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Anil K. Rustgi, MD
T. Grier Miller Professor of
Medicine and Genetics
Chief, Division of Gastroenterology

Dr. Forde joined the Penn Division of Gastroenterology and the
hepatology/liver transplant team in July 2008. She completed
both her medical school and internal medicine residency at New
York Presbyterian Hospital (Columbia University) and a
gastroenterology/hepatology fellowship at the University of
Pennsylvania. Dr. Forde’s research interests include the
epidemiology of viral hepatitis and outcome assessments in
acute liver failure. She specializes in the spectrum of acute and
chronic liver diseases.

Karen Krok, MD
Dr. Krok joined the Penn Division of Gastroenterology and the
hepatology/liver transplant team in July 2008. She completed
both her medical school and internal medicine residency at the
University of Pennsylvania, and fellowships in gastroenterology
and transplant hepatology at Johns Hopkins University Medical
Center. Dr. Krok’s clinical and research interests include the
evaluation and management of end-stage liver disease and live
donor liver transplantation (LDLT). She will see all patients with
acute and chronic liver diseases.

Maarouf Hoteit, MD
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Dr. Hoteit joined the Penn Division of Gastroenterology and the
hepatology/liver transplant team in March 2009. He completed a
residency in internal medicine and a gastroenterology fellowship

at Emory University Hospital and a fellowship in transplant
hepatology at the Mayo Clinic in Rochester, MN. Dr. Hoteit’s
clinical and research interests include liver cancer and the
evaluation and management of end-stage liver disease. He will
see all patients with acute and chronic liver diseases.

Anna Buchner, MD
Dr. Buchner completed her internal medicine residency at the
University of Illinois and completed fellowships in hepatology
and gastroenterology at the University of Miami and Mayo Clinic,
Jacksonville, FL, respectively. Dr. Buchner will be joining the GI
division in July 2009, and will see patients with general
gastrointestinal disorders at our Penn Medicine at Radnor
location.

MANAGING DIABETIC GASTROPARESIS
David C. Metz, MD, Co-Director, GI Motility/Physiology Program;
David A. Katzka, MD, Co-Director, GI Motility/Physiology Program

Meenakshi Bewtra, MD MPH
Dr. Bewtra will join the Penn Division of Gastroenterology in July
2009 after completing a gastroenterology fellowship at the
University of Pennsylvania, where she also completed her
internal medicine residency. She is a graduate of Mt. Sinai
Medical School and completed an MPH at Harvard Medical
School. Dr. Bewtra will see patients at The Perelman Center for
Advanced Medicine, adjacent to the Hospital of the University of
Pennsylvania. She will specialize in patients with inflammatory
bowel diseases, an area of her research interest.
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astroparesis, or paralysis of the stomach,
affects up to 20 percent of patients with
type 1 diabetes and diabetics as a whole
comprise up to 30 percent of all cases. A
motility disorder characterized by markedly
delayed gastric emptying in the absence of
mechanical obstruction, gastroparesis is a
hallmark of long-standing type 1 diabetes.
Once established, the relationship between
diabetes and gastroparesis is synergistic and
destructive. Peripheral neuropathy, a result of
end-organ damage from diabetes, is a known
contributor to gastroparesis and its effects.
Damage to the gastric vagus nerve induces
erratic gastric motility, in turn contributing to
unpredictable and idiosyncratic post-prandial
glucose levels and poor sugar control.
Gastroparesis management, never easy to
achieve, has been complicated recently by a
lack of gastric prokinetic drugs in the United
States, according to David Metz, MD,
Co-director of the Motility/Physiology
Program at Penn.
“In the wake of the voluntary removal of
cisapride and tegaserod from the market and
increasing apprehensions about metoclopramide, an enormous unmet need exists in
gastroparesis therapy,” Dr. Metz says.
The prospect that this need will soon be
addressed has been diminished by the recent
failure of two investigational therapies, pyloric
botulinum toxin type A injection and gastric
muscle electrostimulation, to induce clinically
significant motility in placebo-controlled
clinical trials.

Despite the absence of once-promising
treatments, Dr Metz emphasizes that many
patients with diabetic gastroparesis can see
substantial improvement in their symptoms
by using available second-line drugs and
dietary regulations.
“The treatment of diabetic gastroparesis
at Penn involves a coordinated effort
between the Division of Gastroenterology
and specialists at the Penn Rodebaugh
Diabetes Center, the Nutrition Support
Service and the Division of Nuclear
Medicine,” says Dr Metz. “This has several
advantages, not the least of which is that
patients benefit from a comprehensive array
of services complemented by research.”
Because impaired motility can be caused
by mechanical obstruction, an endoscopic
or radiologic examination is a necessary
first step for patients with the symptoms of
gastropareses. When obstruction is excluded
as a cause of delayed gastric emptying,
patients receive a functional assessment of
gastric motility via a radio-labeled gastric
emptying scan in the Division of Nuclear
Medicine at Penn.

Gastroparesis is now among
a handful of non-malignant
gastric conditions lacking an
effective pharmacologic agent
for first-line treatment.
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P ENN GI D IVISION
Chosen for NIH Drug-induced Liver Injury Network Trial

T

he Division of Gastroenterology at Penn
Medicine has been chosen to participate in
an NIH-funded long-term study of druginduced idiosyncratic liver injury (ISLI).
Rajender Reddy, MD, Penn Director of
Hepatology, will be the chief investigator of
the study at Penn.
Initiated under the auspices of the DrugInduced Liver Injury Network (DILIN) of the
National Institute of Diabetes and Digestive
and Kidney Diseases (NIDDK), the ISLI study
will attempt to define and characterize liver
injury resulting from the use of certain
prescription drugs and complimentary and
alternative medications (CAM) not approved
by the FDA for any indication.

Treatment Strategy
Diet
Diet is an important element of
treatment for all patients with gastroparesis.
To stabilize blood glucose levels and
enhance nutrition in diabetic patients, Dr.
Metz encourages the consumption of
multiple, small, low-fat meals or liquid
meals that can enter the system more
quickly. Changes in insulin schedule or
frequency may be necessary.

Surgery
Surgical options such as placement of a
jejunostomy for feeding and a gastrostomy
for venting (if a nasojejunal feeding trial is
successful) are reserved for patients with
refractory disease and those unable to
tolerate other treatments. Parenteral
nutrition offers a further option for
refractory patients. Subtotal gastrectomy
should be reserved for patients who have
exhausted all other options. Implantation
of gastric electrical stimulators is an
experimental consideration in some
individuals.
Botulinum Toxin Type A
In our experience, botulinum toxin type A
injection of the pylorus is not an effective
intervention.
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“The NIH’s choice of the
Division of Gastroenterology
at Penn to coordinate this
vital study is indicative of a
developing trend of highprofile funding sources for
clinical research within the
Division. The trend can be
attributed not only to the
expertise of our faculty, but
to Penn’s ongoing
commitment to translational
medicine, as reflected in our
advanced research facilities.”
Rajender Reddy, MD
Director, Hepatology
Division of Gastroenterology
Defining Drug Induced Liver Injury

Establishing a diagnosis of DILI is
complicated by a variety of factors, including
the presence of an extensive range of
competing causes of liver injury, the wide
variability of injuries attributable to
medications and the tendency of drug-induced
injury to manifest as other hepatic disorders,
including chronic hepatitis, cryptogenic
cirrhosis and liver cancer.

THE NIH DRUG-INDUCED LIVER
INJURY STUDIES AT PENN
Penn will be facilitating two studies
for the DILIN Network. The first will
contribute to the retrospective
establishment of a nationwide registry of
patients who have suffered severe
idiosyncratic liver injury associated with
drugs (ILIAD). As a facilitator, the GI
division at Penn will collect, immortalize,
and store serum, DNA and lymphocytes
from patients to create a clinical database
of relevant information from individuals
who have experienced severe DILI caused
by a set of specific drugs, and a bank of
biological specimens obtained from these
individuals and a similar number of
appropriate controls. Patients who have
had reactions or liver injury as a result
of taking these drugs will be enrolled in
the trial, and will be followed for up to
20 years.

The second DILIN trial at Penn will
seek to prospectively identify bona fide
cases of liver injury due to drugs and CAM
within 6 months of presentation.
Secondary objectives of the study include
collecting clinical data and biological
specimens including blood, DNA, urine,
and liver tissue from affected patients and
matched controls for future mechanistic
and genetic studies. DILI cases will be
compared to matched controls with a
similar drug exposure history but no
evidence of clinically significant liver injury
to investigate the clinical, immunological,
and environmental risk factors of drugmediated hepatotoxicity. The natural
history of drug- and CAM-induced DILI
will be tracked for at least six months
following enrollment, with longer followup for those in whom there is evidence of
chronic liver injury by six months.

PARTICIPATION
Patients who are eligible to participate
in either study may contact Amina
Wirjosemito at 215.615.5471, or via email
at amina.wirjosemito@uphs.upenn.edu.

DILIN NETWORK
DILIN was developed to stimulate and
facilitate research into improving the means of
detecting, defining, and studying DILI in the
United States. The network’s mandate is to
develop standardized procedures to identify
and fully characterize bona fide cases of drugand CAM-induced liver injury, and to conduct
controlled, clinical studies that will include
extensive collection of data, serum, DNA, and
tissue specimens.

R E S O U R C E S

Therapeutic Options
A variety of other treatments are
available to treat nausea, pain and other
symptoms associated with gastroparesis,
including metoclopramide in selected
patients after careful consideration of the
risk/benefit profile, erythromycin (realizing
its potential for tachyphylaxis [i.e., loss of
efficacy with time]), and judicious use of
antiemetics. Opiates should be avoided as
much as possible. Maintenance of adequate

glucose control and avoidance of ketosis is
crucial as both of these conditions
independently worsen gastric emptying.

Liver injury is the leading reason that the
Food and Drug Administration declines drug
approvals and removes drugs from the market
in the United States. It is estimated that druginduced liver injury (DILI) has a global annual
incidence rate of 14 to 24 per 100,000 persons
and accounts for three to nine percent of all
adverse drug reactions reported to health
authorities. CAM products have prompted
numerous reports of hepatotoxicity, as well, in
both animal models and humans.

The goals of the DILIN Network
include the creation of a registry of
carefully documented DILI cases and
corresponding controls; the identification
of clinical, immunological, and
environmental risk factors for drug- and
CAM-mediated hepatotoxicity and the
creation of a bank of biological specimens
consisting of DNA, plasma, and
immortalized lymphocytes to facilitate
detailed genetic analyses.

■

Penn GI division patient website: PennMedicine.org/GI

■

Penn GI division academic website: www.med.upenn.edu/gastro

■

Penn Abramson Cancer Center website: PennMedicine.org/abramson

■

Penn cancer information: www.oncolink.org

■

NCI program project on esophageal cancer at Penn:
www.med.upenn.edu/gastro/nci
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