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 T his issue of AGA Perspectives addresses some of the most common issues in 
gastroenterology and hepatology today, and provides helpful insight on how 
to approach them. A common clinical dilemma is the role of routine follow up 

biopsies in the treatment of our celiac disease patients. This topic is the subject  
of this issue’s point counterpoint debate, with Dr. Benjamin Lebwohl arguing for  
and Dr. Daniel Leffler arguing against the routine use of biopsies. The authors 
both bring up important practical points in the management of celiac disease 
in their discussions.  

Small intestinal bacterial overgrowth (SIBO) is another common clinical  
problem facing gastroenterologists, given the challenges of accurate diagnosis 
and potential need for recurrent courses of antibiotics. Drs. Nipaporn Pichetshote 
and Mark Pimentel provide important updates and insights into SIBO in their 
article. Another “bread and butter” GI issue is nonvariceal upper GI bleeding and 
new concepts in the management of this problem are addressed by Dr. Dennis 
Jensen, who brings his considerable expertise to the topic. We also benefit from an 
Eastern perspective on chronic gastritis management and its sequelae  
from Dr. Yi-Chia Lee. 

In the hepatology sphere, Drs. Kalyan Bhamidimarri and Paul Martin discuss how 
advances in HCV therapy have now impacted patients with chronic kidney disease. 
Nonalcoholic fatty liver disease (NAFLD) is another rapidly evolving area for 
hepatologists, and key points in diagnosis and treatment are nicely summarized 
by Drs. Pegah Golabi and Zobair Younossi in our issue.

Finally, cellphones are everywhere in modern day life, including the clinic  
and inpatient areas.  In a very provocative commentary, Dr. Joel Brill highlights  
the evolving implications of cellphones and the data they hold for both patients 
and physicians.

I hope you enjoy this issue, which summarizes common, rapidly evolving areas 
that impact physicians in all practice settings. I think you will find the information 
will provide you with thoughtful summaries and updates in these areas.

community.gastro.org
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ROAD LEAD?
What’s the Impact of Offering 
Routine Follow-Up Biopsies for 
Celiac Patients After Diagnosis?

B roadly, my celiac patients suffer from 
two main problems. The first is poorly 
controlled celiac disease, with some 
combination of ongoing symptoms, 

enteropathy and laboratory abnormalities. 
This group, collectively referred to as non-
responsive celiac disease, is significant and 
although all current data on this issue comes 
from a few tertiary referral centers, it is 
likely that around a third of patients in North 
America would qualify as non-responsive.  

Emerging data suggests that non-responsive 
celiac disease is not just limited to adults, but 
worryingly, frequently affects children as well. 
I have often argued in the past, and will do so 
in the future, that this is a large, unmet medical 
need, possibly one of the largest ‘untouched’ 
populations in gastroenterology. We also 
know that follow-up care in celiac disease is 
largely neglected and most patients and their 
physicians are unaware of their disease status. 

All of this would seem to be a very good 
argument for routine repeat duodenal biopsy 
in celiac disease, were it not for the second 
major problem my patients endure, which is 
the burden and psychological impact of gluten 
avoidance. There is perhaps no disease where 
the burden of the disease itself is so closely 
balanced by the burden of the treatment. 
Indeed, unwillingness to adopt the gluten-free 
diet is one of the more commonly cited reasons 
why at-risk individuals choose not to get tested 
for celiac disease.  

DANIEL  
LEFFLER, 
MD, MS 

Dr. Leffler is an employee at Takeda Pharmaceuticals and has received 
honoraria and/or research support from Ferring, Actavis, Inova and 
Thermo-Fisher.

Director of Clinical Research, The Celiac Center at 
BIDMC, Division of Gastroenterology, Beth Israel 
Deaconess Medical Center, Boston, MA

C eliac disease is diagnosed by small 
intestinal biopsy. As the popularity of the 
gluten-free diet has surged in the past 
decade, histology has largely remained 

intact as the arbiter between celiac disease 
and non-celiac gluten sensitivity, a condition 
whose etiology, pathogenesis and natural 
history remain incompletely understood. 
Though a pathway for a biopsy-free diagnosis 
of celiac disease has been proposed in select 
pediatric subpopulations, the biopsy has 
largely remained intact as the defining feature 
of celiac disease diagnosis. But there is less 
certainty about the role of the small intestinal 
biopsy in the follow-up of celiac disease after 
a patient has been diagnosed. 

In the pre-serologic era, a second biopsy 
was central to the diagnostic process, since 
histologic recovery after starting a gluten-free 
diet was seen as a necessary component of 
proving the gluten’s causal role in the patient’s 
illness. But with the advent of celiac disease 
serologies, the clinicians now have biomarkers 
to follow. Celiac disease serologies usually 
decline to the normal range in response to 
strict adherence to the gluten-free diet, and a 
follow-up biopsy demonstrating healing is no 
longer necessary to prove that the patient has a 
gluten-sensitive enteropathy. 

So what is the role of the follow-up biopsy 
after the diagnosis of celiac disease? I believe 
that that there are compelling reasons to 
offer this procedure, based on our emerging 
understanding of the role of villous healing 

BENJAMIN  
LEBWOHL, 
MD, MS

Dr. Lebwohl has no conflicts to disclose.

Celiac Disease Center, Department of Medicine, 
Columbia University Medical Center, New York, NY

@BenjaminLebwohl

@DanielLefflerMD
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and its correlation with adherence to the 
gluten-free diet and its prognostic implications 
(see Table 1).

“How am I doing?” was the calling card of 
Edward Koch when he was campaigning to 
be elected Mayor of New York City; it is also a 
question that our patients often ask in so many 
words. After the diagnosis of celiac disease 
and the institution of a gluten-free diet, there 
are several data points that are monitored. 
Symptoms usually improve within weeks, 
though approximately 20 percent of patients 
report persistent or recurrent symptoms.1 
Serologies typically normalize within six 
to12 months of starting the gluten-free diet, 
though total normalization is not universal, 
and some patients have a persistent mild 
elevation of one or more celiac disease 
serologies that is of uncertain significance. 
Dietician assessment is essential upon 
diagnosis and often helpful when identifying 
areas of potential gluten exposure, but is 
reliant on patient recall and often-subjective 
parameters. Histologic recovery offers 
another important data point in assessing 

MORE - CONTINUED FROM PAGE 5

the effect of the only known therapy for celiac 
disease: the gluten-free diet.

An important principle in medicine is that 
a test should only be performed if its results 
would affect management decisions. The 
follow-up small intestinal biopsy, offered 
two to three years after initial diagnosis, 
passes muster on that front. A patient who 
has persistent symptoms despite attempting 

Our goals for our celiac patients are identical 
to those with any other disorder, to enable 
individuals to live as full and normal lives 
as possible, and as with any disease, we as 
clinicians must carefully weigh the risks and 
benefits of treatment. With most other diseases, 
this entails a choice of treatment; an h2 blocker 
or a PPI, once a day or twice? Mesalamine, an 
immunomodulator, a biologic or a combination? 

With celiac disease we have but one lonely 
choice, the gluten-free diet. We can ‘increase 
the dose’ through increasing restriction, 
going so far as the Gluten Contamination 
Elimination Diet, which prohibits eating 
of any processed food or food prepared 
outside of the home, and is associated with 
significant declines in social functioning and 
quality of life. Our other option is we can, to 
some extent, ‘decrease the dose’ by helping 
patients adapt to the gluten-free diet and 
make decisions which balance short- and 
long-term health risks of gluten exposure 
with quality of life and socialization.

LESS - CONTINUED FROM PAGE 5 For patients with celiac disease coming back 
to us with signs or symptoms of ongoing 
disease from GI symptoms to extraintestinal 
manifestation, such as progressive 
osteopenia, we should absolutely have a low 
threshold for repeat biopsy to assess disease 
status and optimize treatment as best we 
can with the limited tools available. On the 
other hand, routine follow-up biopsy is a very 
different animal. In this scenario, we would be 
bringing back patients for endoscopy who are 
clinically well, without significant symptoms 
or laboratory abnormalities. Certainly this 
would come with significant cost, but across 
medicine we commonly justify procedures 
and imaging for similarly uncertain cost-
benefit ratios. There would also be some risk, 
though esophagogastroduodenoscopy with 
biopsy is exceedingly safe for an invasive 
procedure.  

Neither of these issues should be sufficient 
to outweigh the increasing data that 
persistent enteropathy (similar to chronic 
inflammation elsewhere in the body) is 
not a good thing and increases risk of 

osteoporosis, lymphoma and possibly 
overall mortality. Rather, I would argue that 
routine follow-up biopsy sends us hunting 
for something we currently we do not have 
any idea what to do with: asymptomatic 
persistent enteropathy.  

Persistent enteropathy can have a 
number of etiologies. Ongoing gluten 
exposure is probably most common, 
but may also be related to slow healing, 
refractory celiac disease (not relevant for 
asymptomatic patients), secondary causes 
of inflammation, such as drugs or SIBO, and 
possibly, especially in older individuals, 
just the inability to fully heal after years  
or decades of undiagnosed and 

to adhere to a strict gluten-free diet may 
be suffering from those symptoms due to 
inadvertent gluten exposure, or due to a 
concurrent condition such as irritable bowel 
syndrome, pancreatic exocrine insufficiency, 
small intestinal bacterial overgrowth, 
additional food intolerances or microscopic 

The follow-up biopsy would provide important direction  
with regard to whether to focus on gluten exposure or to look 

for one of these other conditions.

Table 1: Benefits of a Follow-Up Biopsy
AMONG SYMPTOMATIC PATIENTS

1.  Diagnose or rule out refractory celiac 
disease

2.  Identify whether gluten exposure is 
contributing to symptoms

3. Identify alternative causes of symptoms

AMONG ASYMPTOMATIC OR MINIMALLY 
SYMPTOMATIC PATIENTS

1.  Assess dietary adherence/confirm 
effectiveness of current dietary precautions

2.  Risk-stratify patients for intensive dietician 
follow-up

3.  Stratify patients with regard to risk of 
complications

MORE -  CONTINUED ON PAGE 9

LESS -  CONTINUED ON PAGE 9

DISCUSS WITH 
YOUR PEERS
Continue the discussion on follow-up 
biopsies in celiac disease in the  
members-only AGA Community forum. 
community.gastro.org.. 

A G A  C O M M U N I T Y
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colitis. The follow-up biopsy would 
provide important direction with 
regard to whether to focus on gluten 
exposure or to look for one of these  
other conditions. 

Conversely, a patient who has clinical 
improvement may have uncertainty 
about whether his or her current dietary 
precautions are sufficient, or whether gluten 
exposure (and consequently intestinal 
damage) is still occurring. I have found the 
follow-up biopsy to be particularly useful 
in the scenario of an asymptomatic patient 
whose diagnosis of celiac disease was made 
based on screening due to a family history or 
associated condition (e.g. Type 1 diabetes). 
Such patients often have no “tell,” an acute 
adverse reaction to inadvertent gluten 
exposure, so the follow-up biopsy result 
would inform us regarding the adequacy 
of the patient’s current dietary practices. 
Analogous to inflammatory bowel disease, 
wherein treatment regimens are matched 
to inflammatory activity, the approach 
to avoiding gluten exposure — including 
precautions taken when eating out — can be 
modified in response to follow-up histology.  

Does healing matter? It has become 
increasingly apparent that the status of villous 
architecture on follow-up has prognostic 

MORE - CONTINUED FROM PAGE 6 importance. Though refractory celiac disease 
carries a guarded prognosis — particularly 
refractory celiac disease type 2, which can 
transform to enteropathy-associated T cell 
lymphoma — this condition is rare, occurring 
in less than 1 percent  of patients with celiac 
disease.2 A diagnosis of refractory celiac 
disease requires the presence of persistent 
symptoms of malabsorption and villous 
atrophy despite strict adherence to the gluten-
free diet. Far more common are patients with 
persistent villous atrophy on follow-up biopsy 
who may or may not have some residual or 
intermittent symptoms. In the U.S., persistent 
villous atrophy was present on follow-up 
biopsy in 66 percent in one series of patients 
at two years after diagnosis.3 This common 
scenario carries with it increased risk; a 
study of Swedish patients undergoing follow-
up biopsy found that the increased risk of 
lymphoma that has been measured in celiac 
disease appears to be limited to those with 
persistent villous atrophy and that those with 
healing on follow-up biopsy do not have an 
increased risk of lymphoma compared to the 
general population.4

Follow-up biopsy can be incorporated into 
a management algorithm. Surveillance via 
duodenal biopsy appears to be a more sensitive 
marker of gluten exposure than serology, and 
patients with persistent villous atrophy can be 
targeted for additional dietary management 
under the care of a dietician skilled in the 

thus untreated celiac disease. Differentiating 
these conditions is challenging, and in some 
cases impossible. Even in the cases that 
we can attribute to gluten exposure, and 
doing so may become easier in the coming 
years with the development of diagnostic 
tests of stool and urine for gluten exposure, 
we do know whether asymptomatic 
persistent enteropathy is associated with  
poor long-term outcomes. 

While data is convincing that on a population 
level, persistent enteropathy is associated 
with adverse outcomes, all of these studies 
are observational, with the minority of 
patients undergoing repeat endoscopy. This 
suggests that clinical concern prompted 

repeat endoscopy in many cases. Further, 
even if it was clear that asymptomatic 
persistent enteropathy is of clinical concern, 
there are legitimate reasons to doubt 
whether increased dietary admonishment 
can lead to sustained improvement 
in enteropathy and normalization of 
associated risks. Long-term dietary and 
behavioral change is difficult (if it were not, 
we would not be in the midst of an obesity 
epidemic), and lack of symptoms related 
to gluten exposure is a risk factor for poor 
long-term, gluten-free diet adherence. There 
is also a spectrum of gluten responsiveness 
in celiac disease and for some sensitive 
individuals there is no practical way to 
avoid the levels of gluten needed to trigger 
immune activation. Despite these issues, 

the impulse will be to treat all persistent 
enteropathy by ratcheting up the gluten-free 
diet, encouraging paranoia, putting strain on 
relationships and in extreme cases triggering 
development of orthorexia nervosa.

To be clear, the fact that a large proportion of 
the diagnosed celiac population has ongoing 
enteropathy for years after diagnosis is not 
acceptable. Concerted efforts are needed to 
develop both diagnostics which differentiate 
causes of persistent enteropathy, and 
behavioral and medical interventions which 
lead to mucosal healing. Until this work comes 
to fruition, we will not be ready to recommend 
routine repeat biopsy in celiac disease.  n

gluten-free diet.5 The performance of a biopsy 
can therefore be an effective risk-stratifying 
tool for more intensive dietician guidance.

Advocating for this approach should be done 
with some humility. There are no randomized 
trials comparing routine follow-up biopsy to a 
no-follow-up biopsy approach, and we are left 
with evidence based on observational data. 
There are areas of uncertainty regarding the 
follow-up biopsy. Should the duodenal bulb 
be sampled (as this is now routinely done 
when diagnosing celiac disease) and what are 
the implications of persistent villous atrophy 
isolated to the bulb? Once a patient has been 
found to have normal villi, are any additional 
follow-up biopsies warranted in the years 
ahead? Is there any concern regarding patients 
whose villous height has normalized but who 
have persistent, increased intraepithelial 
lymphocytosis? Is such an outcome somehow 
inferior to total normalization? Finally, most 
of the data supporting the use of follow-up 
biopsy concerns adults and are not necessarily 
applicable to children (whose healing rates are 
higher, and for whom a follow-up endoscopy 
requires a greater degree of anesthesia). 

While we await further studies to address 
these issues, the available evidence argues 
for offering a follow-up biopsy due to 
its potential to provide valuable, and 
actionable, information. n

I would argue that routine follow-up biopsy sends us hunting 
for something we currently we do not have any idea what to 

do with: asymptomatic persistent enteropathy.
LESS - CONTINUED FROM PAGE 6
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QUICK HITS: PATIENT CARE

I n the daily practice of gastroenterology, 
early detection of gastric cancer is especially 
difficult because of the flat morphology, 
rapid submucosal invasion and relatively 

short duration (about 1.5 years) of an 
asymptomatic stage. This presents a small 
window for gastroenterologists to identify  
early gastric cancer.1

The cause of gastric cancer is now recognized 
as chronic infection with Helicobacter pylori 
(H. pylori), and eradication of this pathogen 
from the population can reduce more than 
75 percent of the disease burden. Therefore, 
as gastroenterologists, we have gradually 
focused our attention on H. pylori-induced 
gastritis, which had long been considered 
a vague endoscopic description and its  
significance virtually ignored. 

In 2014, a global consensus meeting held 
in Kyoto, Japan, substantially increased the 
awareness of  H. pylori gastritis by delivering  
new statements on the diagnosis  
and management of gastritis with special 
reference to dyspepsia symptoms and  
gastric cancer prevention.2 

First, the Kyoto consensus emphasizes the 
etiology-based investigation of gastritis and 
recommends that we classify gastritis into “H. 
pylori-induced” and “H. pylori-negative” or 
“-idiopathic.” This requires careful evaluation 
of an H. pylori infection using multiple, parallel 
tests, a detailed review of medication history 
and a thorough exclusion of other possible 
causes. Reliable eradication regimens can be 
selected according to the antibiotic resistance 
patterns in different geographic areas and all 
tests for a cure should be confirmed. H. pylori 
infection causes gastritis in all infected subjects, 
and when symptoms of dyspepsia are present, 
eradication may improve the symptoms. 
However, this may somewhat underestimate 
the benefits of treatment, since the regression 
of gastritis after H. pylori eradication may take  
at least six months.

Second, the use of histological grading systems 
(e.g., the updated Sydney System and OLGA/
OLGIM stage distribution) is recommended to 
evaluate the severity and extent of gastritis. For 
high-risk populations, we usually take biopsy 
samples at different gastric subsites (both antral 
and corpus mucosa).2 In addition to increasing 
the diagnostic yield of H. pylori infection, the 
topographic distribution of inflammation, 
atrophic mucosa and intestinal metaplasia are 
associated with the increased risk of peptic 
ulcers and gastric cancer, and help us determine 
the need for endoscopic surveillance. The use 
of image-enhanced endoscopy and targeted 
biopsy may increase the diagnostic accuracy 
after appropriate training. This may prevent 
adverse events by pathological evaluation, such 
as bleeding.

Third, the consensus indicates that H. pylori 
gastritis is an infectious disease regardless 
of symptoms and complications, and that 
all H. pylori-infected individuals should be 
offered eradication therapy, unless competing 
considerations (e.g., advanced age and clinical 
comorbidity) are present. In fact, when large 
numbers of individuals receive eradication, 
non-infected individuals will be protected and 
the spread of the disease will be slowed. In 
our community-based eradication program, 
when the infection rate declined from 60 to 10 
percent, the re-infection rate diminished from 
10 to three per 1,000 people.2 However, this 
statement should be interpreted cautiously 
as a recommendation for mass screening and 
eradication in any given population. Whether 
or not to institute a screening program is a 
complex decision that must consider issues 
such as disease burden, cost-benefit ratio, 
infrastructure for delivering screening tests and 
competition with other health-care priorities. 

The consensus also highlights that the maximum 
benefit of H. pylori eradication can be obtained 
when mucosal damage is still non-atrophic. 
In screening participants, H. pylori is present 
in some individuals for decades (mucosa 
may become atrophic) and curing H. pylori 
cannot completely eliminate gastric cancer 
risk in those patients. Although the extent and 
severity of baseline gastritis may provide a clue, 
atrophic mucosa may regenerate over time 
after eradication. Therefore, reliable methods 
are needed to determine which patients need 
long-term follow-ups. Serological tests based 
on pepsinogen I and II levels, which reflect 
loss of the gastric gland and the presence of 
hypoacidity, may be an option. In our experience, 
the positivity rate was only about 3 to 4 percent 
for such a population and among those who 
tested positive, atrophic gastritis was indeed 
prevalent and gastric cancer was found. 

Another promising approach is the 

measurement of epigenetic alterations in the 
mucosa; this approach has been found useful 
in predicting the risk of metachronous gastric 
cancer after endoscopic resection.3   

In gastric cancer, the carcinogenic process 
starts with gastritis, progressing to 
precancerous lesions and then cancer, while 
the development of preventive methods follows  
the reverse sequence.

The Kyoto Consensus on H. pylori gastritis 
is of particular importance to everyday 
gastroenterology practices in the Asia/Pacific 
region. It is a cornerstone in practice for the 
prevention of gastric cancer and provides 
important recommendations and guidance 
on our diagnosis and treatment of gastritis, 
and of the risk factors for H. pylori-associated  
gastric cancer. n

YI-CHIA 
LEE,
MD, PHD

Clinical Professor of Medicine, Department of 
Internal Medicine, College of Medicine, National 
Taiwan University, Taipei

Dr. Lee has no conflicts to disclose. 
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have been used for SIBO. 

Of the antibiotics used in hydrogen-predominant 
SIBO, rifaximin is one of the most extensively 
studied. In the largest study that specifically 
addressed the effects of rifaximin on SIBO, 142 
patients with SIBO diagnosed by glucose breath 

Recently, there has been interest in the use of 
statins as treatment for methane production 
in humans. Statins have been shown to inhibit 
growth and production of methane in several 
Methanobrevibacter isolates, presumably by 
interfering with mevalonate synthesis need 
for isoprenoid lipid synthesis in methanogens. 

TABLE 1. Principal Conditions Associated
with Small Intestinal Bacterial Overgrowth  
Functional and motility disorders

IBS, narcotic use, intestinal pseudo-obstruction, scleroderma, 
diabetic autonomic neuropathy, Ehlers Danlos

Anatomic disorders
Strictures due to radiation, IBD, tumors or the small bowel, small 
intestinal diverticulosis, adhesions, blind intestinal loops, reversed 
segments, gastric bypass

Metabolic and systemic disorders Diabetes, pancreatic insufficiency, cirrhosis

Immune disorders CVID, IgA deficiency, acquired immunodeficiency (eg. HIV)

Miscellaneous Nonalcoholic steatohepatitis, fibromyalgia, celiac disease

Antibiotics have been the mainstay of therapy for SIBO. 
test were randomized to rifaximin 400mg tid 
or metronidazole 250mg tid for seven days. 
After one month, breath tests normalized in 
63 percent of patients in the rifaximin group 
versus 44 percent in the metronidazole  
group (P less than 0.05).16

When there is excess methane production, 
however, rifaximin alone may not be as 
efficacious. Methanobrevibacter smithii is 
an archaeon that is responsible for methane 
production in humans and is resistant to many 
antibiotics. In a retrospective study conducted 
by Low, et al., methane-producing subjects 
exhibited decreased methane and constipation-
related symptoms following treatment with a 
combination of neomycin and rifaximin.17 Our 
group has also shown in a randomized control 
trial that this combination of antibiotics reduces 
patient symptoms of constipation, bloating 
and straining while decreasing their methane 
production.18 It should be noted, however, 
that in patients who have a blind loop and 
SIBO, systemic antibiotics rather than poorly-
absorbed antibiotics such as neomycin and 
rifaximin should be considered. 

breath test is based on a breath hydrogen 
rise prior to the expected arrival time in the 
cecum or the presence of elevated methane  
in human breath. 9

Breath tests, however, have never been 
validated against a true gold standard. In a 
systemic review, Khoshini, et al. found 11 
studies that have attempted to validate the 
accuracy of lactulose breath testing for SIBO. 
The sensitivity ranged from 31 to 68 percent, 
and specificity ranged from 44 to 100 percent.10 
Breath testing has also come under scrutiny 
with regard to whether it is truly measuring 
bacterial overgrowth in the small bowel or 
measuring oro-cecal transit time.11, 12 Studies 
have tried to correlate scintigraphy with rises in 
hydrogen; however, no study has proven clearly 
that the arrival of a radiolabeled substance in 
the cecum correlated with fermentation of the 
carbohydrate substance by colonic rather than 
small bowel bacteria.13

SIBO: HOW TO  
MAKE SENSE  
OF DIAGNOSES  
AND TREATMENT 
STRATEGIES

S 
mall intestinal bacterial overgrowth (SIBO) is a condition where 
bacteria are seen in excess in the small intestine.1 It is associated with 
numerous conditions, the foremost of which are listed in Table 1. The 
stomach and proximal small bowel normally contain few bacteria, 

and when present, this overabundance of organisms can be associated with 
bloating, flatulence, abdominal pain, nausea, dyspepsia, fatigue, diarrhea 
and constipation.2

The diagnosis of SIBO can be challenging. Based on recent North American 
consensus, SIBO is clinically significant when bacterial counts in the 
jejunum exceed greater than 103 CFU/Ml.3 However, small bowel aspirate 
cultures, considered the gold standard for the diagnosis of SIBO, are poorly 
reproducible and have limitations .4 First, they are difficult to obtain without 
oral and proximal gut contamination. 5 In addition, it is difficult to obtain the 
necessary amount of fluid and to sample the correct location.6

A more practical and simple technique for diagnosing SIBO is through breath 
testing.7 To date, breath testing remains the most inexpensive, non-invasive 
and widely available test for the diagnosis of SIBO. These tests are based on 
the interaction between the administered carbohydrate (lactulose or glucose) 
and the intestinal bacteria.8 This results in fermentation and production of 
gases, hydrogen and methane being the two gases most studied. A positive 
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Until recently, breath testing suffered from 
a lack of standardization. However, a North 
American consensus meeting was held recently, 
in which our group participated, providing easy-
to-follow guidelines regarding test indication, 
performance and interpretation.3  

Multiple breath test patterns of hydrogen and 
methane production have been described; 
however, hydrogen-predominant and methane-
predominant bacterial overgrowth are the 
two patterns that have been most widely 
studied. Although patients with either pattern 
share similar symptoms such as bloating and 
abdominal distension, those with excessive 
methane production are five times more likely 
to have constipation.14 Moreover, the severity 
of constipation directly correlates with the 
methane level.15 Therefore, the treatment of 
SIBO differs between these two groups. 

Antibiotics have been the mainstay of therapy 
for SIBO, particularly hydrogen-predominant 
SIBO. However, given the limited qualitative 
and quantitative assessment of the bacteria 
that are causing the symptoms, many different 
antibiotics, dosing regimens and durations 

Lovastatin, specifically, has been shown 
to lower methanogenesis in human stool 
samples.19 In a Phase 2 clinical trial, modified-
release lovastatin lactone, SYN-010, was 
shown to lower the elevated breath methane 
in patients with irritable bowel syndrome with 
constipation (NCT02495623).20 Ongoing larger-
scale trials will further clarify the efficacy and 
safety of statins in management of methane- 
predominant SIBO.

In summary, the greatest challenge in SIBO lies 
in diagnosing the condition. Deep sequencing of 
small bowel bacteria will be able to provide us 
with more definitive answers as to the bacterial 
populations involved. Until then, breath tests 
and antibiotics will be the standard approach 
in treating these patients. We recommend 
either lactulose or glucose breath testing for the 
diagnosis of SIBO. Depending on which gases 
are found on breath testing, we recommend 
rifaximin for hydrogen-predominant bacterial 
overgrowth, and the combination of rifaximin 
and neomycin for methane-predominant 
bacterial overgrowth. n

@MarkPimentelMD



QUICK HITS: PATIENT CARE

M y goals in this article are to give you 
my current recommendations on 
how you should risk stratify and treat 
patients with peptic ulcer bleeding 

(PUB) and other types of non-variceal upper 
GI hemorrhage (NVUGIH), based upon recent 
studies performed by me and my research 
group, the CURE Hemostasis Research Group.

lower risk of re-bleeding and DEP detection rate 
of arterial blood flow both before (46.7 percent 
vs. 87.4 percent) and after standard endoscopic 
hemostasis (0 percent vs 27.4 percent).  
Evidence is from a large CURE prospective 
cohort study of PUBs with different SRH, with 
underlying blood flow studied by endoscopic 
probe (GIE 2016;83:129). In prospectively 
followed subgroups, oozing PUBs, when 
compared to spurting PUBs, had a significantly 
lower rate of arterial flow underneath the 
stigmata of recent hemorrhage (46.7 percent vs. 
100 percent), a lower rate of residual blood flow 
after standard endoscopic treatment (0 percent 
vs. 35.7 percent) and a lower re-bleeding rate 
(0 percent vs. 28.6 percent). This was in spite 
of different medical management treatments 
after successful endoscopic hemostasis (oral 
proton pump inhibitors in oozers versus high 
dose IV proton pump inhibitors in spurters). 
Also, the oozers were much easier to treat  
endoscopically than the spurters. 

Other confirmatory evidence comes from a 
secondary data analysis that I participated 
in that included PUBs in a large international 
randomized controlled trial (RCT) of high dose 

FIIA (NBVV), FIIB (adherent clot) or FIIC (flat 
spot) in NVUGIB. 84.5 percent of patients (125) 
had peptic ulcers, 12.8 percent had Dieulafoy’s 
lesions (19) and 2.7 percent had Mallory Weiss 
tears (4). 

All patients with SRH received high dose IV PPI 
infusion after endoscopic hemostasis, except 
spots had BID oral proton pump inhibitors. After 
72 hours, all PUB patients had oral BID PPI. At 
baseline, risk factors for re-bleeding were similar 
but 30-day outcomes in the standard treatment 
group compared to the Doppler endoscopic 
probe group were significantly different: 
including rates of re-bleeding (20/76 vs. 8/72), 
major complications (4/76 vs. 0/72), surgery 
(4/76 vs. 0/72), and more RBC’s transfused after 
randomization (1.09 vs. 0.56 units). 

Our conclusions from this randomized 
controlled trial were that Doppler endoscopic 
probe determination of blood flow underneath 
SRH improved both risk stratification for 
re-bleeding and completion of definitive 
hemostasis. Based upon strong scientific 
evidence, I now recommend that DEP detection 
of blood flow be included in assessment and 
treatment of patients with severe non-variceal 
upper GI hemorrhage. It’s easy to learn how 
to use, effective in improving outcomes,  
safe and inexpensive. n
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I now recommend that DEP detection of  
blood flow be included in assessment and 
treatment of patients with severe NVUGIB.

esomeprazole versus placebo to reduce re-
bleeding. The re-bleeding rate of oozing PUBs 
treated for 72 hours with IV placebo after 
successful endoscopic hemostasis was only 4.9 
percent (8/163), whereas re-bleeding with other 
major SRH combined (FIA, FIIA or FIIB) was 
significantly higher at 14.2 percent (32/225). 
Furthermore, when we compared re-bleeding 
rates of patients up to 72 hours according to 
treatments, major SRH PUBs – spurters, non-
bleeding visible vessel or adherent clot – had 
a significant reduction in re-bleeding rate with 
high dose proton pump inhibitor infusion (6.3 
percent vs. placebo 14.2 percent). However, 
those with oozing PUBs did not (proton pump 
inhibitor 5.4 percent vs. placebo 4.9 percent). 

So the take home message to clinicians is to 
separate oozers from spurters and other major 
stigmata of recent hemorrhage, endoscopically 
treat them and consider oral proton pump 
inhibitor treatment. In contrast, treat spurters, 
NBVV and adherent clot PUBs with high dose IV 
proton pump inhibitor infusions after successful 
endoscopic hemostasis.

My third major recommendation is based 
upon a recent CURE RCT of standard (visually 
guided) versus DEP-assisted hemostasis of 
NVUGIB patients. 148 patients with severe UGI 
bleeding were randomized when SRH were 
found-  Forrest I A (spurting), FIB (oozing), 

For more than four decades, risk stratification 
of PUBs for re-bleeding and treatment 
recommendations have been based on stigmata 
of recent hemorrhage (SRH). This is in spite of 
limitations such as difficulty of standardization 
and lack of agreement in classifying PUBs. Even 
among international experts, the agreement in 
classifying SRH in PUBs is only fair to poor.  

My first major message is that what actually 
determines whether PUBs re-bleed is not the 
stigmata of recent hemorrhage but rather the 
arterial blood flow underneath the SRH. If 
there is still a patent artery after endoscopic 
hemostasis, there is a much higher risk of PUB 
re-bleeding. Now we can easily and reliably 
detect arterial blood flow with a Doppler 
endoscopic probe (DEP) in lesions and use this 
as a guide along with the visual stigmata of 
recent hemorrhage to risk stratify patients and 
improve endoscopic hemostasis. So, use both 
your eyes (for SRH) and ears (for DEP blood 
flow detection). 

My second message is to separate oozing 
bleeding PUBs (Forrest IB) from PUBs with 
spurting or pulsatile arterial bleeding (Forrest 
IA) and other major stigmata of recent 
hemorrhage including non-bleeding visible 
vessels, or NBVV – FIIA, and adherent clots, 
or FIIB. Compared to other major stigmata of 
recent hemorrhage oozers FIB have a much 
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The Division of Gastroenterology & Hepatology 
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N 
onalcoholic fatty liver disease (NAFLD) 
is currently considered one of the most 
common chronic liver diseases in the 
world. NAFLD is defined as the fatty 

infiltration of the liver without secondary 
causes such as alcohol, medication, genetic 
and viral factors. Liver biopsies of patients 
with NAFLD can range from simple steatosis, 
which is the presence of increased fat content 
in the hepatocytes, to steatohepatitis [seen 
in patients with nonalcoholic steatohepatitis 
(NASH)] and different stages of hepatic 
fibrosis, including cirrhosis. It is generally 
accepted that the NASH subtype of fatty liver 
is potentially progressive, leading to cirrhosis, 
liver failure and hepatocellular carcinoma. 
In fact, presence of fibrosis greater than or 
equal to stage 2 is independently associated  
with liver-related mortality.

Because of the rising epidemic of obesity 
worldwide, NAFLD rates have increased to 
alarming levels. Although the global prevalence 
of NAFLD is around 25 percent, this rate varies 
according to the population under study and the 
diagnostic modalities used. In this context, there 
is a great deal of effort to develop and validate 
noninvasive modalities to identify patients with 
NASH or significant hepatic fibrosis. Current 
imaging options, like ultrasound, CT and MRI, 
are widely used and can establish the presence 
of hepatic steatosis. However, these modalities 
fall short in distinguishing different stages of 
liver damage. 

Recently, transient elastography started being 
used to assess hepatic stiffness. In NAFLD, a 
number of patient-related factors may reduce 
its accuracy. Another method is magnetic 
resonance elastography, which performs better 

for the evaluation of hepatic parenchyma and 
assessing various degrees of fibrosis. Although 
it is highly accurate for detecting liver fibrosis, 
it is costly, time consuming and not broadly 
available for general population use. Another 
recent radiological modality is the liver multi-
scan study, which also uses MRI mapping 
techniques to characterize liver tissue at the 
cellular level. It is a unique method as it can 
correct the interdependencies caused by 
increased liver fat, iron load or inflammatory 
state. The role of these new modalities in clinical 
practice has yet to be defined.  

Of course, these advances are not limited to the 
radiologic modalities. With the help of advances 
in biotechnology, scientists have been able to 
unravel some of the inherited determinants of 
hepatic steatosis. Like in many other chronic 
diseases, genetic factors may play an important 
role in the development and presentation of 
NAFLD. In this context, the roles of genetic 
variants have been hypothesized not only in 
the development of NAFLD, but also in insulin 
signaling, oxidative stress, fibrogenesis and 
progression of steatosis to steatohepatitis. For 
example, genome-wide association studies 
identified patatin-like phospholipase domain-
containing 3 gene variants, which were the 
major determinants of inter-individual and 
ethnicity-related differences in hepatic fat 
content. Ongoing studies are being carried 
out to determine the role of these variants 
and other genomics profiles associated  
with NAFLD and NASH.

Before discussing treatment, it is important to 
consider the pathogenesis of NASH. Today we 
know that obesity and metabolic syndrome 
are the most important risk factors for the 
development of NAFLD in the Western world. 
Nevertheless, it is important to recognize that 
NAFLD represents a phenotype that can be 
influenced by a number of other pathogenic 
pathways. Although deposition of hepatic 
steatosis may induce the initial step responsible 
for the first “hit” in the pathogenesis of 
NASH and related fibrosis, additional “hits” 
are required to promote liver injury and 
fibrosis leading to cirrhosis, hepatocellular 
carcinoma and death. These additional “hits” 
could be insulin resistance, oxidative stress, 
imbalance between pro- and anti-inflammatory 
adipokines-cytokines, endoplasmic reticulum 
stress, induction of pro-apoptotic pathways and 
gut dysbiosis. The exact pathway or pathways 
involved in the development and  progression 
of NASH may vary from patient to patient. This 
heterogeneity of pathogenic pathways has 
created a tremendous challenge to developing 
therapeutic regimens that are effective for all  
patients with NASH.

For most patients with NASH, lifestyle 
interventions remain the cornerstone of 
treatment. The efficacy of lifestyle changes 
is not only associated with improvements in 
metabolic control and hepatic histology, but 

also with potentially improving hepatic fibrosis 
and even NASH resolution. On the other hand, 
implementing and maintaining these lifestyle 
interventions and adherence to the regimens are 
difficult to achieve in a real-world setting.

In contrast, there are few medical treatment 
options for NASH. Over the past two decades, 
pharmacological treatment of NAFLD and NASH 
has targeted hepatic steatosis, insulin resistance, 
oxidative stress, hepatic inflammation, 
hepatocyte apoptosis, gut dysbiosis and hepatic 
fibrosis, among other pathways. Scientists have 
tested the efficacy of some anti-diabetic and 
anti-hyperlipidemic medications, including but 
not limited to thiazolidinedione, metformin, 
orlistat, cannabinoid agonists, statins, fibrates 
and niacin in the management of NAFLD. None of 
these drugs has shown proven efficacy in NASH. 
Furthermore, probiotics and ursodeoxycholic 
acid have been used in patients with  
NASH without efficacy. 

Additionally, glucagon-like peptide-1 agonists 
like exenatide, dipeptidyl peptidase-4 
antagonists like gliptins and sodium-glucose 
transporter-2 antagonists like gliflozin drugs 
have been recently developed and are effective 
medications against hyperglycemia, insulin 
resistance and hepatic inflammation. Their roles 
in treatment of NASH remain to be determined. 
Finally, anti-oxidants such as Vitamin E, Vitamin 
C, silymarin, betain and zinc have also been 
tested. Only Vitamin E, which was shown to be 
effective in non diabetics and non-cirrhotics 
with NASH, is currently recommended by the 
American Association for the Study of Liver 
Diseases Guideline on NAFLD.

Recent studies also emphasized the key role of 
apoptosis, or controlled cell death, in NAFLD. 
Researchers have been focusing on caspase 
inhibitors, peroxisome proliferator-activated 
receptor alpha and delta agonists, such as  
elafibranor, and farnesoid-x receptor agonists, 
which play important roles in  bile acid uptake, 
metabolism and excretion. Simtuzumab, which is 
a monoclonal antibody against lysyl oxidase-like 
2, is also being investigated. These medications 
are suggested to hold promise, but more 
research on potential side effects is necessary. 

In summary, NAFLD is a liver disease with a 
global burden that seems to be increasing. It can 
cause increased mortality and morbidity, and 
is associated with tremendous costs. Currently, 
liver biopsy is required for the diagnosis of 
NASH and provide to the stage of liver disease. 
However, the era of liver biopsy is rapidly 
coming to an end as more accurate non invasive 
biomarkers are being developed. At the moment, 
lifestyle changes and Vitamin E can be used for 
some patients with NASH. Although a number 
of other medications are being considered, 
their safety and efficacy require robust  
clinical trials. n
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T 
he prevalence of hepatitis C (HCV) in 
dialysis patients is higher than that of 
the general population, ranging from 
1.8 to 8 percent in developed countries, 

with much higher rates in the developing 
world. Its prevalence correlates with the 
number of patient-years on dialysis. HCV-
infected patients on maintenance dialysis 
experience increased mortality compared to 
uninfected patients due to progressive liver 
disease or the development of hepatocellular 
carcinoma (HCC). HCV is also associated with 
poor graft and patient outcomes after kidney 
transplantation, and is also implicated in 
the development and progression of chronic 
kidney disease. Patients with advanced chronic 
kidney disease or those on dialysis had low 
rates of treatment and sustained virologic 
response (SVR) when treated with interferon 
and ribavirin due to poor tolerability. The risk 
of rejection post-kidney transplantation also 
has limited the use of interferon in the past. In 
the initial trials of direct acting antiviral (DAA) 
therapy, patients with chronic kidney disease 
stages 4-5 were typically excluded from the 
clinical trial enrollment. However, DAA therapy 
use has now expanded into patients with 
 chronic kidney disease.

In the RUBY-I trial, the paritaprevir/
ritonavir/ombitasvir/dasabuvir (PrOD) 

regimen was administered to 20 HCV 
genotype 1 patients, 70 percent of 
whom were on dialysis with favorable 
baseline patient characteristics 
(treatment naïve, non cirrhotics) for 
12 weeks. 200 mg of Ribavirin daily 
was added to PrOD in only 13 patients 
with HCV genotype 1a; An overall 

SVR12 rate of 90 percent was achieved. Four 
patients had serious adverse events that were 
unrelated to treatment. Additionally, Ribavirin-
related anemia was common, which led to the 
interruption of its use in nine patients, and 
erythropoietin was required in four patients 
but none needed blood transfusions. The PrOD 
regimen does not require dose adjustment in 
renal failure, however, Ribavirin does. This 
regimen is endorsed by the HCV guidelines from 
the American Association for the Study of Liver 
Diseases/Infectious Disease Society of America 
committee for patients with chronic kidney 
disease (hcvguidelines.org).

To date, the C-SURFER trial is the largest trial 
published on DAA therapy for HCV in patients 
with chronic kidney disease stage 4-5. In 
this trial, 224 patients with HCV genotype 
1 were randomly assigned to two groups, 

by the U.S. Food and Drug Administration in 
January 2016 for HCV treatment even in the  
chronic kidney disease setting.

Regarding other direct acting antivirals for 
chronic kidney disease patients, Sofosbuvir 
(NS5B nucleotide analogue) is not recommended 
in patients with a glomerular filtration rate 
below 30ml per minute, mainly due to concern 
regarding accumulation of its inactive metabolite. 
However, small case series from several groups 
have described its use in patients with chronic 
kidney disease stage 4-5. Although a half dose 
(200mg) of sofosbuvir plus ribavirin had low 
efficacy, an SVR of 40 percent was observed 
in an early report. The trial provided insight 
into the pharmacokinetics of the drug and its 
metabolite GS-331007. Subsequent studies 
with half or full dose sofosbuvir in combination 
with another direct acting antivirals, such as 
simeprevir, daclatasvir or ledipasvir, have shown 
encouraging efficacy and safety even with full 
dose medication.

There is emerging data from a few groups 
regarding kidney transplant recipients that 
show 100 percent SVR with sofosbuvir-based 
treatment. Such excellent results and the ease of 
administration in kidney transplant recipients 
has prompted the transplantation of kidneys 
from HCV-positive donors in HCV-positive  
recipients (HCV D+/R+) in some cases. 

A recent report suggests that HCV-infected 
patients on the kidney transplant wait list 
derived the most benefit from this strategy as 
their wait time could be abbreviated to a few 
months rather than several years. The studies 
in this cohort are ongoing and the results are 
anticipated in the near future. In addition, 
another recent report also describes successful 
renal transplantation in a HCV-negative recipient 
who had accepted a kidney from an HCV-positive 
donor using direct acting antiviral therapy.

In conclusion, HCV therapy in chronic kidney 
disease, especially in stages 4-5, is now feasible 
and efficacious. Grazoprevir/ elbasvir or 
PrOD do not require any dose adjustments 
in severe renal impairment and can be safely 
administered even in dialysis patients. However, 
these protease-inhibitor based regimens in the 
advanced chronic kidney disease setting are 
endorsed only in HCV genotype 1 (possibly 
genotype 4) but those with genotypes 2, 3, 5 
and 6 would still need to wait for newer direct 
acting antivirals. Sofosbuvir-based therapies, 
although not approved in the advanced chronic 
kidney disease setting, do show promising 
results in the post kidney transplant setting. 
Lastly, the acceptance of HCV-positive kidney 
grafts has now become become feasible for 
recipients who are already infected with HCV, 
aiding in the augmentation of the kidney donor 
pool and shortening recipient wait times. These 
exciting advances in HCV in the chronic kidney 
disease population in recent years help ensure 
that this complex patient population is no longer 
precluded from HCV therapy. n
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HCV therapy in chronic 

kidney disease, especially 

in stages 4-5, is now 

feasible and efficacious.
immediate treatment (n=111) or deferred 
(n=113). The study population was comprised 
of 46 percent Whites, 46 percent African 
Americans, 80 percent diabetics, 76 percent 
hemodialysis patients and 6 percent overall 
with cirrhosis (metavir F4 fibrosis). An almost 
equal proportion of HCV genotypes 1a and 1b 
were present, and of those, 80 percent were  
treatment naïve. Grazoprevir, NS3/4 protease 
inhibitor and elbasvir, NS5A inhibitor (fixed dose 
combination pill) or placebo were administered 
once daily for 12 weeks at randomization. At 
week 16, the deferred treatment arm started 
the study drug for 12 weeks. HCV resistance 
testing was performed with population-based 
sequencing at baseline in almost half of the 
patients, which detected NS3/4A resistance-
associated variants in 32 percent and NS5A 
resistance-associated variants (RAVs) in 15 
percent. No additional interventions were 
administered in those who harbored the 
resistance-associated variants. The primary 
efficacy outcome of SVR12 was achieved in 94 
percent of the full analysis set and in 99 percent 
of the modified full analysis set (excluding those 
who failed to receive one or more doses of the 
drug due to events unrelated to treatment). Six 
patients discontinued the study for non virologic 
failure reasons and one non-cirrhotic patient 
with HCV genotype 1b with baseline L31M NS5A 
RAV had a true relapse. The SVR12 was 100 
percent among African-American patients and 
in cirrhotics. None of the patients experienced 
on-treatment virologic breakthrough and the 
treatment had comparable adverse effects to the 
placebo. The regimen was ultimately approved 



CELLPHONES  
AND MEDICINE  
What Would Hippocrates Do?

H 
ippocrates of Kos was a Greek physician 
of the Age of Pericles, credited as the first 
person to believe that disease was not a 
punishment inflicted by the gods, but 

rather the product of environmental factors, 
diet and living habit.1,2 Hippocratic medicine 
was notable for its strict professionalism, 
discipline and rigorous practice, recommending 
that physicians always be well-kempt, honest, 
calm, understanding and serious.3,4

Hippocrates is often referred to as the “Father of 
Medicine,”5 and the use of the rectal speculum as 
discussed in the Hippocratic Corpus constitutes 
the earliest recorded reference to endoscopy.6 
Despite his progressive nature, we have reason 
to believe that Hippocrates never had to  
deal with cellphones.7

Cellphones represent an occupational hazard to 
the professionalism and discipline of medicine. 
In Hippocrates’ time, it was technologically 
impossible for patients to surreptitiously record 
conversations with their physicians. This is no 
longer the case. We have recently encountered 
the following scenarios in clinical practice, and 
ask “what would Hippocrates do?”

Scenario #1: A physician is in the middle of 
performing a screening colonoscopy procedure 
when his cellphone rings. The nurse documents 
that the phone rang, and that the physician 
continued the procedure. The physician 
identifies and removes a 0.5 cm polyp in the 
sigmoid colon. Two years later, the patient 
presents to her primary care physician with 
complaints of rectal bleeding, abdominal pain 
and a change in bowel habits. Colonoscopy 
reveals a 3.5 cm ulcerated mass in the ascending 
colon. During discovery, the plaintiff ’s counsel 

asks the endoscopist “were you paying attention 
at all times during the endoscopic procedure?”

Scenario #2: A physician performs an endoscopic 
procedure. One week later, while speaking with 
the patient about the results of the procedure, 
the spouse states “Doctor, I recorded the entire 
procedure starting when my wife went from 
the waiting area to the preparation room, to 
when you discussed the findings with us in the 
recovery room. What you are telling me now 
isn’t what you told us the day of the endoscopy.” 
You had no knowledge that the conversation 
was being recorded.

Federal law only requires one party to a 
recording to be aware it is taking place.8 “One 
party” consent, which may include either 

How can physicians protect themselves from 
surreptitious recordings? Physicians and their 
staff should be aware of the possibility that 
every conversation with a patient or his or her 
family may be recorded. This can be used as an 
opportunity to develop effective communication 
skills, and to ensure that sensitive information 
is communicated efficiently and effectively. 
If a physician suspects that a conversation 
is being recorded, the physician can ask the 
patient and family if they are recording the 
conversation. This can provide the physician 
with the opportunity to note constructive 
uses of such recordings, demonstrating the 
physician’s desire to strengthen the relationship  
with the patient.12
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Physicians and their staff should be aware of  
the possibility that every conversation with a 
patient or his or her family may be recorded. 

What about the risk of distraction? When health-
care professionals are on their smartphones, 
they are “no longer in the room.”13-17 The ECRI 
Institute identified “caregiver distraction from 
smartphones” as being a top health technology 
hazard.18 In view of such, we recommend 
that physician offices, endoscopy centers and 
other facilities consider a policy stating that 
to minimize distractions, all phones must be 
silenced at the start of patient care and may 
only be used for patient care or a personal 
emergency. Importantly, it is critical for the 
physician to inform the patient when they are 
using a smartphone, and for what purpose.19

In this era of transparency, it is critical to 
establish trust. Patients should feel free to 
explain that it is hard to remember medical 
information and treatment instructions, and ask 
their physician or other health-care professional 
if it’s okay to record the conversation. In return, 
physicians should honor that trust and silence 
their phones while treating patients. That’s what 
Hippocrates would do. n

the person operating the recording device or 
others, could allow for secret recording without 
a doctor’s knowledge, without fear of legal 
repercussions. Several states, such as California, 
Florida, Michigan and Pennsylvania, broaden 
that protection by requiring the consent of 
every party involved in a recorded interaction.9

When a conversation is recorded without 
a physician’s consent, the nature of the 
relationship between patient and physician 
can change. Physicians who suspect secret 
recordings or learn of them after the fact may 
believe that their perceived right to consent to 
recordings — and the trust of the physician-
patient relationship — has been violated. They 
may feel vulnerable because of the protections 
conferred by law to patient-physician 
communications. This can threaten the integrity 
of an existing patient-physician relationship 
and predispose a physician to assume a posture 
of distrust toward future patients.10 Another 
concern is that recording could undermine the 
privacy of the visit, as a patient may be less open 
if they know their family members will hear 
the recording later, or if they fear the recorded 
content is at risk of being shared without their 
knowledge.11
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HARVONI is the #1 prescribed treatment for HCV GT 1 patients in the US3,4,a

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

• 94%-99% overall cure (SVR12) rates in GT 1 subjects with HARVONI (ION-1, -2, -3)1

•  99% and 95% overall cure rates in GT 2 and GT 3 subjects, respectively, with EPCLUSA (ASTRAL-2, -3)2

INDICATIONS
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. 

Study Designs1,2 
The HARVONI clinical trial program evaluated the e�  cacy and safety of 
8 or 12 weeks of HARVONI ± RBV in HCV GT 1 TN subjects without cirrhosis 
(ION-3; N=647) and 12 or 24 weeks of HARVONI ± RBV in GT 1 TN (ION-1; N=865) 
and GT 1 TE (ION-2; N=440) subjects with or without cirrhosis. 
The EPCLUSA clinical trial program (ASTRAL-1, -2, -3; N=1558) evaluated the 
e�  cacy and safety of 12 weeks of EPCLUSA in TN and TE HCV GT 1-6 subjects 
with or without cirrhosis. 
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.1,2,5

Cirrhosis = compensated cirrhosis (Child-Pugh A), RBV = ribavirin, 
TE = treatment-experienced (patients who have failed a peginterferon alfa + 
RBV–based regimen ± an HCV protease inhibitor), TN = treatment-naïve
aIMS Weekly NPA™ Market Dynamics™ from week-ending 11/14/14–4/1/16.

Patients of any HCV genotype can now be cured with a 
sofosbuvir-based, once-daily single-tablet regimen1,2

Please see Brief Summary of full Prescribing Information 
for HARVONI and EPCLUSA on the following pages. 
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update the app regularly as more guidelines are made available.
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Amelia Earhart® is a trademark of Amy Kleppner. 
www.AmeliaEarhart.com

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

OVERALL CURE RATE ACROSS THREE HARVONI PHASE 3 TRIALS1

(n=1042/1079)97 %

IMPORTANT SAFETY INFORMATION FOR HARVONI AND EPCLUSA
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.

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.

See what’s possible at hcp.harvoni.com

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

Eight weeks can be considered for 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

•  No baseline resistance testing is required with HARVONI1

•  No hepatic or hematologic monitoring is required when HARVONI is used alone1

•  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) with or without cirrhosis were randomized to receive 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) with or without cirrhosis were randomized to receive 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 were randomized to receive 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 cessation of treatment.1 
Achieving SVR is considered a virologic cure.5

Cirrhosis = 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 TRIALS2 (n=1015/1035; ASTRAL-1, -2, -3)
• GT 1-6 patients take 12 weeks of RBV-free EPCLUSA2

•  No baseline resistance testing is required with EPCLUSA2

•  No hepatic or hematologic monitoring is required when EPCLUSA is used alone2

•  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 were randomized to receive EPCLUSA or SOF + RBV for 12 weeks. 
ASTRAL-3: open-label trial in GT 3 subjects (N=552). Subjects were randomized to receive EPCLUSA for 12 weeks or SOF + RBV for 24 weeks. SVR12 for 
EPCLUSA ranged from 89% (TE with 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 cessation of treatment.2 Achieving SVR is considered a virologic cure.5

EPCLUSA FULFILLS A SIGNIFICANT UNMET NEED FOR GT 2 AND GT 3 PATIENTS, 
DELIVERING HIGH CURE (SVR12) RATES WITH A RBV-FREE SINGLE-TABLET REGIMEN2

HARVONI DELIVERED HIGH CURE (SVR12) RATES IN A BROAD RANGE OF GT 1 SUBJECTS1

See what’s possible at hcp.epclusainfo.com 

Please see Brief Summary of full Prescribing Information 
for HARVONI and EPCLUSA on the following pages.

Albert Einstein used with 
permission of the HUJ/GreenLight.

OF GT 2 SUBJECTS OVERALL 
ACHIEVED A CURE2

(n=133/134; ASTRAL-2)

OF GT 3 SUBJECTS OVERALL 
ACHIEVED A CURE2

(n=264/277; ASTRAL-3)

PTFP0358_Franchise_JA_Temp1_dr12.indd   2-3 7/6/16   2:24 PM



HARVONI® (ledipasvir 90 mg and sofosbuvir 400 mg) tablets, 
for oral use

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

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:
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 coad-
ministered 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 discon-
tinuation 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 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 RBV. 
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. RBV 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 RBV or pegylated interferon/RBV 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 + RBV 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 + RBV 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 RBV or 
peginterferon/RBV 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: Coadministra-
tion 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 concen-
trations 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 treat-
ment 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 
for more information on use in pregnancy. No adequate human data are 
available to establish whether or not HARVONI poses a risk to pregnancy 
outcomes.
Lactation: It is not known whether ledipasvir or sofosbuvir, the  
components of HARVONI, or their metabolites are present in human 
breast milk, affect human milk production or have effects on the breastfed  
infant. Studies in rats have demonstrated that ledipasvir and GS-331007 
are secreted in milk without clear effect on nursing pups. 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 infant from HARVONI or from the underlying maternal 
condition. If HARVONI is administered with RBV, the lactation 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. Refer to RBV 
prescribing information regarding use in patients with renal impairment. 
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). Clinical and hepatic laboratory monitoring, as 
clinically indicated, is recommended for patients with decompensated 
cirrhosis receiving treatment with HARVONI and RBV.

Brief Summary (cont.)
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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.

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 RBV is contraindicated. Refer to the RBV prescribing  
information.

WARNINGS AND PRECAUTIONS:
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. The use of these agents with 
EPCLUSA is not recommended.
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.

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 RBV 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  
RBV for 12 weeks. All 87 subjects had Child-Pugh B cirrhosis  
at screening. On the first day of treatment with EPCLUSA with RBV, 
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 RBV 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 RBV 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 RBV for 12 weeks, respectively. RBV was  
permanently discontinued in 17% of subjects treated with EPCLUSA  
with RBV 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 RBV 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 ASTRAL-4, isolated, asymptomatic  
creatine kinase elevations greater than or equal to 10xULN were  
reported in 1% of subjects treated with EPCLUSA with RBV 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. H2-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: Coadministra-
tion 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 concentration 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 recom-
mended.
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  
for more information on RBV-associated risks of use during pregnancy. 
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 infant. When administered 
to lactating rats, velpatasvir was detected in the milk of lactating rats and 
in the plasma of nursing pups without effects on the nursing pups. 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 infant from EPCLUSA or from the  
underlying maternal condition. If EPCLUSA is administered with RBV, the 
lactation information for RBV also applies to this combination regimen.  
Refer to the RBV prescribing information.
Females and Males of Reproductive Potential: If EPCLUSA 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 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 regarding use of RBV 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). Clinical and hepatic laboratory monitoring  
(including direct bilirubin), as clinically indicated, is recommended for  
patients with decompensated cirrhosis receiving treatment with  
EPCLUSA and RBV. 

Brief Summary (cont.)
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