DRUG INTERACTIONS
•  Coadministration of HARVONI or EPCLUSA is not recommended with oxcarbazepine, phenobarbital, phenytoin, rifabutin, 

rifapentine, and tipranavir/ritonavir due to decreased concentrations of sofosbuvir, ledipasvir and/or velpatasvir.
•   Coadministration of EPCLUSA is not recommended with proton-pump inhibitors or efavirenz due to decreased 

concentrations of velpatasvir; or with topotecan due to increased concentrations of topotecan. 
•  Coadministration of HARVONI is not recommended with co-formulated elvitegravir/cobicistat/emtricitabine/tenofovir 

disoproxil fumarate due to increased concentrations of tenofovir; or with simeprevir due to increased concentrations of 
ledipasvir and simeprevir; or with rosuvastatin due to increased concentrations of rosuvastatin.

Consult the full Prescribing Information for HARVONI or for EPCLUSA for more information on potentially signifi cant drug 
interactions, including clinical comments.

References:
1. HARVONI US full Prescribing Information. Gilead Sciences, Inc. Foster City, CA. February 2017. 2. EPCLUSA US full Prescribing Information. Gilead Sciences, Inc. Foster City, 
CA. February 2017. 3. Data on fi le. IMS Weekly National Prescription Audit (NPA) Market Dynamics, 11/14/14–10/1/16. Gilead Sciences, Inc. 4. Afdhal N, Zeuzem S, Kwo P, 
et al; for the ION-1 Investigators. Ledipasvir and sofosbuvir for untreated HCV genotype 1 infection. N Engl J Med. 2014;370(20):1889-1898. 5. Kowdley KV, Gordon SC, 
Reddy KR, et al; for the ION-3 Investigators. Ledipasvir and sofosbuvir for 8 or 12 weeks for chronic HCV without cirrhosis. N Engl J Med. 2014;370(20):1879-1888. 
6. Afdhal N, Reddy KR, Nelson DR, et al; for the ION-2 Investigators. Ledipasvir and sofosbuvir for previously treated HCV genotype 1 infection. N Engl J Med. 
2014;370(16):1483-1493. 7. US Department of Health and Human Services, Center for Drug Evaluation and Research. Draft Guidance for Industry. Chronic Hepatitis C 
Virus Infection: Developing Direct-Acting Antiviral Drugs for Treatment. May 2016.
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HARVONI® (ledipasvir 90 mg and sofosbuvir 400 mg) tablets, for 
oral use

Brief Summary of full Prescribing Information. See full Prescribing 
Information. Rx Only.

BOXED WARNING: RISK OF HEPATITIS B VIRUS REACTIVATION IN 
PATIENTS COINFECTED WITH HCV AND HBV 
Test all patients for evidence of current or prior hepatitis B virus 
(HBV) infection before initiating treatment with HARVONI. HBV 
reactivation has been reported in HCV/HBV coinfected patients 
who were undergoing or had completed treatment with HCV direct 
acting antivirals and were not receiving HBV antiviral therapy. Some 
cases have resulted in fulminant hepatitis, hepatic failure, and 
death. Monitor HCV/HBV coinfected patients for hepatitis flare or 
HBV reactivation during HCV treatment and posttreatment follow 
up. Initiate appropriate patient management for HBV infection as 
clinically indicated.

INDICATIONS AND USAGE: HARVONI is indicated with or without  
ribavirin for the treatment of patients with chronic hepatitis C virus (HCV) 
genotype (GT) 1, 4, 5, or 6 infection.

CONTRAINDICATIONS
If HARVONI is administered with ribavirin (RBV), the contraindications to RBV 
also apply to this combination regimen. Refer to RBV prescribing information.

WARNINGS AND PRECAUTIONS:
Risk of HBV Reactivation in Patients Coinfected with HCV and HBV:  
HBV reactivation has been reported in HCV/HBV coinfected patients who 
were undergoing or had completed treatment with HCV direct acting antivirals 
and who were not receiving HBV antiviral therapy. Some cases have resulted 
in fulminant hepatitis, hepatic failure, and death. Cases have been reported 
in patients who are hepatitis B surface antigen (HBsAg) positive and also in 
patients with serologic evidence of resolved HBV infection (HBsAg negative and 
hepatitis B core antibody (anti-HBc) positive). HBV reactivation has also been 
reported in patients receiving certain immunosuppressant or chemotherapeutic 
agents; the risk of HBV reactivation associated with treatment with HCV 
direct-acting antivirals may be increased in these patients. HBV reactivation is 
characterized as an abrupt increase in HBV replication manifesting as a rapid 
increase in serum HBV DNA level. In patients with resolved HBV infection, 
reappearance of HBsAg can occur. Reactivation of HBV replication may be 
accompanied by hepatitis, i.e., increase in aminotransferase levels; and in 
severe cases, increases in bilirubin levels, liver failure, and death can occur. Test 
all patients for evidence of current or prior HBV infection by measuring HBsAg 
and anti-HBc before initiating HCV treatment with HARVONI. In patients with 
serologic evidence of HBV infection, monitor for clinical and laboratory signs of 
hepatitis flare or HBV reactivation during HCV treatment with HARVONI and 
during posttreatment follow-up. Initiate appropriate patient management for 
HBV infection as clinically indicated.

Serious Symptomatic Bradycardia When Coadministered with 
Amiodarone: Postmarketing cases of symptomatic bradycardia, as 
well as fatal cardiac arrest and cases requiring pacemaker intervention, 
have been reported when amiodarone is coadministered with HARVONI. 
Bradycardia has generally occurred within hours to days, but cases have 
been observed up to 2 weeks after initiating HCV treatment. Patients 
also taking beta blockers, or those with underlying cardiac comorbidities 
and/or advanced liver disease may be at increased risk for symptomatic 
bradycardia with coadministration of amiodarone. Bradycardia generally 
resolved after discontinuation of HCV treatment. The mechanism for this 
effect is unknown. Coadministration of amiodarone with HARVONI is not 
recommended. For patients taking amiodarone who will be coadministered 
HARVONI and patients taking HARVONI who need to start amiodarone, 
who have no other alternative, viable treatment options; and due to 
amiodarone’s long half-life for patients discontinuing amiodarone just 
prior to starting HARVONI: Counsel patients about the risk of serious  
symptomatic bradycardia; and cardiac monitoring in an in-patient setting 
for the first 48 hours of coadministration is recommended, after which 
outpatient or self-monitoring of the heart rate should occur on a daily  
basis through at least the first 2 weeks of treatment. Patients who  
develop signs or symptoms of bradycardia should seek medical  
evaluation immediately. Symptoms may include near-fainting or fainting, 
dizziness or lightheadedness, malaise, weakness, excessive tiredness, 
shortness of breath, chest pains, confusion or memory problems. 
Risk of Reduced Therapeutic Effect Due to Use With P-gp  
Inducers: Concomitant use may significantly decrease ledipasvir and 
sofosbuvir concentrations and may lead to a reduced HARVONI effect. Use 
of HARVONI with P-gp inducers (e.g., rifampin or St. John’s wort) is not 
recommended.
Risks Associated with RBV Combination Treatment 
If HARVONI is administered with RBV, the warnings and precautions 

for RBV, in particular pregnancy avoidance, apply to this combination  
regimen. Refer to the RBV prescribing information.
Related Products Not Recommended: Use of HARVONI with  
products containing sofosbuvir is not recommended.

ADVERSE REACTIONS:
Most common adverse reactions (incidence greater than or equal to 10%, all 
grades) were fatigue, headache and asthenia.
GT 1 Subjects with Compensated Liver Disease (With and  
Without Cirrhosis): The safety assessment of HARVONI was based 
on pooled data from three randomized, open-label Phase 3 clinical 
trials (ION-1, ION-3 and ION-2) in subjects who received HARVONI 
once for 8, 12 or 24 weeks. Adverse events led to permanent treatment 
discontinuation in 0%, less than 1% and 1% of subjects receiving HARVONI 
for 8, 12 and 24 weeks, respectively. Adverse Reactions (adverse events  
assessed as causally related by the investigator; all grades; majority Grade 
1) observed in at least 5% of subjects receiving HARVONI for 8, 12 or  
24 weeks, respectively, were: fatigue (16%, 13%, 18%), headache (11%, 
14%, 17%), nausea (6%, 7%, 9%), diarrhea (4%, 3%, 7%), and insomnia 
(3%, 5%, 6%). Direct comparison across trials should not be made due to 
differing trial designs.
GT 4, 5 or 6 Subjects with Compensated Liver Disease (With or 
Without Cirrhosis): The safety assessment of HARVONI was also 
based on pooled data from three open-label trials (Study 1119, ION-
4 and ELECTRON-2) in 118 subjects who received HARVONI once 
daily for 12 weeks. The safety profile in these subjects was similar to that 
observed in subjects with chronic HCV GT 1 infection with compensated  
liver disease. The most common adverse reactions occurring in at least 10% 
of subjects were asthenia (18%), headache (14%) and fatigue (10%).
GT 1 Treatment-Experienced Subjects with Cirrhosis (SIRIUS):  
The safety assessment of HARVONI with or without ribavirin (RBV) was 
based on a randomized, double-blind and placebo-controlled trial.  
Subjects were randomized to receive HARVONI once daily for 24 weeks 
without RBV or 12 weeks of placebo followed by 12 weeks of HARVONI 
+ RBV.  Adverse reactions (all grades; majority Grade 1 or 2) observed in at 
least 5% greater frequency reported in subjects receiving HARVONI for 24 
weeks or HARVONI + RBV for 12 weeks compared to placebo for 12 weeks, 
respectively, were: asthenia (31% or 36% vs 23%); headache (29% or 13% 
vs 16%); fatigue (18% or 4% vs 1%); cough (5% or 11% vs 1%); myalgia (9% 
or 4% vs 0%); dyspnea (3% or 9% vs 1%); irritability (8% or 7% vs 1%); and 
dizziness (5% or 1% vs 0%).
Liver Transplant Recipients and/or Subjects with Decompensated  
Cirrhosis: The safety assessment of HARVONI + RBV in liver transplant  
recipients and/or those who had decompensated liver disease was 
based on pooled data from two Phase 2 open-label clinical trials including  
336 subjects who received HARVONI + RBV for 12 weeks. Subjects 
with Child-Pugh-Turcotte (CPT) scores greater than 12 were excluded 
from the trials. The adverse events observed were consistent with the  
expected clinical sequelae of liver transplantation and/or decompensated  
liver disease, or the known safety profile of HARVONI and/or ribavirin. 
Decreases in hemoglobin to less than 10 g/dL and 8.5 g/dL during  
treatment were observed in 38% and 13% of subjects treated with  
HARVONI + RBV for 12 weeks, respectively. Ribavirin was permanently  
discontinued in 11% of subjects treated with HARVONI + RBV for  
12 weeks. 
Liver Transplant Recipients with Compensated Liver Disease: 
Among the 174 liver transplant recipients with compensated liver  
disease who received HARVONI + RBV for 12 weeks, 2 (1%) subjects 
permanently discontinued HARVONI due to an adverse event. Subjects  
with Decompensated Liver Disease: Among the 162 subjects with 
decompensated liver disease (pre- or post-transplant) who received 
HARVONI + RBV for 12 weeks, 7 (4%) subjects died, 4 (2%) subjects  
underwent liver transplantation, and 1 subject (<1%) underwent liver  
transplantation and died during treatment or within 30 days after  
discontinuation of treatment. Because these events occurred in patients 
with advanced liver disease who are at risk of progression of liver disease  
including liver failure and death, it is not possible to reliably assess 
the contribution of drug effect to outcomes. A total of 4 (2%) subjects  
permanently discontinued HARVONI due to an adverse event.
GT 1 or 4 Subjects with HCV/HIV-1 Co-infection (ION-4): The safety  
assessment of HARVONI was based on an open-label clinical trial in 335 
subjects who were on stable antiretroviral therapy. The safety profile in HCV/
HIV-1 co-infected subjects was similar to that observed in HCV mono-
infected subjects. The most common adverse reactions occurring in at least 
10% of subjects were headache (20%) and fatigue (17%).
Less Common Adverse Reactions Reported in Clinical Trials (less 
than 5% of subjects receiving HARVONI in any one trial): These events 
have been included because of their seriousness or assessment of  

potential causal relationship. Psychiatric disorders: depression (including 
in subjects with pre-existing history of psychiatric illness). Depression, 
particularly in subjects with pre-existing history of psychiatric illness,  
occurred in subjects receiving sofosbuvir containing regimens. Suicidal 
ideation and suicide have occurred in less than 1% of subjects treated  
with sofosbuvir in combination with ribavirin or pegylated interferon/ribavirin 
in other clinical trials.
Laboratory Abnormalities: Bilirubin Elevations: Elevations of greater than 
1.5x ULN were observed in 3%, <1% and 2% of subjects treated with 
HARVONI for 8, 12 and 24 weeks, respectively and in the SIRIUS trial, 
3%, 11% and 3% of subjects with compensated cirrhosis treated with 
placebo, HARVONI + ribavirin for 12 weeks and HARVONI for 24 weeks, 
respectively. Lipase Elevations: Transient, asymptomatic elevations  
of greater than 3x ULN were observed in less than 1%, 2% and 3% of 
subjects treated with HARVONI for 8, 12 and 24 weeks, respectively 
and in the SIRIUS trial, 1%, 3% and 9% of subjects with compensated  
cirrhosis treated with placebo, HARVONI + ribavirin for 12 weeks and  
HARVONI for 24 weeks, respectively. Creatine Kinase: was not assessed 
in Phase 3 trials ION-1, ION-3 or ION-2 of HARVONI but was assessed 
in the ION-4 trial. Isolated, asymptomatic creatine kinase elevations of 
greater than or equal to 10xULN was observed in 1% of subjects treated  
with HARVONI for 12 weeks in ION-4 and has also been previously  
reported in subjects treated with sofosbuvir in combination with ribavirin or 
peginterferon/ribavirin in other clinical trials.
Postmarketing Experience: Because postmarketing reactions are  
reported voluntarily from a population of uncertain size, it is not always  
possible to reliably estimate their frequency or establish a causal  
relationship to drug exposure. Cardiac Disorders: Serious symptomatic  
bradycardia has been reported in patients taking amiodarone who  
initiate treatment with HARVONI during post approval use of HARVONI. Skin 
and Subcutaneous Tissue Disorders: Skin rashes, sometimes with blisters or 
angioedema-like swelling 

DRUG INTERACTIONS:
Ledipasvir is an inhibitor of the drug transporters P-gp and breast cancer  
resistance protein (BCRP) and may increase intestinal absorption 
of coadministered substrates for these transporters. Ledipasvir and  
sofosbuvir are substrates of P-gp and BCRP while the inactive  
sofosbuvir metabolite GS-331007 is not. P-gp inducers (e.g. rifampin or 
St. John’s wort) may decrease ledipasvir and sofosbuvir concentrations 
leading to reduced HARVONI effect; use of HARVONI with P-gp inducers  
is not recommended.
Established and Potentially Significant Drug Interactions: The drug 
interactions described are based on studies conducted in healthy adults with 
either HARVONI, the components of HARVONI as individual agents, or are 
predicted drug interactions that may occur with HARVONI. This list includes 
potentially significant interactions but is not all inclusive. 
Alteration in dose or regimen may be recommended for the  
following drugs when coadministered with HARVONI:
Acid Reducing Agents: Ledipasvir solubility decreases as pH  
increases. Drugs that increase gastric pH are expected to decrease  
ledipasvir concentration. Antacids: Separate HARVONI and antacid  
administration by 4 hours. H2-receptor antagonists: Doses comparable  
to famotidine 40 mg twice daily or lower may be administered  
simultaneously with or 12 hours apart from HARVONI. Proton-pump  
inhibitors: Doses comparable to omeprazole 20 mg or lower can be  
administered simultaneously with HARVONI under fasted conditions.
Antiarrhythmics (amiodarone; digoxin) Amiodarone: Coadministration 
of amiodarone with HARVONI may result in serious symptomatic 
bradycardia and is not recommended. Mechanism of effect is unknown. 
If coadministration is required, cardiac monitoring is recommended.  
Digoxin: Increased digoxin concentration. Monitor digoxin therapeutic 
concentration during coadministration with HARVONI.
 Anticonvulsants (carbamazepine; phenytoin; phenobarbital;  
oxcarbazepine): Decreased ledipasvir and sofosbuvir concentrations  
leading to reduced HARVONI effect. Coadministration is not  
recommended.
Antimycobacterials (rifabutin; rifampin; rifapentine): Decreased 
ledipasvir and sofosbuvir concentrations leading to reduced HARVONI effect. 
Coadministration is not recommended.
HIV Antiretrovirals
 Regimens containing tenofovir disoproxil fumarate (DF) without 
a HIV protease inhibitor/ritonavir or cobicistat: Due to increased  
tenofovir concentrations, monitor for tenofovir-associated adverse  
reactions. Refer to VIREAD or TRUVADA prescribing information for renal 
monitoring recommendations.

 Regimens containing tenofovir DF and a HIV protease inhibitor/
ritonavir or cobicistat (e.g., atazanavir/ritonavir or cobicistat + 
emtricitabine/tenofovir DF, darunavir/ritonavir or cobicistat +  
emtricitabine/tenofovir DF, lopinavir/ritonavir + emtricitabine/
tenofovir DF): The safety of increased tenofovir concentrations has not 
been established. Consider alternative HCV or antiretroviral therapy to 
avoid increases in tenofovir exposures. If coadministration is necessary, 
monitor for tenofovir-associated adverse reactions. Refer to VIREAD  
or TRUVADA prescribing information for renal monitoring recommendations.
 Elvitegravir/cobicistat/emtricitabine/tenofovir DF: The safety  
of increased tenofovir concentrations has not been established.  
Coadministration is not recommended.
 Tipranavir/ritonavir: Decreased ledipasvir and sofosbuvir concentrations 
leading to reduced HARVONI effect. Coadministration is not  
recommended.
 HCV Products (simeprevir): Increased ledipasvir and simeprevir  
concentrations. Coadministration is not recommended.
Herbal Supplements (St. John’s wort): Decreased ledipasvir and  
sofosbuvir concentrations. Coadministration is not recommended.
HMG-CoA Reductase Inhibitors (rosuvastatin): Significant increase in 
rosuvastatin concentrations and risk of rosuvastatin associated myopathy,  
including rhabdomyolysis. Coadministration is not recommended.
Drugs without Clinically Significant Interactions with HARVONI: 
Based on drug interaction studies conducted with HARVONI or its  
components, no clinically significant drug interactions have been  
observed or are expected when used with the following drugs: abacavir, 
atazanavir/ritonavir, cyclosporine, darunavir/ritonavir, dolutegravir,  
efavirenz, elvitegravir/cobicistat/emtricitabine/tenofovir alafenamide,  
emtricitabine, lamivudine, methadone, oral contraceptives, pravastatin, 
raltegravir, rilpivirine, tacrolimus, or verapamil. 
Consult the full Prescribing Information prior to and during treatment 
with HARVONI for potential drug interactions and use with certain HIV 
antiretroviral regimens; this list is not all inclusive.

USE IN SPECIFIC POPULATIONS:
Pregnancy: If HARVONI is administered with RBV, the combination regimen 
is contraindicated in pregnant women and in men whose female partners are 
pregnant. Refer to the RBV prescribing information. No adequate human data 
are available to establish whether or not HARVONI poses a risk to pregnancy 
outcomes. 
Lactation: It is not known whether the components of HARVONI, or their 
metabolites are present in human breast milk, affect human milk production 
or have effects on the breastfed child. The development and health benefits 
of breastfeeding should be considered along with the mother’s clinical 
need for HARVONI and any potential adverse effects on the breastfed child 
from HARVONI or from the underlying maternal condition. If HARVONI is 
administered with RBV, the nursing mother’s information for RBV also applies 
to this combination regimen.  Refer to the RBV prescribing information.
Females and Males of Reproductive Potential: If HARVONI is 
administered with RBV, the information for RBV with regard to pregnancy 
testing, contraception, and infertility also applies to this combination regimen. 
Refer to RBV prescribing information.
Pediatric Use: Safety and effectiveness of HARVONI have not been 
established in pediatric patients.
Geriatric Use: Clinical trials of HARVONI included 225 subjects aged 65 
and over (9% of total number of subjects in the clinical studies). No overall 
differences in safety or effectiveness were observed between these subjects 
and younger subjects, and other reported clinical experience has not identified 
differences in responses between the elderly and younger patients, but 
greater sensitivity of some older individuals cannot be ruled out. No dosage 
adjustment of HARVONI is warranted in geriatric patients.
Renal Impairment: No dosage adjustment of HARVONI is required for 
patients with mild or moderate renal impairment. The safety and efficacy of 
HARVONI have not been established in patients with severe renal impairment 
(eGFR <30 mL/min/1.73m2) or end stage renal disease (ESRD) requiring 
hemodialysis. No dosage recommendation can be given for patients with 
severe renal impairment or ESRD. 
Hepatic Impairment: No dosage adjustment of HARVONI is required for 
patients with mild, moderate or severe hepatic impairment (Child-Pugh Class 
A, B or C). 
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EPCLUSA® (sofosbuvir 400 mg and velpatasvir 100 mg) tablets, 
for oral use

Brief Summary of full Prescribing Information. See full Prescribing 
Information. Rx Only.

BOXED WARNING: RISK OF HEPATITIS B VIRUS REACTIVATION IN 
PATIENTS COINFECTED WITH HCV AND HBV 
Test all patients for evidence of current or prior hepatitis B virus 
(HBV) infection before initiating treatment with EPCLUSA. HBV 
reactivation has been reported in HCV/HBV coinfected patients 
who were undergoing or had completed treatment with HCV direct 
acting antivirals and were not receiving HBV antiviral therapy. Some 
cases have resulted in fulminant hepatitis, hepatic failure, and 
death. Monitor HCV/HBV coinfected patients for hepatitis flare or 
HBV reactivation during HCV treatment and post treatment follow 
up. Initiate appropriate patient management for HBV infection as 
clinically indicated.

INDICATIONS AND USAGE: EPCLUSA is indicated for the treatment of 
adult patients with chronic hepatitis C virus (HCV) genotype 1, 2, 3, 4, 5, or 
6 infection:
• Without cirrhosis or with compensated cirrhosis
• With decompensated cirrhosis for use in combination with ribavirin

CONTRAINDICATIONS
EPCLUSA and ribavirin (RBV) combination regimen is contraindicated  
in patients for whom ribavirin is contraindicated. Refer to the RBV prescribing  
information for a list of contraindications for RBV.

WARNINGS AND PRECAUTIONS:
Risk of HBV Reactivation in Patients Coinfected with HCV and 
HBV:  HBV reactivation has been reported in HCV/HBV coinfected patients 
who were undergoing or had completed treatment with HCV direct acting 
antivirals and who were not receiving HBV antiviral therapy. Some cases have 
resulted in fulminant hepatitis, hepatic failure, and death. Cases have been 
reported in patients who are hepatitis B surface antigen (HBsAg) positive and 
also in patients with serologic evidence of resolved HBV infection (HBsAg 
negative and hepatitis B core antibody (anti-HBc) positive). HBV reactivation 
has also been reported in patients receiving certain immunosuppressant 
or chemotherapeutic agents; the risk of HBV reactivation associated with 
treatment with HCV direct-acting antivirals may be increased in these patients. 
HBV reactivation is characterized as an abrupt increase in HBV replication 
manifesting as a rapid increase in serum HBV DNA level. In patients with 
resolved HBV infection, reappearance of HBsAg can occur. Reactivation 
of HBV replication may be accompanied by hepatitis, i.e., increase in 
aminotransferase levels; and, in severe cases, increases in bilirubin levels, 
liver failure, and death can occur. Test all patients for evidence of current 
or prior HBV infection by measuring HBsAg and anti-HBc before initiating 
HCV treatment with EPCLUSA. In patients with serologic evidence of HBV 
infection, monitor for clinical and laboratory signs of hepatitis flare or HBV 
reactivation during HCV treatment with EPCLUSA and during posttreatment 
follow up. Initiate appropriate patient management for HBV infection as 
clinically indicated.
Serious Symptomatic Bradycardia When Sofosbuvir is  
Coadministered with Amiodarone and Another HCV Direct-  
Acting Antiviral: Postmarketing cases of symptomatic bradycardia 
and cases requiring pacemaker intervention have been reported when 
amiodarone is coadministered with sofosbuvir in combination with  
daclatasvir or simeprevir. A fatal cardiac arrest was reported in a patient 
taking amiodarone who was coadministered a sofosbuvir-containing  
regimen (HARVONI (ledipasvir/sofosbuvir)). Bradycardia has generally  
occurred within hours to days, but cases have been observed up to 2  
weeks after initiating HCV treatment. Patients also taking beta blockers, 
or those with underlying cardiac comorbidities and/or advanced liver  
disease may be at increased risk for symptomatic bradycardia with  
coadministration of amiodarone. Bradycardia generally resolved after  
discontinuation of HCV treatment. The mechanism for this effect is  
unknown. Coadministration of amiodarone with EPCLUSA is not 
recommended. For patients taking amiodarone who have no other  
alternative viable treatment options and who will be coadministered  
EPCLUSA: Counsel patients about the risk of serious symptomatic  
bradycardia; and cardiac monitoring in an in-patient setting for the first 
48 hours of coadministration is recommended, after which outpatient 
or self-monitoring of the heart rate should occur on a daily basis through 
at least the first 2 weeks of treatment. Patients who are taking EPCLUSA 
who need to start amiodarone therapy due to no other alternative viable 
treatment options should undergo similar cardiac monitoring as outlined. 
Due to amiodarone’s long half-life, patients discontinuing amiodarone 
just prior to starting EPCLUSA should also undergo similar cardiac  

monitoring as outlined. Patients who develop signs or symptoms of 
bradycardia should seek medical evaluation immediately. Symptoms 
may include near-fainting or fainting, dizziness or lightheadedness, 
malaise, weakness, excessive tiredness, shortness of breath, chest pains, 
confusion, or memory problems. 
Risk of Reduced Therapeutic Effect Due to Concomitant Use 
of EPCLUSA With Inducers of P-gp and/or Moderate to Potent 
Inducers of CYP: Drugs that are inducers of P-gp and/or moderate  
to potent inducers of CYP2B6, CYP2C8, or CYP3A4 (e.g., rifampin,  
St. John’s wort, carbamazepine) may significantly decrease plasma 
concentrations of sofosbuvir and/or velpatasvir leading to potentially  
reduced therapeutic effect of EPCLUSA.
Risks Associated with RBV and EPCLUSA Combination Treatment  
If EPCLUSA is administered with RBV, the warnings and precautions  
for RBV apply to this combination regimen. Refer to the RBV prescribing 
information for a full list of the warnings and precautions for RBV.

ADVERSE REACTIONS:
Most common adverse reactions (greater than or equal to 10%, all 
grades) with EPCLUSA for 12 weeks were headache and fatigue;  
EPCLUSA and ribavirin for 12 weeks in patients with decompensated  
cirrhosis were fatigue, anemia, nausea, headache, insomnia,  
and diarrhea.
Subjects without Cirrhosis or with Compensated Cirrhosis: The 
adverse reactions data for EPCLUSA in patients without cirrhosis or 
with compensated cirrhosis were derived from three Phase 3 clinical  
trials (ASTRAL-1, ASTRAL-2, and ASTRAL-3) which evaluated a total  
of 1035 subjects infected with genotype 1, 2, 3, 4, 5, or 6 HCV, who 
received EPCLUSA for 12 weeks. The proportion of subjects who  
permanently discontinued treatment due to adverse events was 0.2% 
for subjects who received EPCLUSA for 12 weeks. The most common  
adverse reactions (at least 10%) were headache and fatigue in subjects 
treated with EPCLUSA for 12 weeks. Adverse reactions (all grades)  
reported in ≥5% of subjects receiving 12 weeks of treatment with  
EPCLUSA in ASTRAL-1 were: headache (22%), fatigue (15%),  
nausea (9%), asthenia (5%), and insomnia (5%). Of subjects receiving  
EPCLUSA who experienced these adverse reactions, 79% had an  
adverse reaction of mild severity (Grade 1). The adverse reactions  
observed in subjects treated with EPCLUSA in ASTRAL-2 and  
ASTRAL-3 were consistent with those observed in ASTRAL-1. Irritability 
was also observed in greater than or equal to 5% of subjects treated with 
EPCLUSA in ASTRAL-3.
Subjects with Decompensated Cirrhosis: The safety assessment  
of EPCLUSA in subjects infected with genotype 1, 2, 3, 4, or 6 
HCV with decompensated cirrhosis was based on one Phase 3 trial  
(ASTRAL-4) including 87 subjects who received EPCLUSA with  
ribavirin for 12 weeks. On the first day of treatment with EPCLUSA 
with ribavirin, 6 subjects and 4 subjects were assessed to have Child-
Pugh A and Child-Pugh C cirrhosis, respectively. The most common  
adverse reactions (all grades with frequency of 10% or greater) in  
the 87 subjects who received EPCLUSA with ribavirin for 12 weeks 
were fatigue (32%), anemia (26%), nausea (15%), headache (11%), 
insomnia (11%), and diarrhea (10%). Of subjects who experienced  
these adverse reactions, 98% had adverse reactions of mild to moderate  
severity. A total of 4 (5%) subjects permanently discontinued  
EPCLUSA with ribavirin due to an adverse event; there was no  
adverse event leading to discontinuation that occurred in more than  
1 subject. Decreases in hemoglobin to less than 10 g/dL and 8.5 g/dL  
during treatment were observed in 23% and 7% subjects treated  
with EPCLUSA with ribavirin for 12 weeks, respectively. Ribavirin was  
permanently discontinued in 17% of subjects treated with EPCLUSA  
with ribavirin for 12 weeks due to adverse reactions.
Less Common Adverse Reactions Reported in Clinical Trials: Rash: 
In ASTRAL-1, rash occurred in 2% of subjects without cirrhosis or with 
compensated cirrhosis treated with EPCLUSA for 12 weeks and in 1% 
of subjects treated with placebo. In ASTRAL-4, rash occurred in 5% of 
subjects with decompensated cirrhosis treated with EPCLUSA with RBV 
for 12 weeks. No serious adverse reactions of rash occurred in either  
studies and all rashes were mild or moderate in severity. Depression:  
In ASTRAL-1, depressed mood occurred in 1% of subjects without cirrhosis 
or with compensated cirrhosis treated with EPCLUSA for 12 weeks and was 
not reported by any subject taking placebo. No serious adverse reactions of 
depressed mood occurred and all events were mild or moderate in severity.
Laboratory Abnormalities: Lipase Elevations: In ASTRAL-1, isolated, 
asymptomatic lipase elevations of greater than 3xULN were observed 
in 3% and 1% of subjects treated with EPCLUSA and placebo for 
12 weeks, respectively and in 6% and 3% of subjects treated with  
EPCLUSA in ASTRAL-2 and ASTRAL-3, respectively. In the Phase 3 
trial of subjects with decompensated cirrhosis (ASTRAL-4), lipase was  

assessed when amylase values were ≥1.5xULN. Isolated, asymptomatic  
lipase elevations of greater than 3xULN were observed in 2% of  
subjects treated with EPCLUSA with ribavirin for 12 weeks. Creatine Kinase:  
In ASTRAL-1, isolated, asymptomatic creatine kinase elevations of  
greater than or equal to 10xULN was observed in 1% and 0% of  
subjects treated with EPCLUSA and placebo for 12 weeks, respectively; 
and in 2% and 1% of subjects treated with EPCLUSA in ASTRAL-2  
and ASTRAL-3, respectively. In the Phase 3 trial with 
decompensated cirrhosis (ASTRAL-4), isolated, asymptomatic  
creatine kinase elevations greater than or equal to 10xULN were  
reported in 1% of subjects treated with EPCLUSA with ribavirin for  
12 weeks. Indirect Bilirubin: Increases in indirect bilirubin up to  
3 mg/dL above baseline were noted among HIV-1/HCV coinfected  
subjects treated with EPCLUSA and an atazanavir/ritonavir-based 
antiretroviral regimen. The elevated indirect bilirubin values were not 
associated with clinical adverse events and all subjects completed  
12 weeks of EPCLUSA without dose adjustment or treatment  
interruption of either EPCLUSA or HIV antiretroviral agents.
Postmarketing Experience: Because postmarketing reactions are  
reported voluntarily from a population of uncertain size, it is not  
always possible to reliably estimate their frequency or establish a causal  
relationship to drug exposure. Cardiac Disorders: Serious symptomatic  
bradycardia has been reported in patients taking amiodarone who  
initiated treatment with sofosbuvir in combination with another HCV  
direct-acting antiviral. 

DRUG INTERACTIONS:

Sofosbuvir and velpatasvir are substrates of P-gp and breast cancer  
resistance protein (BCRP) while GS-331007 (the predominant circulating 
metabolite of sofosbuvir) is not. Drugs that are inducers of P-gp and/ 
or moderate to potent inducers of CYP2B6, CYP2C8, or CYP3A4  
(e.g., rifampin, St. John’s wort, carbamazepine) may decrease plasma  
concentrations of sofosbuvir and/or velpatasvir, leading to reduced  
therapeutic effect of EPCLUSA. The use of these agents with EPCLUSA  
is not recommended. EPCLUSA may be coadministered with P-gp, 
BCRP, and CYP inhibitors. Velpatasvir is an inhibitor of drug transporters  
P-gp, BCRP, OATP1B1, OATP1B3, and OATP2B1. Coadministration of  
EPCLUSA with drugs that are substrates of these transporters may  
increase the exposure of such drugs.
Established and Potentially Significant Drug Interactions: 
The drug interactions are based on studies conducted with either  
EPCLUSA, the components of EPCLUSA (sofosbuvir and velpatasvir) 
as individual agents, or are predicted drug interactions that may occur 
with EPCLUSA. This list includes potentially significant interactions but is not 
all inclusive.
Alteration in Dose or Regimen May Be Recommended For The  
Following Drugs When Coadministered With EPCLUSA:
Acid Reducing Agents: Velpatasvir solubility decreases as pH increases.  
Drugs that increase gastric pH are expected to decrease concentration  
of velpatasvir. Antacids: Separate antacid and EPCLUSA administration  
by 4 hours. H

2-receptor antagonists: Doses comparable to famotidine  
40 mg twice daily or lower may be administered simultaneously  
with or 12 hours apart from EPCLUSA. Proton-pump inhibitors:  
Coadministration of omeprazole or other proton pump inhibitors is not 
recommended. If considered medically necessary to coadminister,  
EPCLUSA should be administered with food and taken 4 hours before  
omeprazole 20 mg. Use with other proton pump inhibitors has not  
been studied.
Antiarrhythmics (amiodarone; digoxin): Amiodarone: Coadministration 
of amiodarone with EPCLUSA may result in serious symptomatic  
bradycardia and is not recommended. Mechanism of effect is unknown.
If coadministration is required, cardiac monitoring is recommended.  
Digoxin: Increased concentration of digoxin. Monitor digoxin therapeutic   
concentration during coadministration with EPCLUSA. Refer to  
digoxin prescribing information for monitoring and dose modification  
recommendations for concentrations increases of less than 50%.
 Anticancers (topotecan): Increased concentration of topotecan.  
Coadministration is not recommended
Anticonvulsants (carbamazepine; phenytoin; phenobarbital;  
oxcarbazepine): Decreased sofosbuvir and velpatasvir concentrations 
leading to reduced EPCLUSA effect. Coadministration is not  
recommended.
Antimycobacterials (rifabutin; rifampin; rifapentine): Decreased  
sofosbuvir and velpatasvir concentrations leading to reduced  
EPCLUSA effect. Coadministration is not recommended.
HIV Antiretrovirals (efavirenz; regimens containing tenofovir DF; 

tipranavir/ritonavir): Efavirenz: Decreased concentration of velpatasvir. 
Coadministration of EPCLUSA with efavirenz-containing regimens is 
not recommended. Regimens containing tenofovir disoproxil fumarate 
(DF): Due to increased tenofovir concentrations, monitor for tenofovir- 
associated adverse reactions. Refer to the prescribing information of the 
tenofovir DF-containing product for renal monitoring recommendations.
Tipranavir/ritonavir: Decreased sofosbuvir and velpatasvir concentrations  
leading to reduced EPCLUSA effect. Coadministration is not recommended.
Herbal Supplements (St. John’s wort): Decreased sofosbuvir and 
velpatasvir concentrations. Coadministration is not recommended.
HMG-CoA Reductase Inhibitors (rosuvastatin; atorvastatin): 
Rosuvastatin: Significant increase in rosuvastatin concentrations and 
risk of rosuvastatin associated myopathy, including rhabdomyolysis.  
Rosuvastatin may be administered with EPCLUSA at a dose that does 
not exceed 10 mg. Atorvastatin: Expected increase in atorvastatin  
concentrations and risk of atorvastatin associated myopathy, including  
rhabdomyolysis. Monitor closely for HMG-CoA reductase inhibitor- 
associated adverse reactions, such as myopathy and rhabdomyolysis.
Drugs without Clinically Significant Interactions with  
EPCLUSA: Based on drug interaction studies conducted with the 
components of EPCLUSA (sofosbuvir or velpatasvir) or EPCLUSA, 
no clinically significant drug interactions have been observed with 
the following drugs. EPCLUSA: atazanavir/ritonavir, cyclosporine, 
darunavir/ritonavir, dolutegravir, elvitegravir/cobicistat/emtricitabine/ 
tenofovir alafenamide, emtricitabine, raltegravir, or rilpivirine; Sofosbuvir: 
ethinyl estradiol/norgestimate, methadone, or tacrolimus; Velpatasvir: ethinyl 
estradiol/norgestimate, ketoconazole, or pravastatin. 
Consult the full Prescribing Information prior to and during  
treatment with EPCLUSA for potential drug interactions and use  
with certain HIV antiretroviral regimens; this list is not all inclusive.

USE IN SPECIFIC POPULATIONS:
Pregnancy: If EPCLUSA is administered with RBV, the combination 
regimen is contraindicated in pregnant women and in men whose female 
partners are pregnant. Refer to the RBV prescribing information. No 
adequate human data are available to establish whether or not EPCLUSA 
poses a risk to pregnancy outcomes. 
Lactation: It is not known whether the components of EPCLUSA and its 
metabolites are present in human breast milk, affect human milk production, 
or have effects on the breastfed child. The development and health benefits 
of breastfeeding should be considered along with the mother’s clinical need 
for EPCLUSA and any potential adverse effects on the breastfed child 
from EPCLUSA or from the underlying maternal condition. If EPCLUSA is 
administered with RBV, the nursing mother’s information for RBV also applies 
to this combination regimen.  Refer to the RBV prescribing information.
Pediatric Use: Safety and effectiveness of EPCLUSA have not been 
established in pediatric patients.
Geriatric Use: Clinical trials of EPCLUSA included 156 subjects aged 65 
and over (12% of total number of subjects in the Phase 3 clinical studies). 
No overall differences in safety or effectiveness were observed between 
these subjects and younger subjects, and other reported clinical experience 
has not identified differences in responses between the elderly and younger 
patients, but greater sensitivity of some older individuals cannot be ruled 
out. No dosage adjustment of EPCLUSA is warranted in geriatric patients.
Renal Impairment: No dosage adjustment of EPCLUSA is required for 
patients with mild or moderate renal impairment. The safety and efficacy 
of EPCLUSA have not been established in patients with severe renal 
impairment (eGFR <30 mL/min/1.73m2) or end stage renal disease (ESRD) 
requiring hemodialysis. No dosage recommendation can be given for 
patients with severe renal impairment or ESRD. Refer to RBV prescribing 
information use of ribavirin in patients with renal impairment. 
Hepatic Impairment: No dosage adjustment of EPCLUSA is required for 
patients with mild, moderate, or severe hepatic impairment (Child-Pugh 
Class A, B, or C).  
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