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and Scott Wadler

Purpose
To update and expand on previously published clinical practice guidelines for the treatment of cancer

treatment-induced diarrhea.

Methods
An expert multidisciplinary panel was convened to review the recent literature and discuss recommen-

dations for updating the practice guidelines previously published by this group in the Journal of Clinical
Oncology in 1998. MEDLINE searches were performed and the relevant literature published since 1998
was reviewed by all panel members. The treatment recommendations and algorithm were revised by
panel consensus.

Results
A recent review of early toxic deaths occurring in two National Cancer Institute-sponsored cooperative

group trials of irinotecan plus high-dose fluorouracil and leucovorin for advanced colorectal cancer has led
to the recognition of a life-threatening gastrointestinal syndrome and highlighted the need for vigilant
monitoring and aggressive therapy for this serious complication. Loperamide remains the standard
therapy for uncomplicated cases. However, the revised guidelines reflect the need for recognition of the
early warning signs of complicated cases of diarrhea and the need for early and aggressive management,
including the addition of antibiotics. Management of radiation-induced diarrhea is similar but may not
require hospitalization, and chronic low- to intermediate-grade symptoms can be managed with
continued loperamide.

Conclusion
With vigilant monitoring and aggressive therapy for cancer treatment-induced diarrhea, particularly in

patients with early warning signs of severe complications, morbidity and mortality may be reduced.

J Clin Oncol 22:2918-2926. © 2004 by American Society of Clinical Oncology

and combination regimens (eg, CPT-11 plus
bolus FU/leucovorin) is associated with a

Diarrhea is a well-recognized side effect as-
sociated with a variety of chemotherapy
agents, particularly fluorouracil (FU) and
irinotecan (CPT-11), and with abdominal
or pelvic radiotherapy (RT). The incidence
of chemotherapy-induced diarrhea associ-
ated with modulated FU regimens, single-
agent CPT-11, and the combination of FU
plus CPT-11 has been reported to be as high
as 50% to 80% of treated patients, and
= 30% of patients may experience grade 3 to
5 diarrhea.'” The use of high-dose regimens
(eg, bolus FU plus high-dose leucovorin)

higher incidence of chemotherapy-induced
diarrhea.>®” In particular, the CPT-11 plus
bolus FU/leucovorin (IFL) regimen, admin-
istered as described by Saltz et al,® appears to
be associated with an increased risk of
treatment-related mortality compared with
other commonly used regimens for the
treatment of colorectal cancer.” This con-
clusion is based on two cooperative group
trials in which at least some early deaths
appear to have been related to gastrointesti-
nal (GI) toxicity among patients receiving
IFL. The fact that the IFL regimen had
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Treatment of Cancer Treatment-Induced Diarrhea

become a standard first-line therapy for metastatic colorec-
tal cancer in the United States highlighted the need to
address this clinically important issue.

Although it has long been realized that diarrhea can be
a serious, debilitating, and even life-threatening compli-
cation of cancer treatment, including chemotherapy and
pelvic RT, until recently, little attention has been paid to
the prospective evaluation and management of cancer
treatment-induced diarrhea (CTID). Recent apprecia-
tion of the morbidity and mortality associated with
chemotherapy-induced diarrhea in patients receiving IFL
has again brought this issue to the forefront and heightened
awareness of the need for standardized and universally ac-
cepted guidelines for the comprehensive evaluation and
management of CTID. Loss of fluids and electrolytes
associated with persistent or severe diarrhea can result in life-
threatening dehydration, renal insufficiency, and electrolyte
imbalances, and may contribute to cardiovascular morbidity.
The risk of infectious complications is increased, which can
lead to sepsis in patients with chemotherapy-induced neutro-
penia. In addition, CTID can have a serious impact on patient
quality of life. Furthermore, it is important to consider that
CTID can lead to changes in treatment, including dose reduc-
tion or discontinuation of therapy, that may have a negative
effect on clinical outcome.® Therefore, the oncology commu-
nity must develop tools for accurate assessment of CTID
symptoms and guidelines for proactive management.

In 1997, a group of clinicians specializing in oncology par-
ticipated in a closed roundtable meeting. Based on their
experience and expertise in the management of
chemotherapy-induced diarrhea and their review of the
published literature, panel members formulated compre-
hensive guidelines for the assessment and management of
chemotherapy-induced diarrhea, which were published in
1998 by Wadler et al.'® Subsequently, the same group pub-
lished expanded guidelines that discussed in more detail the
pathophysiology of secretory diarrhea and clinical issues
surrounding accurate assessment of CTID."" In the process
of revising the existing guidelines, a meeting was again
convened in January 2002 to review the state of the art in the
management of CTID. The current update seeks to broaden
the guidelines originally established in 1998 to be inclusive
of RT-induced diarrhea and to update and expand the
recommendations based on data published since the origi-
nal guidelines were developed.

Panel Composition
The panel included 11 academic practitioners (see online
Appendix) with backgrounds in medical oncology, radiation on-
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cology, bone-marrow transplantation, gastroenterology, and en-
docrinology who have extensive experience and expertise in the
management of CTID.

Process Overview

Panel members who participated in the original roundtable
requested an unrestricted educational grant from Novartis Oncol-
ogy (East Hanover, NJ) to convene the panel. Relevant literature
published since 1998 was reviewed. Pertinent scientific evidence in
the published literature was retrieved by searching MEDLINE
(National Library of Medicine, Bethesda, MD). Key search terms
included “radiation”, “chemotherapy”, “diarrhea”, “octreotide”,
and “somatostatin analog”. During the meeting, participants dis-
cussed the literature that they had reviewed, with particular em-
phasis on the findings of the independent review panel
concerning early deaths in cooperative group trials of the IFL
regimen.” Panel members also shared their professional
experience and unpublished data from completed or ongoing
studies. The previously published treatment algorithm was re-
viewed in detail, and recommendations for improvements and
additions were discussed by the panel to achieve consensus.
Recommendations for changes to the algorithm were later cir-
culated to the panel members for review and to gain consensus.

Summary of Original Guidelines

The original guidelines were developed out of a recognition
that there were no universally accepted, standardized recommen-
dations for the comprehensive assessment and management of
CTID. A critical initial step in defining an appropriate manage-
ment plan for CTID is the accurate assessment of the onset and
duration of diarrhea. However, a survey conducted by a working
group of oncology nurses found that the assessment of diarrhea by
the majority of respondents was limited to whether diarrhea was
present or absent.'? Further, the National Cancer Institute (NCI)
Common Toxicity Criteria (version 2.0), which is the standard
tool for assessing diarrhea severity (Table 1),"* does not include
assessment of duration of diarrhea, stool volume, and other co-
existing symptoms that are predictive of life-threatening compli-
cations."* The original'® and revised'' guidelines address these
important assessment issues.

With respect to management of chemotherapy-induced
diarrhea, the original guidelines provide comprehensive recom-
mendations on both nonpharmacologic (ie, dietary) and pharma-
cologic interventions. Based on evidence from well-controlled
clinical trials, the opioid loperamide (4-mginitial dose followed by
2 mg every 4 hours) was recommended as the standard first-line
therapy for chemotherapy-induced diarrhea.'® High-dose loper-
amide (2 mg every 2 hours) has also been shown to be moderately
effective in the control of chemotherapy-induced diarrhea associ-
ated with CPT-11.'>° In the face of uncontrolled NCI grade 1 or
2 diarrhea or grade 3 or 4 diarrhea, more aggressive therapy with
the synthetic somatostatin analog, octreotide acetate, at a standard
dose of 100 to 150 ug three times daily (tid) via subcutaneous (SC)
injection was recommended.°

Mortality Associated With the IFL Regimen
Recently, an independent panel of experts reviewed the

cause of early toxic deaths among patients enrolled in two

NClI-sponsored cooperative group trials of the IFL regimen:
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Table 1. Common Toxicity Criteria (version 2.0) for Diarrhea

Grade

0 1

2 3 4

over pretreatment

Patients with a colostomy None  Mild increase in loose
watery colostomy
output compared with

Patients without colostomy None Increase of < 4 stools/day Increase of 4-6 stools/
day, or nocturnal stools

Moderate increase in
loose watery
colostomy output

pretreatment compared with pretreatment, collapse
pretreatment, but not interfering with normal
interfering with normal activity
activity

Increase of = 7 stools/day  Physiologic consequences
or incontinence; or requiring intensive care;
need for parenteral or hemodynamic
support for dehydration collapse

Severe increase in loose Physiologic consequences
watery colostomy requiring intensive care;
output compared with or hemodynamic

NOTE. Adapted from National Cancer Institute.'®

North Central Cancer Treatment Group (NCCTG) Trial
N9741 in patients with advanced metastatic colorectal can-
cer and Cancer and Leukemia Group B Trial C89803 (adju-
vant trial).” In both of these trials, the IFL regimen was
administered according to the Saltz protocol,8 and there
was an unusually high rate of early deaths (within 60 days)
among patients in the IFL arm. In the NCCTG trial, there
were 14 deaths (4.8%) among 289 patients in the IFL arm,
and in the Cancer and Leukemia Group B T trial there were
14 deaths (2.2%) among 635 patients in the IFL arm. In
both trials, the early death rate in the IFL arm was approx-
imately two-fold higher than in the control arm and five-
fold higher (with non-overlapping 95% CIs) than the 0.9%
early death rate reported by Saltz et al.® The increase in
treatment-related deaths was of particular concern because
patients in C89803 receiving potentially curative adjuvant
therapy for Dukes’ stage I1I colon cancer were also at risk.
These findings prompted both trials to suspend further
patient accrual and prompted a review of the early deaths by
an independent panel of five medical oncologists.”

The findings of the independent panel were that
most of these deaths resulted from GI toxicity and car-
diovascular events, and the panel recommended that a
higher degree of vigilance is needed with regard to mon-
itoring GI toxicity, management of chemotherapy-
induced diarrhea, and appropriate dose modifications
(or discontinuation of therapy) in future patients treated
with IFL. These recommendations highlighted the need
for comprehensive guidelines for assessment and man-
agement of chemotherapy-induced diarrhea.

Gastrointestinal Syndrome

One of the most important outcomes of the indepen-
dent panel’s review of these deaths is the recognition that
the majority of deaths among patients treated with the IFL
regimen resulted from a GI syndrome, defined as a constel-
lation of symptoms including severe diarrhea, nausea, vom-
iting, anorexia, and abdominal cramping. These symptoms
were often associated with severe dehydration, neutrope-
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nia, fever, and electrolyte imbalances. In particular, the
presence of severe abdominal cramping appears to be an
important early warning sign of imminent diarrhea. Of
note, the GI syndrome is not limited to patients receiving
IFL. Other regimens including high-dose leucovorin plus
FU can produce a similar spectrum of symptoms.

Recommendations

Based on their findings, Rothenberg et al” made several
specific recommendations that apply to patients receiving
the IFL regimen and that are relevant to general guidelines
for managing chemotherapy-induced diarrhea. First, they
stressed the need for more stringent monitoring of patients
receiving IFL and other intensive combination regimens.
The independent panel recommended weekly assessment
of GI toxicity at least during the first cycle of therapy,
particularly for older patients. Blood tests should be per-
formed no more than 48 hours before scheduled treatment
to assess neutropenia and changes in electrolytes. Second,
the independent panel recommended more aggressive
management of patients who experience diarrhea, either in
isolation or as part of the GI syndrome. This includes use of
oral antibiotics if diarrhea persists for more than 24 hours.
The independent panel supported consideration of an ap-
proach taken in Europe as outlined in Table 2.” Finally, the
independent panel recommended that IFL should be dis-
continued or withheld from any patient experiencing sig-
nificant chemotherapy-induced diarrhea until complete
resolution of symptoms for at least 24 hours without antid-
iarrheal therapy. These recommendations should not be
limited to patients receiving IFL, but should be followed for
any patient with chemotherapy-induced diarrhea.

Optimal Dose of Octreotide

Early studies of octreotide for chemotherapy-induced
diarrhea investigated SC doses ranging from 50 to 100 ug
twice daily or tid."" Although the optimal dose of octreotide
has not been determined, recent data suggest that higher
doses may be more effective. A dose-escalation study with
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Table 2. Specific Recommendations of the Independent Panel for Management of Chemotherapy-Induced Diarrhea in Patients Receiving
the IFL Regimen’

Clinical Presentation

Intervention

Diarrhea, any grade

Diarrhea persists on loperamide for > 24 hours

Diarrhea persists on loperamide for > 48 hours

ANC < 500 cells/uL, regardless of fever or diarrhea

Fever with persistent diarrhea, even in the absence of neutropenia

Oral loperamide (2 mg every 2 hours): continue until diarrhea-free for = 12 hours
Oral fluoroquinolone X 7 days

Stop loperamide; hospitalize patient; administer IV fluids

Oral fluoroquinolone (continue until resolution of neutropenia)

Oral fluoroquinolone (continue until resolution of fever and diarrhea)

Abbreviations: IFL, irinotecan plus bolus fluorouracil/leucovorin; IV, intravenous; ANC, absolute neutrophil count.

octreotide doses up to 2,500 ug tid in patients receiving FU
or a modified FU regimen showed that resolution of diar-
rhea and patients’ ability to complete chemotherapy in-
creased with higher octreotide doses.* In addition,
Gebbia et al'” compared 500 ug octreotide tid with loper-
amide (4 mg tid) in patients receiving modulated FU regi-
mens and demonstrated a significant improvement in the
rate of diarrhea resolution after 4 days (80% with octreotide
v 30% with loperamide; P < .001). Recently, Barbounis et
al'® demonstrated that octreotide at a dose of 500 ug tid was
effective in patients receiving CPT-11 who had loperamide-
refractory diarrhea. Goumas et al'® have reported the only
prospective comparison of 100 ug versus 500 ug octreotide
tid in 59 patients with = grade 3 chemotherapy-induced
diarrhea who had failed loperamide (4 mg tid) for at least 48
hours. Treatment with 500 pg octreotide was significantly
more effective than 100 pg (90% v 61% of patients had
complete resolution of diarrhea; P < .05), and both doses
were well tolerated. Unfortunately, a randomized Inter-
group trial comparing high-dose octreotide (1,500 ug tid)
with standard-dose octreotide (150 ug tid) and standard-
dose loperamide never completed accrual. These data sug-
gest that 500 ug octreotide tid may be more effective than
lower doses in patients who fail loperamide. Overall, the
data support upward titration of the octreotide dose until
symptoms are controlled.*

Role of Prophylactic Antidiarrheal Therapy
Because of the well-recognized risk of diarrhea associ-
ated with CPT-11, several recent studies have investigated
various prophylactic regimens to prevent chemotherapy-
induced diarrhea. Takeda et al*' reported the success of oral
alkalization of the intestinal lumen in conjunction with
control of defecation. In contrast, a randomized trial of oral
racecadotril (Tiorfan; Bioprojet Pharma, Paris, France), ata
dose of 100 mg tid for 15 days concurrent with administra-
tion of CPT-11, failed to demonstrate any effect on the
incidence of diarrhea compared with placebo.?* Similarly
disappointing results were reported from a single-arm
study of prophylactic octreotide (150 ug twice daily) in
patients treated with FU plus high-dose leucovorin on the
Roswell Park schedule.”® Recently, a long-acting, slow-
release formulation of octreotide (octreotide LAR) has been

WWW.jco.org

developed that can be administered by intramuscular injec-
tion once a month. Once steady-state levels have been
achieved, a 20-mg intramuscular dose of octreotide LAR
every 4 weeks produces the same pharmacologic effects as
150 pg octreotide tid by SC injection***> and dramatically
reduces fluctuations in peak and trough octreotide concen-
trations.”> Octreotide LAR (at a starting dose of 20 mg)
effectively controls diarrhea associated with carcinoid syn-
drome,** and monthly doses of 20 to 30 mg are currently
being investigated for the treatment and prevention of
chemotherapy-induced diarrhea. In the future, it may also
be possible to prevent chemotherapy-induced diarrhea as-
sociated with CPT-11 by using specific modulators of intes-
tinal SN-38 (the active metabolite of CPT-11). These
strategies will require further investigation.

Radiation Therapy-Induced Diarrhea

Pelvic or abdominal RT causes acute enteritis charac-
terized by abdominal cramping and diarrhea in approxi-
mately 50% of treated patients, and the incidence is higher
with concomitant chemotherapy.”**” Symptoms typically
occur during the third week of fractionated RT.*® Oral
opiates, including loperamide and diphenoxylate, are effec-
tive in the majority of patients with mild symptoms and are
the standard therapy. However, a randomized trial of SC
octreotide (100 g tid) versus oral diphenoxylate (10 mg/d)
in 61 patients with grade 2 or 3 diarrhea has demonstrated
that octreotide is significantly more effective than oral opi-
ates.?” Diarrhea completely resolved within 3 days in 61% of
patients treated with octreotide versus only 14% of patients
treated with diphenoxylate (P <.002).

Several clinical trials have focused on prevention of
diarrhea in patients receiving pelvic RT. Sucralfate, a non-
systemically absorbed aluminum hydroxide complex, has
been the most widely investigated agent. However, several
randomized, placebo-controlled clinical trials have yielded
mixed results. Three European trials have demonstrated
significant decreases in the occurrence of diarrhea in pa-
tients receiving 1 to 2 g sucralfate (two to six times daily)
during pelvic RT compared with placebo.?** One of these
trials, conducted in Sweden, also showed a significant de-
crease in long-term bowel dysfunction (based on stool fre-
quency 12 to 14 months after RT) in patients treated with
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sucralfate.’! In contrast, results of an NCCTG trial and an
Australian trial showed no improvement in diarrhea and sig-
nificant worsening of some GI symptoms among patients re-
ceiving sucralfate compared with placebo.”*** These findings
are consistent with several other studies investigating the use of
sucralfate to mitigate mucosal toxicity associated with cancer
treatment. These studies have consistently failed to demon-
strate a beneficial effect of sucralfate and have also documented
increases in some GI toxicity.**® Taken together, the results
suggest that sucralfate is not effective in preventing RT-
induced diarrhea and may aggravate some GI symptoms.

Salicylates, including sulfasalazine and olsalazine, also
have been investigated for prevention of RT-induced diar-
rhea based on the hypothesis that prostaglandins play a role
in the pathophysiology of diarrhea. One study suggested
that sulfasalazine may be effective in this setting,”” whereas
olsalazine dramatically increased diarrhea compared with
placebo.”® These contradictory findings are surprising in
view of the identical putative mechanisms of action of the
two drugs. Until a confirmatory trial is conducted, sul-
fasalazine should not be used outside of a clinical trial in
patients receiving pelvic RT. To date, there does not appear
to be any clearly effective pharmacologic strategy for pre-
vention of RT-induced diarrhea. However, octreotide is
currently being investigated in this setting.

Based on review of all the available data, the panel revised the
existing algorithm for assessment and management of CTID.
Significant changes from the previously published guidelines
are indicated in bold italic type. The key elements of the pro-
posed algorithm for CTID are shown in Figure 1.""

Assessment

Recommendation. Assessment of symptoms needs to
be rigorous and should include duration of symptoms,
constellation of signs and symptoms, and severity of
symptoms. Assess number of stools over baseline and
stool composition, including presence of nocturnal diar-
rhea. Assess presence of added risk factors: fever, ortho-
static symptoms (eg, dizziness), abdominal pain/
cramping, or weakness. Stool volume is a valuable piece
of information, but it may be impractical in most clinical
settings. In addition, the patient’s hydration status
should be assessed by physical examination.

Determining the Appropriate Management
of CTID

Recommendation: The patient’s constellation of symp-
toms should be classified as either “uncomplicated” or “com-
plicated”, and this will determine the most appropriate course
of action. Patients with grade 1 or 2 diarrhea with no other
complicating signs or symptoms listed below may be classi-
fied as “uncomplicated” and managed conservatively.

2922

However, if a patient with grade 1 or 2 diarrhea has any one
of the following added risk factors: moderate to severe
cramping, = grade 2 nausea/vomiting, decreased perfor-
mance status, fever, sepsis, neutropenia, frank bleeding,
or dehydration, he or she should be evaluated further and
monitored closely. These patients should be classified as “com-
plicated” and may require more aggressive management. Any
patient with grade 3 or 4 diarrhea would be classified as “com-
plicated” and require aggressive management.

In light of the recent appreciation of the potential for
life-threatening complications arising from the GI syn-
drome associated with the IFL regimen, the existing guide-
lines have been revised to reflect the need to recognize the
early warning signs of complicated cases of CTID that re-
quire more aggressive management. For example, severe
cramping is often a harbinger of severe diarrhea, and fever
may indicate infectious complications. This will require
education of physicians, nurses, and patients about what to
expect and what to look for during treatment.

Aggressive Management of Complicated Cases

Recommendation: Aggressive management of compli-
cated cases should involve intravenous (IV) fluids; octreotide
at a starting dose of 100 to 150 g SC tid or IV (25 to 50 ug/h)
if the patient is severely dehydrated, with dose escalation up to
500 g until diarrhea is controlled, and administration of
antibiotics (eg, fluoroquinolone). This may require admis-
sion to the hospital; for select patients, diarrhea may be
managed with intensive home nursing or in a day hospital.
Stool work-up (evaluation for blood, fecal leukocytes, C
difficile, Salmonella, E coli, Campylobacter, and infectious
colitis), complete blood count, and electrolyte profile
should be performed. This may not be appropriate for
RT-induced diarrhea. Any patient with chemotherapy-
induced diarrhea who progresses to grade 3 or 4 diarrhea
after 24 or 48 hours on loperamide should also be treated as
described above. Continue intervention as described until
the patient has been diarrhea-free for 24 hours.

These recommendations for the aggressive manage-
ment of complicated cases of chemotherapy-induced diar-
rhea are based on evidence that the GI syndrome is an
indicator that the patient may be at serious risk for dehy-
dration and/or infection and other potentially life-
threatening complications. Moreover, loperamide, even at
high-doses, may be less effective in patients with grade 3 or
4 diarrhea.*® Therefore, it is appropriate to start immediate
octreotide therapy (either SC or IV if the patient is already
severely dehydrated) along with antibiotics.

Management of severe radiation therapy-induced diar-
rhea. For patients presenting with a complicated case of
RT-induced diarrhea, it may not be necessary to hospitalize
the patient. The treating physician should consider hospi-
talization or, alternatively, intensive home care nursing or
management in an outpatient facility able to provide a high
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EVALUATE

« Obtain history of onset and duration of diarrhea
» Describe number of stools and stool composition
(eg, watery, blood in stool, nocturnal)
» Assess patient for fever, dizziness, abdominal pain/cramping,
or weakness (ie, rule out risk for sepsis, bowel obstruction, dehydration)
» Medications profile (ie, to identify diarrheogenic agents)
« Dietary profile (ie, to identify diarrhea-enhancing foods)

Y
UNCOMPLICATED

CTC grade 1-2 diarrhea
with no complicating
signs or symptoms

Y

|
ADDED I——>
4 RISk FACTORS CTC grade 3 or 4 diarrhea

MANAGEMENT

dose reduction

* Stop all lactose-containing products, alcohol, and high-osmolar supplements
» Drink 8 - 10 large glasses of clear liquids a day (eg, Gatorade or broth)
« Eat frequent small meals (eg, bananas, rice, applesauce, toast, plain pasta)
« Instruct patient to record the number of stools and report symptoms of
life-threatening sequelae (eg, fever or dizziness upon standing)
« For grade 2 diarrhea, hold cytotoxic chemotherapy until symptoms resolve and consider

/

TREATMENT

after every unformed stool

o Administer standard dose of loperamide: initial dose 4 mg followed by 2 mg every 4 hours or

» Consider clinical trial

Rea 12 - 24 hours later

Y

»{ Diarrhea unresolved

Y

—>

Y
COMPLICATED

or grade 1 or 2 with one or
more of the following signs

or symptoms

e Cramping

¢ Nausea/vomiting (= grade 2)
* Decreased performance status
* Fever

* Sepsis

* Neutropenia

« Frank bleeding

* Dehydration

Progression to severe diarrhea
(NCI grades 3 - 4 with or without
fever, dehydration, neutropenia,
and/or blood in stool)

Diarrhea resolving

« Continue instructions for dietary modification

» Gradually add solid foods to diet

« Discontinue loperamide after 12-hour diarrhea-free interval

RT-induced: Continue loperamide

Persistent diarrhea (NCI grades 1 - 2)
» Administer loperamide 2 mg every 2 hours

« Start oral antibiotics
* Observe patient for response

RT-induced: Oral antibiotics not

generally recommended

v

Reassess 12 - 24 hours later

N

Diarrhea resolved

» Continue instructions for dietary modification

» Gradually add solid foods to diet

« Discontinue loperamide after 12-hour diarrhea-free interval

RT-induced: Continue loperamide

Y
Diarrhea unresolved

|

v

Persistent diarrhea (NCI grades 1 - 2)
(no fever, dehydration, neutropenia,
and/or blood in stool)

\2

¢ Check stool workup

Campylobacter, infectious colitis)
» Check CBC and electrolytes
* Perform abdominal exam
* Replace fluids and electrolytes as appropriate
« Discontinue loperamide and begin second-line agent

— Other second-line agent (eg, tincture of opium)

EVALUATE IN OFFICE/OUTPATIENT CENTER

(blood, fecal leukocytes, Clostridium difficile, Salmonella, Escherichia coli,

— Octreotide (100 to 150 pug SC TID with dose escalation up to 500 pg TID)

RT-induced: Continue loperamide or other oral agent; no workup required

—>

Progression to severe diarrhea
(NCI grades 3 - 4 with or without
fever, dehydration, neutropenia,
and/or blood in stool)

Y VYY

ADMIT TO HOSPITAL*
¢ Administer octreotide
(100 to 150 pug SC TID or IV [25-50 pg/hr]
if dehydration is severe with dose
escalation up to 500 ug TID)
» Start intravenous fluids and antibiotics
as needed (eg, fluoroquinolone)
« Stool work-up, CBC, and electrolyte profile
« Discontinue cytotoxic chemotherapy until
all symptoms resolve; restart
chemotherapy at reduced dose

Fig 1 Proposed algorithm for the assessment and management of treatment-induced diarrhea. *For radiation-induced cases and select patients with CID, consider intensive
outpatient management, unless the patient has sepsis, fever, or neutropenia. CTC, Common Toxicity Criteria; NCI, National Cancer Institute; RT, radiotherapy; SC,
subcutaneous; tid, three times per day; IV, intravenous; CBC, complete blood count; CID, chemotherapy-induced diarrhea. Adapted with permission from Kornblau et al'".
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level of care and monitoring such as an outpatient infusion
therapy unit. The patient’s constellation of symptoms
should be considered to determine if it is appropriate to
treat with octreotide and IV antibiotics and whether it is
necessary to do a complete stool and blood work-up. IV
antibiotics might worsen symptoms in some cases, and
patients with grade 3 or 4 diarrhea, but no other complicat-
ing signs or symptoms, may not require octreotide.

Management of Uncomplicated Mild to
Moderate Diarrhea

Recommendation. Initial management of mild to
moderate diarrhea should include dietary modifications
(eg, eliminating all lactose-containing products and high-
osmolar dietary supplements), and the patient should be in-
structed to record the number of stools and report symptoms
oflife-threatening sequelae (eg, fever or dizziness on standing).
Loperamide should be started at an initial dose of 4 mg fol-
lowed by 2 mg every 4 hours or after every unformed stool (not
to exceed 16 mg/d).*° Patients should also be considered for
clinical trials of new oral antidiarrheal agents.

If mild to moderate diarrhea resolves. 1f diarrhea re-
solves with loperamide, the patients should be instructed to
continue dietary modifications and to gradually add solid
foods to their diet. In the case of chemotherapy-induced
diarrhea, patients may discontinue loperamide when they
have been diarrhea-free for at least 12 hours. However, in
the case of RT-induced diarrhea, patients should be in-
structed to continue taking standard doses of loperamide
for the duration of RT. Because of the long duration of
fractionated RT, there is potential for repeated injury to the
intestinal mucosa resulting in enteritis.

If mild to moderate diarrhea persists. 1f mild to moder-
ate diarrhea persists for more than 24 hours, the dose of
loperamide should be increased to 2 mg every 2 hours, and
oral antibiotics may be started as prophylaxis for infection.

This recommendation is consistent with those pub-
lished by Rothenberg et al” based on the review of the early
deaths in the NCI trials associated with the IFL regimen
(Table 2). Patients with persistent diarrhea are at increased
risk for infection; therefore, oral antibiotics may prevent
infectious complications.

If mild to moderate diarrhea persists for more than 48
hours on loperamide. If mild to moderate chemotherapy-
induced diarrhea has not resolved after 24 hours on high-
dose loperamide (48 hours total treatment with
loperamide), it should be discontinued and the patient
should be started on a second-line antidiarrheal agent such
as SC octreotide (100- to 150-ug starting dose, with dose
escalation as needed) or other second-line agents (eg, oral
budesonide or tincture of opium). In the case of
chemotherapy-induced diarrhea, the patient should be seen
in the physician’s office or outpatient center for further
evaluation, including complete stool and blood work-up.
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Stool work-up should include evaluation for pathogens.
Fluids and electrolytes should be replaced as needed. How-
ever, in the case of RT-induced diarrhea, it may be appro-
priate in this situation to continue treatment with
loperamide, and a complete work-up may not be necessary.

There is recent evidence, as described above, that oct-
reotide is effective following failure of treatment with loperam-
ide.'®'® There is also some preliminary evidence from a phase
I study that budesonide may be effective in this setting.*' In
addition, although there are no reports in the literature dem-
onstrating the efficacy of tincture of opium for the treatment of
chemotherapy-induced diarrhea, it is a widely used antidiar-
rheal agent and may be a reasonable alternative as second-line
therapy. It is important to note, however, that the best prepa-
ration is deodorized tincture of opium, which contains the
equivalent of 10 mg/mL morphine. The recommended dose of
deodorized tincture of opium is 10 to 15 drops in water every 3
to 4 hours.*” Alternatively, paregoric (ie, camphorated tincture
of opium) can be prescribed. This is a less-concentrated prep-
aration that contains the equivalent of 0.4 mg/mL morphine.
The recommended dose is 1 teaspoon (5 mL) in water every 3
to 4 hours.** Because of the differences in morphine content,
care must be taken not to confuse these two preparations.

Recommendation: If mild to moderate RT-induced diar-
rhea has not resolved after 24 hours on high-dose loperamide,
continue loperamide (2 mg every 2 hours) and consider further
evaluation in office or outpatient center. In patients with
persistent mild to moderate diarrhea during RT, it may be
appropriate to continue loperamide therapy or another oral
antidiarrheal agent. In the majority of cases, it may not be
appropriate to prescribe SC octreotide. It also may not be
necessary to do a complete stool and blood work-up unless
there are signs of dehydration or infection. The patient’s
constellation of symptoms should determine if he or she
requires further evaluation and whether to initiate more
aggressive antidiarrheal therapy.

Recent findings with respect to the potential for life-
threatening complications of diarrhea in colorectal cancer
patients receiving the IFL regimen have highlighted the
importance of careful monitoring and early identification
of signs and symptoms that indicate a complicated case with
a greater risk of severe and life-threatening sequelae. These
early warning signs indicate that a patient may require
aggressive therapy with octreotide and early use of antibi-
otics. Although there are no definitive data yet on the role of
prophylactic antidiarrheal therapy, several promising
agents are being investigated. It is hoped that, with the
adoption of standard practices for assessment and manage-
ment of CTID, morbidity and mortality can be reduced.
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Appendix

The appendix is included in the full-text version of this
article, available on-line at www.jco.org. It is not included
in the PDF (via Adobe® Acrobat Reader®) version.
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