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Drug Insight: gastrointestinal and hepatic adverse
effects of molecular-targeted agents in cancer therapy
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SUMMARY

Recent advances in the understanding of molecular mechanisms of cancer
have led to the development of novel compounds that target specific
cancer pathways. These drugs encompass monoclonal antibodies and
tyrosine and non-tyrosine kinase inhibitors, and have been approved by
the FDA and the European Medicines Agency, among others, for cancer
treatment. These agents are associated with several toxic effects including
potentially unacceptable gastrointestinal adverse effects. Diarrhea and
hepatotoxicity, the most common adverse events experienced with

these treatments, can frequently lead to treatment discontinuation

and consequently decreased cancer control. We review the incidence and
clinical patterns of the gastrointestinal and hepatic toxic effects induced
by the main molecular-targeted therapies and propose some hypotheses
for the causes of each adverse event.
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REVIEW CRITERIA

The information for this Review was compiled by searching the PubMed and
MEDLINE databases for articles published until 1 April 2007. Electronic early-
release publications were included. Only articles published in English were
considered. The search terms used included each molecular target compound
listed in Table 1 in association with the following: “diarrhea”, “hepatotoxicity”,
“hepatic dysfunction”, “pancreatitis”, “lipasemia”, “intestinal perforation”,
“intestinal bleeding” and “clinical management”. Abstracts from the American
Society of Clinical Oncology Annual Meetings (1998-2006) were also identified

by use of the same search terms.
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Learning objectives

Upon completion of this activity, participants should be

able to:

1 Describe the clinical presentation of diarrhea
caused by molecular targeted therapy.

2  Specify a recommended treatment for diarrhea
caused by molecular targeted therapy.

3 Describe hepatitis associated with molecular
targeted therapy.

4 ldentify the pathophysiology and clinical manage-
ment of elevated pancreatic enzymes associated
with molecular targeted therapy.
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INTRODUCTION

A seismic shift has rocked the foundations of
oncology over the past few years, with ground-
breaking advances in our understanding of
cancer cell biology. The development of a tumor
can be the result of one or several of the following
alterations in cell physiology: growth signal self-
sufficiency, insensitivity to growth-inhibitory
signals, evasion of apoptosis, an unlimited repli-
cative potential, sustained angiogenesis, tissue
invasion, and metastasis.! New treatments that
target the different pathways that regulate these
processes have been developed. Agents that block
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a specific molecular target have proved benefi-
cial in the treatment of several tumor types and
are now widely used. These agents include
monoclonal antibodies as well as oral, small-
molecule kinase inhibitors. Unfortunately, these
compounds also exert activity on normal cells
that express the molecular target, thus giving rise
to adverse effects. The spectrum of adverse events
is broad and includes gastrointestinal toxic effects,
which require careful clinical management. There
are several reasons why understanding liver and
gastrointestinal adverse effects is important.
Firstly, side effects that are unacceptable to the
patient might lead to discontinuation of targeted
therapy. Secondly, the need for further oral
treatment to manage gastrointestinal adverse
effects might alter patient compliance with the
targeted treatment. Thirdly, iatrogenic altera-
tions in gastrointestinal and/or liver physiology
can alter the pharmacokinetics and pharmaco-
dynamics of oral targeted agents, which differ
in their properties from monoclonal antibody-
based targeted therapies, and of other cancer
drugs given concomitantly. Fourthly, hepatic or
gastrointestinal adverse effects could provide
insights into the mechanisms of toxicity and effi-
cacy of targeted agents, and into the physiology
of the liver and gastrointestinal tract. In addi-
tion, the large growth in the spectrum of targeted
agents and in the number of patients treated by
these agents is likely to considerably increase the
frequency of such adverse effects. Finally, the cuta-
neous adverse effects of some targeted agents (e.g.
EGFR inhibitors), and hepatic or gastrointestinal
adverse effects might be surrogate markers of
treatment efficacy. This Review reports on the
clinical gastrointestinal and hepatic adverse events
associated with molecular-targeted cancer treat-
ments, and discusses the potential mechanisms
that cause these toxic effects (Table 1).

DIARRHEA

Incidence

Diarrhea can be a major cause of treatment
discontinuation and of decreased drug efficacy
because it represents a dose-limiting toxic event.
The incidence of drug-induced diarrhea observed
in phase I-III studies of some molecular-targeted
cancer drugs is summarized in Table 2. In a large
BR.21 phase III trial that compared erlotinib treat-
ment with placebo in patients with non-small-cell
lung cancer (NSCLC), diarrhea was observed in
55% of patients receiving erlotinib, compared with
19% of patients in the placebo arm. Grade 3-5
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diarrhea was seen in 6% of patients in the erlo-
tinib arm and in fewer than 1% in the placebo
arm.”? Diarrhea was the reason for dose reduc-
tion of erlotinib in 5% of cases and for treatment
discontinuation in 6% of patients. The Iressa Dose
Evaluation in Advanced Lung Cancer (IDEAL 1)
trial was designed to evaluate the EGFR inhibitor
gefitinib in patients with NSCLC. In this trial,
24% of patients received 250 mg/day of gefitinib
and 43% received 500 mg/day; both groups took
antidiarrheal compounds.?

Some reports have suggested a correlation
between the occurrence of toxic effects, especially
skin adverse events, and overall survival.»> The
presence of polymorphisms affecting intron 1
of EGFR correlated with the degree of skin toxic
events (e.g. acneiform rash) and the response
to anti-EGFR-based therapies.® A retrospective
analysis of patients with advanced NSCLC
assessed whether there was a potential correla-
tion between EGFR mutations and the severity
of adverse events including diarrhea following
treatment with gefitinib. No correlation between
EGFR mutation status and severity and frequency
of diarrhea was noted.” Diarrhea caused by gefit-
inib treatment is associated with improvement of
cancer symptoms. Diarrhea was reported to be an
independent predictor of response to treatment in
multivariate analysis, and this adverse effect could
be a marker of clinical benefit.® Furthermore, an
analysis of four phase I trials showed that patients
who experienced diarrhea when treated with
sorafenib had a significantly increased time to
progression compared with patients who did not
experience such toxic effects.”

Clinical pattern of toxicity

Diarrhea is defined as an increase of more than
300g/day in stool weight. Therefore, an increase
in the number of stools or a decrease in the stool
consistency characterizes diarrhea. In general,
molecular-targeted agents in cancer therapy
induce a similar clinical pattern of diarrhea. Oral
compounds induce chronic diarrhea (i.e. a few
days after treatment initiation) that can persist
throughout treatment. The median time to onset of
the first symptoms of diarrhea with sorafenib treat-
ment is generally short, and occurs within the first
week after initiation of treatment. Most of these
diarrhea episodes are moderate in severity (i.e.
grade 1 or grade 2).!0 Generally, there is a marked
increase in diarrhea at higher sorafinib dose levels
compared with lower sorafinib dose levels, raising
the possibility of a toxic dose-dependent effect of
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