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W elcome to the April/May issue of AGA Perspectives, which comes out 
during one of the highlights of each year, DDW. This issue addresses 
some of the most common issues in digestive diseases encountered in 

every day clinical practice. One of the most common dilemmas in the evaluation 
of patients with suspected GERD is the role of pH testing and whether it should be 
performed on or off of PPI therapy. This topic is addressed in a compelling point-
counterpoint debate by Drs. Phillip Katz and Ronnie Fass.

Direct acting antiviral therapy has revolutionized the care of patients infected 
with hepatitis C virus. An evolving topic is the issue of hepatocellular carcinoma 
screening in HCV patients with cirrhosis who have been cured of their infection, 
a topic discussed by Dr. Duarte-Rojo. Another area of evolving clinical practice is 
surveillance colonoscopy in IBD patients, an area that has been impacted by the 
recent SCENIC consensus guidelines. Practical points for the practicing clinician 
are provided by Drs. Feuerstein and Cheifetz.

One of the most common clinical problems is constipation. While most patients 
do well with simple treatments, a subgroup does not do as well and there is 
considerable uncertainty as to the role of testing in these patients. Dr. Adil 
Bharucha from the Mayo Clinic provides the readership with practical advice on 
the appropriate deployment of diagnostic tests in the subgroup of constipated 
patients with defecatory dysfunction.

Finally, Drs. Gupte and Forsmark provide some clarity on the current status of 
predictive models for outcomes of acute pancreatitis and what that means for 
clinical decision making today.

From the AGA, this issue introduces the readership to our new president, Dr. 
Sheila Crowe, and Dr. Andrew Chan provides updates on the important activities 
of the Research Policy Committee in supporting the research mission of the AGA, 
especially in this era of threatened budget cuts to medical research funding. 

Best,

GERD 
TESTING
ON OR 
OFF
THERAPY?

Two opposing 
views on the 
role of pH 
monitoring 
in suspected 
GERD patients.

Articles by Philip O. Katz, MD, 
FACG, AGAF, and Ronnie Fass, MD.

SEE PAGE 4

We welcome member feedback 
on all the perspectives 
presented in this issue. Send 
your letters and comments to  
communications@gastro.org,  
and include “AGA Perspectives” 
in the subject line.

TAKE THE  
DISCUSSION ONLINE
Share your thoughts on 
any of the perspectives 
presented in this issue via 
our social media channels.

www.facebook.com/AmerGastroAssn

agaperspectives.gastro.org

www.youtube.com/AmerGastroAssn

www.twitter.com/AmerGastroAssn

GOING MOBILE
Visit us from anywhere 
using the QR app on your 
mobile device.

Don’t have a  
QR code reader?  
Get one at www.
mobiletag.com/
download-en.html.

bit.ly/AGALinkedIn

community.gastro.org

AGA Perspectives Editor
Gary W. Falk, MD, MS, AGAF

AGA Institute Staff
Rachel Shubert
MANAGING EDITOR

Matthew A. Nickols
CREATIVE DIRECTOR

Chris Kaczmarek
GRAPHIC DESIGNER

 
 
 

Officers of the AGA Institute
Timothy C. Wang, MD, AGAF
PRESIDENT

Sheila E. Crowe, MD, AGAF
PRESIDENT-ELECT

David A. Lieberman, MD, AGAF
VICE PRESIDENT

Francis M. Giardiello, MD, AGAF
SECRETARY/TREASURER

Michael Camilleri, MD, AGAF
PAST PRESIDENT

Cover photos provided by iStock. 

The ideas and opinions ex pressed in AGA Perspectives are those of the authors and do not 
necessarily reflect those of the American Gastroentero logical Association or the editorial staff. 

Publication of an advertisement or other product mention in AGA Perspectives should not 
be construed as an endorsement of the product or the manufacturer’s claims. Readers are 
encouraged to contact the manufacturer with any questions about the features of the product 
mentioned.  AGA assumes no responsibility for any injury and/or damage to persons or property 
arising out of or related to any use of the material contained in this periodical. The reader 
is advised to check the appropriate medical literature and the product information currently 
provided by the manufacturer of each drug to be administered to verify the dosage, the methods 
and duration of administration, or contraindications. It is the responsibility of the treating 
physician or other health-care professional, relying on independent experience and knowledge 
of the patient, to determine drug dosages and the best treatment for the patient.

 

AGA Perspectives, ISSN 1554-3366 (print) and ISSN 1555-7502 (online), is published 
bimonthly by the AGA Institute, 4930 Del Ray Ave., Bethesda, MD 20814.

Copyright © 2016 by the AGA Institute. All rights reserved. No part of this publication may 
be reproduced or transmitted in any form or by any means, electronic or mechanical, including 
photocopy, recording, or any information storage and retrieval system, without permission in 
writing from the publisher. Printed in the U.S. Correspondence regarding permission to reprint 
all or part of any article published in this newsletter should include a copy of the author’s 
written permission and should be addressed to: AGA Perspectives, 4930 Del Ray Ave., 
Bethesda, MD 20814.



5

GERD TESTING

ON OFFOR

THERAPY?
P rolonged pH or reflux monitoring is neither essential to the 

primary evaluation or treatment of patients with suspected 
gastroesophageal reflux disease (GERD) who respond to 
therapy nor needed for patients who have endoscopy-

documented erosive esophagitis that responds to antisecretory 
therapy. The history, endoscopic findings and clinical response to 
therapy provide adequate support for the diagnosis of GERD in most 
of these patients.

Patients who might benefit from evaluation with pH or reflux 
monitoring1 include those with endoscopy-negative reflux disease 
(ENRD); those with symptoms (heartburn and/or regurgitation) 
that are resistant, recurrent or incompletely responsive to standard 
or double-dose antisecretory therapy; those with extraesophageal 
symptoms, such as a cough or laryngitis; those with chest pain, globus 
or dyspepsia with an unclear diagnosis; those who are seeking surgical 
or endoscopic corrective procedures to treat their symptoms; 

PHILIP O. KATZ, 
MD, FACG, AGAF

Dr. Katz serves as a consultant to Torax Medical.  
Dr. Katz is coeditor of ACG Universe.

Director of Motility Laboratories, 
Division of Gastroenterology, Jay 

Monahan Center for Gastrointestinal 
Health, Weill Cornell Medicine

G ERD testing has evolved ever since the initial introduction 
of the catheter-based pH test more than half a century ago. 
More accurate pH measurements and improved patient 
tolerability were achieved by reducing the catheter’s diameter 

and stiffness, and the catheter-based pH test has continued to 
improve over the years.1 Introduction of the wireless pH capsule and 
subsequent impedance-pH testing have diversified our GERD-testing 
armamentarium and improved our methods for collecting data.

The wireless pH capsule provides several important advantages 
over the catheter-based pH test, and these include improved patient 
tolerability (no nasal intubation), 96-hour recording, fixed-position 
catheters (no catheter movements), more specific and directed 
placement, and the potential to place more than one capsule. The main 
advantage of the impedance-pH test is its capability to identify what 
was originally termed as “nonacidic reflux” (weakly acidic, neutral or 
weakly alkaline reflux), its correlation with symptoms, 
and the physical characteristics of the refluxate 
(gas, liquid, mixed).2

One of the most common questions I receive 
from colleagues, referring physicians and 
participants at regional and national meetings 
is if these tests should be performed on or off 
antireflux treatment (primarily proton pump 
inhibitors [PPIs]). In this opinion piece, I argue 
we should perform GERD testing off treatment. 
In general, testing should be considered only if it is 
assumed the results of the test will alter the patient’s 
management and, thus, the patient’s clinical outcome. Furthermore, 
testing should be considered in a specific clinical scenario, when the 
likelihood of providing valuable results is relatively high. Several studies 
have demonstrated the limited value of pH tests (catheter based or 
capsule) in GERD patients who are treated with once-or twice-daily PPI. 
In a study of 70 GERD patients who failed PPI once daily, 64 percent had 
normal pH tests, suggesting the pH test has little value for explaining 
residual symptoms.3 Furthermore, if any pH test is performed in a 
patient who failed PPI twice daily, the current definition of refractory 
GERD, the likelihood of having a positive pH test has been shown to 
be as low as 7 percent.4 Thus, performing any of the aforementioned 
invasive pH tests does not provide useful information to help improve 
management and clinical outcomes for more than 90 percent of patients 
with refractory symptoms who failed PPI twice daily.

RONNIE FASS, 
MD

Dr. Fass has a retainer agreement with Ironwood Pharmaceuticals; has 
provided lectures sponsored by AstraZeneca plc, Dr. Reddy’s Laboratories 
Ltd., Mederi Therapeutics Inc. and Takeda Pharmaceuticals U.S.A., Inc.; 
and has received research support from Ironwood Pharmaceuticals and 
Evoke Pharma, Inc.

Director of Gastroenterology and Hepatology, 
Head of the Esophageal & Swallowing Center, 
MetroHealth, Cleveland, OH
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64%
had normal 
pH tests.

Of 70 GERD 
patients who 
failed PPI  
once daily,
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The impedance-pH test, on the other hand, was 
developed and promoted to evaluate GERD 
patients who failed PPI therapy while they were 
still on PPI therapy. Studies have shown that PPI 
treatment promotes the occurrence of nonacidic 
reflux, which can be determined by measuring 
resistance to electrical conductivity between 
two adjacent rings on the impedance catheter 
while refluxate is moving orally. However, the 
clinical value of the impedance-pH test has been 
limited by the need to demonstrate positive 
indexes (symptoms index and symptom-
association probability).5 Until now, the 
importance of documenting an abnormal degree 
of nonacidic reflux in the absence of a positive 
correlation between a patient’s symptoms and 
reflux events remained controversial. Many 
gastroenterologists (including me) will not offer 
any therapeutic intervention in this situation, 
which occurs in many patients undergoing 
impedance-pH testing. In a subset of patients 
who failed PPI twice daily, the impedance-pH 
test demonstrates positive symptom indexes, 
suggesting nonacidic reflux might be the 
possible cause for the patient’s GERD-related 
symptoms. Unfortunately, treatment in this 
clinical scenario has been very limited and 
relatively disappointing, thus necessitating a 
different clinical approach.6

Thus far, we have learned that pH testing 
on treatment is a low-yield procedure that 
provides very little value for understanding a 
patient’s residual symptoms. Even impedance-
pH testing on treatment often results in 
negative symptom indexes. This is due to a lack 
of positive correlation or complete absence 
of symptoms during the study. In the subset 
of patients with positive symptom indexes, 
treatment directed toward nonacidic reflux has 
been greatly disappointing. 

Performing the pH tests (capsule or catheter 
based) off therapy allows us to determine the 
underlying disorder responsible for a patient’s 
GERD-like symptoms. In the last several decades, 
we have recognized that GERD phenotypes 
(Barrett’s esophagus, erosive esophagitis and 
nonerosive reflux disease) and functional 
esophageal disorders (functional heartburn and 
reflux hypersensitivity) can present with similar 
GERD-like symptoms. This is especially  true for 
heartburn.7 However, proper management is 
different between the two groups and among 

OFF - CONTINUED FROM PAGE 5

Performing the pH tests off 
therapy allows us to determine 

the underlying disorder 
responsible for a patient’s  

GERD-like symptoms

the disorders in each group, supporting the 
importance of identifying the underlying 
disorder of a patient who failed PPI treatment. 
As we move from Barrett’s esophagus to erosive 
esophagitis and nonerosive reflux disease, reflux 
hypersensitivity and functional heartburn, the 
role of gastroesophageal reflux in generating 
patient symptoms decreases, and the role of 
esophageal hypersensitivity increases.8 The 
recent introduction of the Rome IV criteria for 

of the monitoring period with pH less than 
4) coupled with continued esophageal 
acid exposure makes a clear diagnosis of 
refractory GERD, and I will either change or 
increase antisecretory therapy or refer the 
patient for antireflux surgery. 

There is a rare patient in whom I document 

and those who have undergone surgical 
procedures and are experiencing a recurrence 
of symptoms. Patients with Barrett’s esophagus 
might be considered for reflux monitoring to 
assess the efficacy of antisecretory therapy. 
This would apply particularly to those 
undergoing ablative therapy for dysplasia. In 
this article, I will make the case for on-therapy 
reflux monitoring.

The decision to perform reflux monitoring 
on or off therapy must be individualized. In 
my practice, this decision is based on the 
question needing answering. In the patient 
who has symptoms suspected to be due to 
GERD and who has been empirically treated 
with antisecretory therapy, the first question 
that needs to be answered is this: Was the 
original diagnosis of GERD correct? If so, 
the next question is why the symptoms are 
continuing. Is acid reflux still present? If so, 
is it because the proton pump inhibitor (PPI) 
is not optimally suppressing gastric acidity? 
Is weakly acidic or nonacid reflux present? 
Are the continued symptoms related to either 
acid or nonacid reflux? Ultimately all these 
questions can be answered with on-therapy 
pH monitoring. 

Another way to approach these patients is to 
make an assessment of the pretest probability 
of GERD being present. I consider the pretest 
probability of GERD to be high if the primary 
symptom is heartburn and/or regurgitation, 
if the patient’s primary extraesophageal 
symptom has a substantial (more than 
50 percent) but incomplete response to 
antisecretory therapy, or if there has been 
documented erosive esophagitis or Barrett’s 
esophagus with residual symptoms. In these 
patients, I perform reflux monitoring on 
therapy, most often with a 24-hour transnasal 
pH/impedance study using an intragastric 
and intraesophageal pH electrode. In these 
cases, I am looking to determine if there 
is continued esophageal acid exposure, 
normal acid exposure with a high symptom 
index and symptom association probability 
(so-called esophageal hypersensitivity), 
or nonacid reflux with a positive symptom 
association. The intragastric electrode allows 
me to make a qualitative assessment of acid 
control on the patient’s PPI. Fair to poor 
intragastric pH control (less than 50 percent 

ON - CONTINUED FROM PAGE 4

The decision to perform reflux 
monitoring on or off therapy must 

be individualized.

poor intragastric pH control and normal 
esophageal acid exposure who has such a 
strong pretest probability of GERD (previous 
erosive esophagitis, Barrett’s, and so on) that 
I will increase (or change) medical therapy, 
despite what is essentially a negative study. If 
acid parameters are controlled but symptoms 
are strongly correlated with physiologic acid 
reflux, I will usually add a tricyclic agent to 
treat this hypersensitivity. This seems to 
improve the quality of life, albeit perhaps not 
the symptoms, per se.2 

Surgical and endoscopic outcomes data 
are lacking for nonacid reflux, so clinical 
judgement is mandatory. I look for a clear 
increase above normal in the number of 
weakly or nonacid reflux episodes (I use 
more than 80 episodes), a strongly positive 
symptom index and symptom association 
probability, and regurgitation as the primary 
symptom, to be comfortable considering a 
surgical or endoscopic intervention. If I have 
any doubt or the symptom is extraesophageal 
or atypical, I will perform an off-therapy study 
to confirm baseline reflux before surgery. If a 
patient with ENT symptoms has a negative or 
normal on-therapy reflux monitoring study, 

especially when intragastric pH control is 
good I am comfortable deciding that the 
symptoms are likely not due to GERD, I will 
continue the work up to evaluate for a non-
GERD diagnosis. It is rare in my practice for a 
patient with ENT symptom that presents with 
the above findings to have GERD identified in 
an off-therapy study. 

Patients with Barrett’s esophagus who have 
undergone ablation are candidates for reflux 
monitoring to assess adequacy of antireflux 
therapy, whether medical or surgical. It is 
important to remember that a primary reason 
for recurrence of intestinal metaplasia or 
dysplasia is poor acid (reflux) control.3 As 
such, I recommend either a prolonged pH 
monitoring study with a telemetry (Bravo) 
capsule or transnasal 24-hour pH/impedance 
(with intragastric electrode) to assess reflux 
control, even in asymptomatic patients after 
ablation. If acid reflux persists on PPI therapy, 
I will optimize control by increasing the 
antisecretory therapy until normalized or 
send the patient to surgery.

There are clinical scenarios in which on-
therapy reflux monitoring offers value even in 
patients with a low pretest probability of GERD. 
These include patients with extraesophageal 
symptoms (cough, voice abnormalities) or 
chest pain, dyspepsia, dysphagia, or other 
atypical symptoms attributed to GERD but 
who have normal EGDs and poor responses 
(less than 50 percent) or no responses to 
optimized (before breakfast and dinner) PPI 
therapy. A negative 24-hour pH/impedance 
study (normal esophageal acid exposure, 
negative symptom association, normal weakly 
acid reflux numbers and excellent intragastric 
pH control) allows me to comfortably 
conclude that the residual symptoms are not 
reflux related. These patients should have 
the original diagnosis of GERD reevaluated, 
perhaps with an off-therapy study.

Overall, the decision to perform reflux 
monitoring on or off therapy must be 
individualized. However, the patient who has 
symptoms that are suspected to be due to 
GERD, who is not responding sufficiently to 
optimized antisecretory therapy and who has 
a normal EGD will be well served with a well-
performed combined transnasal impedance/
pH study on therapy. n

functional esophageal disorders supported the 
introduction of a new functional esophageal 
disorder termed “reflux hypersensitivity.”9 
Reflux hypersensitivity has been defined as 
retrosternal symptoms, including heartburn and 
chest pain, in patients with normal endoscopy 
and lack of eosinophilic esophagitis and/or 
major esophageal motor disorders. In this group, 
there should be evidence of symptoms triggered 
by reflux events despite normal acid exposure. 
Recent data in heartburn patients who failed PPI 
twice daily suggest that more than 90 percent 
fall into either the functional heartburn or reflux 
hypersensitivity group.10 Furthermore, even with 
GERD phenotypes, nonerosive reflux disease 
is responsible for most PPI treatment failures. 
All support the importance of determining the 
underlying phenotypic presentation of GERD or 
functional esophageal disorder of a patient who 
failed PPI treatment. 

One caveat to my argument is a patient who 
failed PPI treatment but was found to have 
GERD after a full evaluation with upper 
endoscopy and pH testing while off treatment 
in the past. The value of studying these types of 
patients off treatment is very low, as we already 
know their GERD phenotypes. Consequently, in 
this situation, GERD testing should be done on 
antireflux treatment. n
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chair of medicine at the University of Texas 
Medical Branch in Galveston said, “It was clear 
from the start that she was going to accomplish 
much in academic gastroenterology. She had 
a forceful but engaging personality and she 
was an excellent clinician who soon became 
“the gastroenterologist” of our faculty or their 
families: her patients loved her. It took her a 
short time to find a new research niche she 
could call her own, but she did and excelled. 
Early on, she was a strong and verbal supporter 
of women faculty and fellows. Those of us 
who knew Sheila in the early ‘90s are not at 
all surprised that she is now the president of 
the American Gastroenterological Association;  
we expected it.”

In addition to her work on the AGA board, 
council and editor of AGA Perspectives, Dr. 
Crowe has served on AGA committees related to 
research, education and women. 

Dr. Crowe is part of an informal supportive 
group affectionately referred to as “The Swans” 
— a flock of women who trained, mentored 
or befriended each other and have provided 
tremendous leadership to other women and 
substantial inspiration to each other.  

“I remember clearly meeting Sheila at a DDW 
in San Diego in 1995. I was still a GI fellow 
and pregnant with my son. I of course knew 
her name and was immediately struck by her 
warmth, down-to-earth nature and her sense 

S heila E. Crowe, MD, FRCPC, FACP, 
FACG, AGAF, of University of California, 
San Diego (UCSD), began her term as 
112th president of the AGA Institute 

immediately following Digestive Disease Week® 
(DDW) 2017. 

A former AGA Governing Board member and 
chair of the AGA Council, which plans DDW, Dr. 
Crowe has had a successful career in research 
while also developing a robust clinical practice 
focused on celiac disease and food allergy.

“Sheila is a “triple threat” as exemplified by 
her commitment to excellence in education, 
research, and clinical care — a combination of 
success that is often talked about but seldom 
achieved,” noted colleague William J. Sandborn, 
MD, AGAF, in a profile of Dr. Crowe in the May 
issue of Gastroenterology. 

Dr. Crowe received her medical degree from 
McMaster University, Hamilton, Canada, where 
she also completed her internship, residencies 
(internal medicine and gastroenterology) and 
her research fellowship. Since 2011, Dr. Crowe 
has been a professor of medicine and director of 
research at University of California, San Diego. 
Previously, Dr. Crowe has held professional 
appointments at McMaster University, the 
University of Texas Medical Branch, Galveston, 
and the University of Virginia, Charlottesville.

Reflecting on her early career, Don Powell, MD, 
AGAF, former AGA president and Dr. Crowe’s 

of style! There was the shared conspiracy that 
she had also spent part of her early academic 
career pregnant and/or with small children. 
Her success was a natural inspiration that 
it could be done. She took an interest (or at 
least did a great job pretending!) in my poster 
and it was the beginning of my admiration 
for her as a colleague, a mentor, a leader, 
a clinician, a scientist and a friend,” said  
Maria Abreu, MD, AGAF. 

For more than 20 years, Dr. Crowe has been 
an active AGA member, serving on a variety of 
committees including the AGA Institute Research 
Policy Committee, AGA Institute Education and 
Training Committee, AGA Women’s Committee, 
AGA Nominating Committee, and as chair of 
the AGA Institute Publications Committee. Dr. 
Crowe also served on the AGA Institute Council 
representing the esophageal, gastric and 
duodenal disorders section and then as the AGA 
Council chair. She directed the 2010 AGA Spring 
Postgraduate Course. 

Dr. Crowe works closely with her husband Peter 
B. Ernst, PhD, at UCSD. They have two children, 
Stephen and Alexandra. This article includes 
excerpts from a profile of Dr. Crowe written by 
Dr. Ernst in the May issue of Gastroenterology. n 
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HCC Surveillance  
After SVR in the  
HCV Cirrhotic Patient

E 
vidence from a few randomized trials and multiple 
observational studies supports performing a liver 
ultrasound every six months as part of hepatocellular 
carcinoma (HCC) surveillance in patients with hepatitis 

C virus-related cirrhosis (HCVc). Although the possibility 
of using other technical modalities is tempting, there are 
concerns regarding radiation exposure and cost. Use of 
multiphase computed tomography, for example, is associated 
with an exposure of up to 31 millisieverts per study, which 
corresponds to 10 times the yearly average natural background 
radiation. Such exposure over a 10-year period might cause 
as many cancers as it would prevent. Alpha-fetoprotein has 
shown an inconsistent performance in most HCC surveillance 

ANDRES  
DUARTE-ROJO, 
MD, MS, DSc

Division of Gastroenterology and Hepatology, 
University of Arkansas for Medical Sciences 
Dr. Duarte-Rojo served on a Gilead Advisory Board and received FibroScan® 
530 on loan from Echosens.

QUICK HITS: PATIENT CARE

SHIFTING 
GEARS  
ON HCV
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continue with the same surveillance protocol 
after SVR is achieved, given the absence of 
criteria to identify subpopulation(s) with such a 
low incidence that surveillance would no longer 
be cost-effective (predicted HCC incidence less 
than 1.5 percent per year). As an example, it is 
possible that a young, lean female with stage 
1 cirrhosis, no family history of HCC, and no 
personal history of smoking, substance abuse, 
or diabetes would no longer be eligible for 
continued surveillance after SVR. Similarly, a 
patient found to have a drop in liver stiffness 
to less than 12.5 kPa at SVR and no features 
of advanced liver disease or other associated 
risk factors could also have a very low risk for 
incidental HCC. Some might even doubt cirrhosis 

are treating patients with more advanced liver 
disease in the DAA era, I have also found patients 
to have more (or more severe) extrahepatic 
comorbidities, to be more reluctant to stop 
recreational drugs and alcohol use, to be less 
compliant with medical recommendations or 
follow-up visits, and to be more frequently 
medically illiterate. Efforts to improve access 
to health care and DAA, to speed up staging of 
liver disease through noninvasive assessment, 
and to facilitate medication approval, along 
with a massive advertising campaign from drug 
companies, have yielded a more heterogeneous 
population of HCVc being treated with antivirals. 
Thus, the profile of patients with HCVc has shifted 
in the DAA era, and the only way to truly know the  
magnitude of reduced HCC risk after 
SVR in the years to come will be through 
performing prospective and long-term follow-
up studies with DAA-based therapy, while 
taking nonviral factors and regression of  
fibrosis into account. In the meantime, we should 
follow international clinical practice guidelines 
and continue long-term HCC surveillance 
with ultrasounds every six months in  
patients with HCVc. n

The profile of patients with HCVc  
has shifted in the DAA era.

was present to start with. Unfortunately, there 
is a gap in the knowledge necessary to safely 
predict the lack of HCC surveillance’s cost-
effectiveness after SVR. Therefore, universal 
HCC surveillance for all HCVc is advised. 

My view of SVR in HCVc is that it is an 
intermediate end point and only the beginning 
of a healing process aiming to prevent liver 
transplantation, HCC and liver-related death. 
Thus, particularly after completion of the DAA 
regimen, I focus clinic visits on addressing 
cofactors of liver carcinogenesis that can 
potentially be modified. The following are some 
recommendations I give to HCVc patients: 

• Remain abstinent from alcohol.

• Keep as lean as possible (aim for a BMI of 
less than 28).

• Increase physical activity and exercise.

• Avoid smoking tobacco or marijuana.

• Increase coffee consumption

• Properly control diabetes and other 
metabolic diseases. 

When applicable, I document the safety of 
statins in HCVc so patients can be restarted on 
them.

One last thing needs to be considered: the 
population of patients who received treatment 
with peginterferon is likely very different 
from the one receiving treatment in the DAA 
era. Consequently, HCC risk will likely differ 
as well. Although it is widely reported that we 
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studies, and its clinical usefulness has been 
mostly reduced to predicting advanced HCC 
stages (i.e., vascular invasion) once diagnosis  
has been established. 

Long-term follow-up studies have shown that 
sustained virological response (SVR) in patients 
with HCVc is associated with an up to fivefold 
reduction in risk for HCC. SVR also stabilizes 
liver disease and decreases the risk for 
decompensation and need for transplantation, 
while reducing overall mortality. However, 
among available studies, nonviral risk factors 
that would have confounded the association 
between viral eradication and HCC risk were 
not systematically studied, or they were 

only addressed at baseline. Some of these 
nonviral factors include the following: HCC 
family history, alcohol use, smoking, excess 
weight, diabetes mellitus, staging of cirrhosis 
and other prescribed drugs. Moreover,  
regression offibrosis was not evaluated. 
Therefore, the magnitude of decreased 
risk related to regressed cirrhosis  
was not determined.

Most studies addressing HCC risk after SVR 
pertain to the peginterferon era, and less 
robust evidence is available from the direct-
acting antiviral (DAA) era. Based on a few 
reports finding increased HCC incidence/
recurrence after DAA-driven SVR, controversy 
as to whether DAAs increase HCC risk has been 
recently published. However, this is likely the 
result of lead-time and length biases caused  
by sicker patients with more advanced 
liver diseases (who would have been 
excluded from antiviral therapy in the 
peginterferon era) accessing DAA agents  
and achieving SVR.

In my practice, I follow international clinical 
practice guidelines and perform HCC 
surveillance with an ultrasound every six 
months in all patients with HCVc (biopsy proven 
or clinically defined) detected either before or 
after antiviral therapy. This includes patients 
with early or “occult” cirrhosis identified solely 
on the basis of noninvasive markers of fibrosis 
and with no clinical features suggesting portal 
hypertension (e.g., liver stiffness from transient 
elastography 12.5–15 kPa). Although it is 
conceivable that not all patients with cirrhosis 
need to continue HCC surveillance after SVR, I 
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use of chromoendoscopy, using either indigo 
carmine or methylene blue even with high-
definition endoscopes, but the supporting 
evidence remains low quality. In our practice, 
we typically reserve chromoendoscopy for 
patients who have dysplasia identified on 
white- light colonoscopy and those at higher 
risk of CRC, including those with PSC and 

Visible dysplasia is described as polypoid or 
nonpolypoid. The borders of the dysplasia 
should be defined as distinct or indistinct. 
This determines if the area is endoscopically 
resectable or not. The underlying pit pattern 
should also be described. Whenever dysplasia is 
identified, we recommend performing additional 
biopsies from around the lesion (placed in 
separate specimen jars). This helps determine 
if the dysplastic area has been fully excised or if 
there is residual dysplastic tissue that was not 
identified endoscopically. Patients with polypoid 
dysplasia that is fully resected and without 
dysplasia elsewhere can be closely followed 
with colonoscopy according to the SCENIC 
guidelines. Typically, we repeat a colonoscopy 
with chromoendoscopy every six months until 
there are two negative examinations, and then 
we extend the interval to yearly. If the pathology 
from random biopsies during chromoendoscopy 
indicates invisible dysplasia or if the visible 
lesion is not felt to be endoscopically resectable, 
we recommend referral for surgery. If 
random biopsies taken during a white-light 
examination are noted to be dysplastic, we 
recommend repeating the colonoscopy with 
chromoendoscopy (with particular care paid to 
the area in question) and performing additional 
biopsies. If an unresectable lesion is found or 
invisible dysplasia is confirmed, we recommend 
surgery. In contrast, if an endoscopically 
resectable lesion is identified and the 
biopsies of the surrounding mucosa are non-
dysplastic, we recommend close surveillance  
with chromoendoscopy. 

At this time, the ideal surveillance interval and 
technique to screen for dysplasia and CRC in 
IBD is evolving. If studies continue to show 
the risk of CRC in IBD is indeed declining, it 
is likely the frequency of colonoscopies will 
decrease. As there is some data to suggest 
that mucosal healing may be associated with a 
reduction in CRC, such patients with mucosal 
healing and without other risk factors may be 
ideal candidates for less frequent surveillance, 
though this needs further study. Similarly, 
the optimal method to identify dysplasia is 
still developing, and more studies comparing 
high-definition white-light endoscopy and 
chromoendoscopy are awaited. Studies are also 
needed to clarify the ideal biopsy technique 
when using chromoendoscopy to determine 
if only targeted biopsies are adequate or some 
random biopsies are still required. Additionally, 
there are a number of new technologies that 
incorporate virtual chromoendoscopy (e.g. 
FICE, i-SCA, FUSE) that appear promising, but, 
for now, the most important aspect remains a 
very careful examination with high-definition  
white-light endoscopy. n

The most important 
technique we find in 

screening for dysplasia 
is careful examination 

of the colon using  
high-definition white- 

light colonoscopy.
history of dysplasia. To date, the most important 
technique we find in screening for dysplasia is 
careful examination of the colon using high-
definition white-light colonoscopy. 

When performing chromoendoscopy, we first 
evaluate each segment of colon with high-
definition white-light evaluation, and then we 
reintroduce the scope through that segment 
spraying with diluted methylene blue. For 
routine chromoendoscopy, we use a dilution 
of 20ml of methylene blue into 500cc of water. 
For ease, we attach the diluted methylene 
blue directly to our water jet and utilize the 
food pedal. Additionally, we still perform 
four-quadrant biopsies every 10 centimeters 
from the distal colon, and we also target any 
suspicious lesions. In high-risk patients with PSC 
or a history of invisible dysplasia, in addition to 
performing chromonendoscopy, we typically 
continue to perform 32 biopsies throughout the 
colon. Though more time consuming, we feel 
that combining white-light endoscopy, random 
biopsies and chromoendoscopy is the most 
thorough technique to detect dysplasia, but we 
want to stress that we believe a careful white-
light examination is paramount.  

If a suspicious area of dysplasia or polyp 
is identified on colonoscopy, it should be 
characterized using the nomenclature 
recommended in the SCENIC guidelines. 
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T 
he link between chronic inflammatory 
bowel disease (IBD) and colon cancer 
is well established. Colorectal cancer 
(CRC) is increased in patients with IBD 

involving at least one-third of the colon, and it 
is important to remember that it is the same for 
Crohn’s disease and ulcerative colitis. Classically, 
the risk of CRC was estimated to be as high as 
18 percent at 30 years. However, more recent 
studies indicate  the risk of CRC is only slightly 
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QUICK HITS: PATIENT CARE higher than the general population, though it 
does occur at an earlier age. In addition to extent 
of disease, a number of risk factors increase 
the risk of CRC in patients with IBD, including 
duration of disease, disease activity, primary 
sclerosing cholangitis (PSC), family history of 
CRC, prior dysplasia and endoscopic findings of 
prior severe disease (strictures, pseudopolyps 
and foreshortened colon). Though there are 
clear recommendations to screen for CRC in 
IBD, the ideal method to detect dysplasia and 
reduce the risk of CRC is still evolving.

According to the AGA guidelines, all patients 
with IBD should undergo a white-light  
screening colonoscopy eight years after 
disease diagnosis. In our practice, we utilize 
large-cap biopsy forceps to optimize the 
pathology specimens, with four samples taken 
every 10 centimeters and a minimum of 32 
samples obtained from the colon. Given that 
most CRCs in IBD develop distally, we sample 
more from the rectosigmoid. After the initial 
screening procedure, those patients with 
disease involving one-third of the colon or more 
require ongoing surveillance. The interval for 
subsequent procedures is still up for debate. 
The AGA guidelines recommend that initially 
white-light colonoscopy be performed every 
one-to-two years. Following two colonoscopies 
that are negative for dysplasia, the interval 
may be extended to once every one-to-three 
years. However, patients with PSC should 
continue receiving annual colonoscopies. The 
British Society of Gastroenterology indicates 
that in low-risk patients a five-year interval 
may be appropriate. In our practice, we advise 
yearly colonoscopies for patients with ongoing 
disease activity or with additional risk factors 
for CRC; other patients we typically survey  
every other year.

Similar to patients without IBD, the most 
important aspect of colonoscopies is a high-
quality visual inspection of the mucosa as 
several recent studies demonstrate that most 
dysplasia in IBD is visible. An excellent bowel 
prep and adequate irrigation and suctioning 
of residual stool are critical. Even with an ideal 
bowel preparation, our current methods to 
detect subtle dysplasia are still suboptimal. The 
use of random biopsies results in sampling of 
less than 0.1 percent of the colon. While the use 
of narrow-band imaging may increase polyp 
detection in routine colonoscopy, it has not 
been shown to increase the yield of dysplasia 
in IBD and is not recommended. Over the last 
number of years, studies have focused on the 
use of chromoendoscopy as a means to improve 
dysplasia detection and characterization. The 
recent SCENIC guidelines recommend routine 
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1 Why do I need to know about 
defecatory disorders?

Defecation requires increased rectal pressure 
coordinated with relaxation of the anal 
sphincter and pelvic floor. Some patients with 
chronic constipation have defecatory disorders 
(DDs). In contrast to normal or isolated slow 
transit constipation, these should be treated 
with pelvic floor biofeedback therapy rather 
than laxatives.1, 2

2 What is the utility of clinical 
features for diagnosing DD?

In studies, some symptoms (e.g., a sense of 
anorectal blockage or anal digitation) suggest, 
but are not sufficient to diagnose, a DD. I find 
that more nuanced symptoms — such as the 
difficulty evacuating not only hard but also soft 
stools or enemas, prolonged defecation (e.g., 
15 minutes or longer), or the need to assume 
different positions to defecate — are more 
useful for identifying DD. Also, remember, many 
patients with DDs have upper gastrointestinal 
symptoms, such as nausea, regurgitation and 
abdominal bloating. 

A meticulous digital rectal examination — with 
assessment of anal sphincter and puborectalis 
tone at rest — when patients contract the 
muscles and then strain as if to defecate is also 
helpful. In one study, the positive predictive 
value for digital rectal examination was 61 
percent, and the negative predictive value  
was 91 percent. 

Therefore, anorectal tests are necessary to 
diagnose DD in constipated patients who do not 
respond to simple laxatives. 

3 Which of the three diagnostic 
tests (anorectal manometry, 

rectal balloon expulsion test, or 
barium or MR defecography) is 
most helpful for diagnosing DD?
The rectal balloon expulsion test (BET) is the 
most useful diagnostic test for diagnosing DD, 
and it requires no specialized equipment (table 
1). When the clinical index of suspicion for DD 
is high, an abnormal rectal BET is sufficient 
to diagnose the condition, and a normal BET 
might be a false negative result. Further testing 
is generally necessary. 

When the clinical index of suspicion is low and 
the rectal BET is normal, no further tests are 
necessary. When the BET is abnormal, anorectal 
manometry and/or defecography are required 
to clarify the diagnosis. 

Manometry alone is of limited utility for 
diagnosing DD. Anorectal manometry and a 
rectal BET are generally performed during the 
same visit. It is unacceptable to do an anorectal 
manometry without a rectal BET. 

4 What are the options for 
conducting anorectal 

manometry?
Water-perfused or solid-state catheters 
work well but have been replaced with high-
resolution manometry (HRM) and high-
definition manometry (HDM) catheters that 
measure circumferential pressures throughout 
the anal canal and the lower rectum without 
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Anorectal Parameter 
(Method) Methodological Issues Clinical Utility

Internal and external 
sphincter function and 
rectoanal coordination 
(Rectoanal pressure gradient)

•   Manometry utilizes traditional (water-perfused or solid-state) or newer (high-
resolution and high-definition) techniques. 

•   Methods for anal manometry and definitions of parameters (e.g., maximum 
squeeze pressure) are poorly standardized. 

•   Normal values, especially resting pressure, are technique dependent, lower in 
women than men, and decline with age. 

•   Age-adjusted and gender-adjusted normal values are not universally used to 
interpret patient data in clinical practice.

•   Rectoanal gradient during evacuation is used 
for identifying DD. However, its utility is limited 
by overlap between asymptomatic subjects and 
patients with DD. Some patients with DD have 
anal hypertension (high resting pressure).

Rectal evacuation (Rectal 
balloon expulsion test)

•   Generally, rectal balloon expulsion time is measured with a balloon inflated to 
50 ml of water. Normally, a subject takes less than minute to expel a balloon; a 
patient with a DD requires longer. In women 50 years or older, the upper limit 
for normal balloon expulsion is 15 seconds.

•   Abnormal rectal balloon expulsion is a useful, 
highly sensitive and specific first-line test for 
diagnosing DD in clinical practice.

Anorectal and pelvic floor 
motion and rectal evacuation 
(Proctography with 
fluoroscopy or MRI)

•   After adding barium paste (defecography) or ultrasound gel (MRI) to the rectum, 
images are acquired during pelvic floor contraction and rectal evacuation. 
Barium is added to the bladder, small intestine and vagina to visualize these 
organs by defecography. 

•   Advantages of MRI include lack of radiation, ability to perform multiplanar 
imaging, and better visualization of bony landmarks, pelvic floor and other 
organs; hence, measurements are more reproducible. However, an MRI is 
generally performed in the supine position.

•   Useful when anorectal manometry and rectal 
balloon expulsion are equivocal in patients with 
suspected DD; also useful in patients with pelvic 
organ prolapse. 

•   Patients with DD might have impaired rectal 
evacuation, pelvic organ prolapse (rectoceles), 
and normal, reduced or increased perineal 
descent.

Table 1: Common Anorectal Tests Used in Clinical Practice

having to be moved.3 Hence, it takes less time 
to do a manometry with HRM or HDM than 
with catheters that are not high resolution. 
Some patients find the HDM catheter, which is 
larger (10.75 mm diameter), uncomfortable. 
There is no evidence that HRM or HDM is 
better for diagnosing anorectal disorders than 
non-high-resolution systems. Manometry 
catheters that rely on air-filled sensors, which 
might be portable, less expensive and capable 
of being used for office-based manometry,  
are also available.

5 What are the manometry 
criteria for diagnosing DD?

The traditional criteria were an inadequate 
increase in rectal pressure (e.g., less than 40 
mm Hg), which reflected a poor propulsive 
force, impaired anal relaxation (equal to or 
less than 20 percent baseline pressure), or 
both.4 However, a considerable proportion of 
asymptomatic healthy people, approximately 
20 percent with non-HRM and 80 percent 
with HRM, have features of DD. This limits the 
diagnostic utility of HRM for diagnosing DD. 
Besides impaired rectal evacuation, HRM might 
uncover features suggestive of rectal prolapse  
or large rectocele.5

6 What is the role of barium 
and MRI defecography for 

diagnosing DD?
Compared to a BET, barium defecography is 
more involved and entails radiation exposure. 
In the U.S., defecography is performed when 
a structural cause of DD is suspected, when 
the results of manometry and a rectal BET are 
equivocal, or in patients who have a normal 
manometry with an abnormal BET. In the latter 
category, it is likely that the prolonged BET 
reflects impaired evacuation; some of these 
patients have structural causes for impaired 
evacuation. Remember, most structural 
abnormalities (e.g., rectal intussusception) in 
DD probably reflect excessive straining and/or 
are a consequence rather than a cause of DD. 
The latter category includes large enteroceles 
that compress the rectum and preclude 
evacuation or large rectoceles that trap stool. 
MR defecography has some advantages over 
barium defecography. It is particularly useful 
with clinically suspected structural lesions (e.g., 
large rectoceles, uterine prolapse or cystocele), 
particularly when surgery is being considered, 
and it is useful for diagnosing DD in patients 
with clinically suspected DD and normal BETs. 
Indeed, in one study, over 90 percent of patients 

with typical symptoms and rectoceles or 
enteroceles had normal rectal BETs.5 

7  What else is important? 
Even asymptomatic people might have 

“abnormal” tests. Perhaps this is because they 
find it awkward to simulate defecation in the left 
lateral position. Test results must be interpreted 
in the context of clinical features and age-
adjusted and sex-adjusted normal values, which 
are not widely available. Adequate training and 
experience are essential to interpret manometry 
studies. Because artifact is common, tracings 
must be reviewed to ensure the software-
generated reports are accurate. Pressure drift, 
which is partly due to differences between room 
and body temperature, affects the accuracy 
of pressure measurements with certain HRM 
systems. This pressure drift is only partly 
corrected by the analysis software program. 

Conclusions
Anorectal tests are very useful for diagnosing 
DD, particularly when these tests are conducted 
and interpreted by experienced personnel, in 
the clinical context and with an understanding 
of the strengths and limitations of these tests. n
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targeted therapy to prevent these complications. 
It could reduce many of the important clinical 
outcomes, including mortality. Conversely, early  
prediction might have little clinical impact 
if therapies to prevent these outcomes are 
not available or if predictive models do not 
change therapeutic decisions. Currently no 
specific treatment modality, other than perhaps 
fluid resuscitation, exists for treating AP. 

A 
cute pancreatitis (AP) is one of the most 
common causes of hospitalization for 
a gastrointestinal condition, and its 
incidence continues to increase in the 

U.S. and across the world.1 With improvements 
in general clinical care, the overall mortality of 
AP in the U.S. is now less than 2 percent. Despite 
this seemingly low mortality, all clinicians 
know that some patients will develop organ 
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More predictive individualized biomarkers, along with randomized trials  
documenting improvements in meaningful clinical outcomes, are needed.

system failure or pancreatic necrosis, leading 
to ICU care and increased risk of death. There 
is clinical value in identifying these patients 
destined for poor outcomes. Accurate predictive 
models could allow more appropriate and 
early use of intensive care, more aggressive 
or specific early therapy, and prevention of 
serious complications and mortality. Accurate 
predictions have proven exceedingly difficult  
to achieve. 

Most patients with AP have a short-lived 
illness and promptly recover. About one-
fifth of patients with AP have a more severe 
disease course. Severe disease is characterized 
by persistent organ system(s) failure, by 
pancreatic and/or peripancreatic necrosis, 
and, most importantly, by infected necrosis.2,3 
In patients with severe AP, mortality rates 
are as high as 20 percent. These patients also 
experience longer hospital stays, more hospital-
acquired infections, more ICU days, more need 
for intervention, and much higher health-care 
costs and utilization. The ability to identify 
these patients prior to organ system failure and 

pancreatic necrosis might allow 

Therefore, early prediction is not now linked to  
specific effective treatment.

Clinicians routinely make estimates and 
predictions about individual patients. The 
prediction of severe AP is often based on 
observations from an experienced clinician who 
utilizes patient and disease-specific factors. 
Patients who are older, are obese, have multiple 
medical comorbidities or abuse alcohol are 
particularly likely to die from AP.4 Similarly, 
findings such as the presence of systemic 
inflammatory response syndrome (SIRS), 
evidence of substantial third-space loss and 
intravascular volume contraction (elevations 
in hematocrit, BUN or creatinine), or cross-
sectional imaging showing severe necrosis 
might serve as clinical predictors of severe 
AP. These are largely qualitative estimates of 
prognosis. Various multiple-factor scoring 
systems assign a score to each patient to develop 
a more quantitative measure of prognosis. These 
systems have been developed to aid experienced 
clinical judgment. The Ranson’s criteria are 
the most commonly used numerical model to 
predict AP mortality on initial and 48-hour 
lab values; however, many others exist. These 
prediction models are of variable complexity in 
the number of incorporated factors and in the 
cutoff chosen to differentiate severe from mild 

AP. In many of these models, factors are 
assessed over two to three days, which 

does not predict severe disease but 
might allow severe disease to be 

identified as it develops. 

A recent systematic review5 
analyzed 94 studies and 

utilized 18 different multiple-factor scoring 
systems available for predicting mortality from 
AP. These include not only the Ranson’s criteria 
(now of mainly historical interest) but also 
APACHE-II and numerous others. Some of these 
studies were carried out more than 40 years 
ago, and all studies were of low methodological 
quality with moderate or high risk of bias. 
This systematic review assessed the clinical 

value of these systems using their prognostic 
accuracy and the incremental predictive value 
(the additive accuracy of combining systems). 
It was noted the scoring systems provided 
generally high sensitivity (identified most 
patients likely to die) but very poor specificity 
(many patients with scores above the cutoff did 
not die). This poor specificity is predictable, due 
to the relatively low prevalence of mortality. 
Analysis of overall accuracy, using ROC curves, 
demonstrated consistently poor accuracy for all 
systems. There was no evidence of incremental 
accuracy by combining systems. There was 
no evidence from any study demonstrating 
clinical utility, impact on patient outcomes  
or cost-effectiveness. 

Currently available multiple-factor scoring 
systems are inadequate to guide clinical 
judgment.4,6 Development of newer multiple-
factor scoring systems, by themselves, are not 
likely to increase the prognostic accuracy. More 
predictive individualized biomarkers, along with 
randomized trials documenting improvements 
in meaningful clinical outcomes, are needed. 
Most importantly, specific therapies that might 
prevent complications or mortality would make 
prediction much more valuable and are sorely 
needed. For the moment, the best prediction 
remains ongoing clinical surveillance and 
experienced judgment  informed by patient- and 
disease-related factors (age, obesity, comorbid 
conditions, the presence of SIRS, and simple 
laboratory tests, such as BUN, hematocrit  
and creatinine). n



18  A G A  P E R S P E C T I V E S  W W W . G A S T R O . O R G

Damian Augustyn Award in Digestive Cancer, 
a one-year, $40,000 award to supplement 
young investigators who currently hold federal 
career development awards. In addition, the 
committee recommended the support of 20 
abstract awards for students and fellows to 
attend Digestive Disease Week® (DDW) 2017. 
The RPC felt this was an important initiative to 
build a cadre of young, loyal investigators who 
are engaged with AGA and its annual meeting. 

Second, the RPC worked with the AGA Institute 
Research Awards Panel to revitalize the review 
process for research awards. Specifically, to 
enhance the quality of AGA’s review process, we 
began an in-person RSA study section, led by Dr. 
Jacquelyn Maher, chair of the Research Awards 
Panel and vice chair of the RPC, and Dr. Saul 
Karpen. The initial feedback from the Research 
Awards Panel participants was uniformly 
positive, with many citing the opportunity for 
more in-depth discussion of each application. 
We also charged the review panel with providing 
detailed written critiques for the applicants. 
The RPC felt this was an important initiative 

Associate Professor, Department of Medicine, Harvard 
Medical School; Associate Professor of Medicine, 
Gastroenterology, Massachusetts General Hospital

Chair, AGA Institute Research Policy Committee 

Dr. Chan serves as a consultant for Bayer Pharma AG and Pfizer, Inc.

ANDREW T. 
CHAN,
MD, MPH, AGAF

T he mission of the AGA Institute 
Research Policy Committee (RPC) is to 
promote basic and clinical research in 
gastroenterology and hepatology. Over 

the last year, the RPC has engaged in several 
activities to further this mission. 

First, the RPC offered the AGA Institute 
Governing Board formal recommendations 
regarding prioritization and allocation of AGA’s 
endowment for research awards. Beginning 
this year, AGA will draw $1.4 million from the 
endowment annually to fund research awards. 
Recognizing the critical importance of sustaining 
a strong pipeline of the most promising young 
investigators in digestive diseases, the RPC 
recommended support of the flagship AGA 
Research Scholar Awards (RSA) as the highest 
priority. The RSA, which is administered by the 
AGA Research Foundation and is considered the 
most prestigious research award within AGA, 
supports three years of protected research time 
for young investigators, at $90,000 per year. A 
small portion of the endowment is earmarked 
for the AGA-Caroline Craig Augustyn and 

Update From the  
AGA Research  
Policy Committee

to help young investigators with unsuccessful 
applications improve their proposals for 
future grant funding. With this enhanced 
review process, we selected six RSA recipients 
in December 2016 who will be recognized 
throughout 2017. This includes participation in 
the invitation-only AGA Research Foundation’s  
annual Benefactors’ Dinner. 

Finally, we were pleased to sponsor a session at 
DDW on the topic of advances in regenerative 
medicine for GI disorders. The session featured 
the  following speakers: 

• Noah F. Shroyer: "Differentiation of Human 
Pluripotent Stem Cells Into Intestinal Tissue"

• Omer H. Yilmaz: "Dietary Control of Intestinal 
Stem Cells in Regeneration and Aging"

• Wolfram Goessling: "Metabolic and Hormonal 
Regulation of Liver Growth and Regeneration"

As we move forward, we look forward to 
continuing to advance AGA's research portfolio.

 INSIDE AGA
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MASSACHUSETTS
Tufts Medical Center, Boston, MA – The Division of Gastroenterology 
is seeking a full time collegial BE/BC Hepatologist with advanced 
training in liver disease to join our dynamic team of providers.  With 
particular strengths in cholestatic liver disease and inflammatory bowel 
disease, the Division offers advanced endoscopic procedures for a variety 
of gastrointestinal disorders.  The liver transplant program offers the 
Hepatologist the expertise in identification of patients for pre-and post-
operative care in our expanding liver unit.  You will also play an active role 
in education and teaching for our Gastroenterology fellowship and Internal 
Medicine residency programs.

Tufts Medical Center is an internationally-respected academic medical 
center – a teaching hospital where we pride ourselves not only in the 
sophistication of the care we provide but the compassionate way in which 
we provide it. We care for all patients from the tiniest newborns at our full-
service pediatric hospital, Floating Hospital for Children to centenarians in 
our specialized Geriatrics clinic.

Tufts Medical Center is the principal teaching hospital for Tufts University 
School of Medicine. We conduct groundbreaking medical and health policy 
research and are in the top 15 percent of independent institutions receiving 
federal research funding.

Competitive compensation with a comprehensive benefits package to 
include a generous employer contribution.

Interested candidates, please send your confidential CV to: 

Lin Fong 
Senior Physician Recruitment Consultant 
Tufts Medical Center Physicians Organization 
800 Washington Street, #1013 
Boston, MA 02111 
Fax:  617-636-7523 
Email:  lfong@tuftsmedicalcenter.org 
www.tuftsmedicalcenter.org

Tufts Medical Center Physicians Organization is an EEO/AA employer. 

Classifieds

AGA Research Foundation 
Year in Review

•This past year, AGA provided more 
than $2.2 million in research support.

•We funded 52 awardees (20 percent 
of total applications).

•54 percent of our diverse class of 
award winners are women. 

Learn more about the AGA Research Foundation:  
www.gastro.org/foundation.

Thank you to the AGA Research Foundation donors for  
their commitment to advancing the field through research.



Use AGA PatientINFO Center Materials  
to Get the Conversation Started
Enhance and improve patient conversations and outcomes with 
visually appealing and easy-to-read patient education materials 
written in English and Spanish. AGA members have free, quick 
and easy access. 

Patient INFO

ENGAGE YOUR PATIENTS
in Their Health Care

For more information, visit patientinfo.gastro.org.

HARVONI is the #1 prescribed treatment for HCV GT 1 patients in the US3,a

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

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

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

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

Please visit transformingtreatment.com to learn more.

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

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

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

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

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

A CURE FOR 
EVERY TYPETM



Amelia Earhart® is a trademark of Amy Kleppner. 
www.AmeliaEarhart.com

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

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

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

See what’s possible at hcp.harvoni.com

OVERALL CURE RATE IN
GT 2 SUBJECTS2

(n=133/134; ASTRAL-2)

OVERALL CURE RATE IN 
GT 3 SUBJECTS2

(n=264/277; ASTRAL-3)

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

Albert Einstein used with 
permission of the HUJ/GreenLight.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

DRUG INTERACTIONS:

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

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

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

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