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The role of endoscopy in the management of patients with diarrhea

This is one of a series of statements discussing the use of
GI endoscopy in common clinical situations. The Stan-
dards of Practice Commilttee of the American Society for
Gastrointestinal Endoscopy (ASGE) prepared this text. In
preparing this guideline, a search of the medical literature
was performed by using PubMed. Studies or reports that
described fewer than 10 patients were excluded from anal-
ysis if multiple series with more than 10 patients addressing
the same issue were available. Additional references were
obtained from the bibliograpbhies of the identified articles
and from recommendations of expert consultants. Guide-
lines for appropriate use of endoscopy are based on a crit-
ical review of the available data and expert consensus at
the time the guidelines are drafted. Further controlled clin-
ical studies may be needed to clarify aspects of this guide-
line. This guideline may be revised as necessary to account
Jor changes in technology, new data, or other aspects of
clinical practice. The recommendations are based on
reviewed studies and are graded on the strength of the
supporting evidence (Table 1)." The strength of individual
recommendations is based on both the aggregate evidence
quality and an assessment of the anticipated benefits and
barms. Weaker recommendations are indicated by
Dpbrases such as “we suggest,” whereas stronger recommen-
dations are typically stated as “we recommend.”

This guideline is intended to be an educational device
to provide information that may assist endoscopists in pro-
viding care to patients. This guideline is not a rule and
should not be construed as establishing a legal standard
of care or as encouraging, advocating, requiring, or dis-
couraging awy particular treatment. Clinical decisions
in any particular case involve a complex analysis of the
patient’s condition and available courses of action. There-
Jore, clinical considerations may lead an endoscopist to
take a course of action that varies from this guideline.

Diarrheal illnesses can be associated with significant
morbidity and mortality, especially in high-risk populations
such as the very young, the elderly, and those with comor-
bid medical illnesses. Diarrhea is defined in adults by abnor-
mal stool weight (>200 g/day), consistency (loose or
liquid), and/or frequency (>3 times/day).”® A 4-week
symptom duration is generally considered as a cutoff point
to distinguish acute (<4 weeks) from chronic (>4 weeks)
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diarrhea.*” Because the causes of acute and chronic
diarrhea are often different, the need, threshold, and timing
of endoscopic evaluation for acute versus chronic diarrhea
are different. This document describes the role of
endoscopy in the management of patients with diarrhea,
with separate discussions for immunocompetent and im-
munocompromised patients, and is an update of a previous
ASGE guideline.” There are few indications for endoscopy
in the management of acute diarrhea, and, although these
are briefly discussed, the document primarily focuses on
the evaluation on chronic diarrhea.

IMMUNOCOMPETENT HOST

Infectious diarrheal illnesses in otherwise healthy individ-
uals are common and short-lived and rarely require specific
therapy.” Therefore, endoscopy is not warranted for the ini-
tial evaluation of acute diarrhea.® However, an endoscopic
evaluation should be considered for patients with persistent
symptoms, inconclusive diagnosis after routine blood and
stool tests, or failure to respond to empirical therapy.”

Flexible sigmoidoscopy

Flexible sigmoidoscopy may be a suitable initial investi-
gation for the evaluation of acute diarrhea in patients with
suspected diffuse colitis (eg, suspected Clostridium diffi-
cile colitis) or chronic diarrhea in patients who are preg-
nant, have significant comorbidities, or when symptoms
characteristic of left-sided colonic disease predominate
(eg, tenesmus and urgency). In many situations, flexible
sigmoidoscopy may be sufficient as the initial endoscopic
test in patients with chronic diarrhea. Biopsies should be
performed to obtain specimens for histologic evaluation,
even when the mucosa appears normal, to exclude micro-
scopic colitis and other etiologies, as discussed in the next
section. Colonoscopy should be considered if the findings
at flexible sigmoidoscopy are inconclusive, the symptoms
persist, there is large-volume blood loss, or inflammatory
bowel disease (IBD) or colorectal cancer is suspected.

Colonoscopy

In patients with chronic diarrhea, colonoscopy with bi-
opsy is valuable for the diagnosis of IBD, microscopic inflam-
matory disorders, and colorectal neoplasia.®” The role of
colonoscopy in the diagnosis, surveillance, and endoscopic
therapy of IBD was reported in a separate ASGE guideline.'
For those patients with diarrhea who are candidates for
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TABLE 1. GRADE system for rating the quality of evidence for guidelines

Quality of evidence Definition Symbol

High quality Further research is very unlikely to change our confidence in the estimate of effect CODD

Moderate quality Further research is likely to have an important impact on our confidence in the o0
estimate of effect and may change the estimate

Low quality Further research is very likely to have an important impact on our confidence in the e 00
estimate of effect and is likely to change the estimate

Very low quality Any estimate of effect is very uncertain ®O0O0O

Adapted from Guyatt et al.’

routine colorectal cancerscreening or surveillance, a diagnos-
tic colonoscopy can be performed to both evaluate the diar-
rhea and satisfy their cancer screening or surveillance needs.
The type of bowel preparation for colonoscopy in the
evaluation of diarrhea should be determined on an indi-
vidual basis. It is recognized that sodium phosphate—
based bowel preparations may cause mucosal changes
that can be confused with the macroscopic appearance
of IBD, most commonly in the distal colon.'"'* While
these changes may be problematic to differentiate endo-
scopically, they usually can be differentiated on histology.*?
Nonsteroidal anti-inflammatory drugs (NSAIDs) can cause
terminal ileal mucosal changes that mimic IBD."*
Histology is essential in the evaluation of chronic diar-
rhea because of the fact that many etiologies are not macro-
scopically evident (eg, quiescent IBD, microscopic colitis,
eosinophilic colitis, and amyloidosis). The diagnostic yield
of colonoscopy in patients with chronic diarrhea ranges
from 7% to 32%, with IBD and microscopic colitis being
most common. ">’ There are 2 forms of microscopic colitis:
lymphocytic colitis and collagenous colitis. It is character-
ized by watery diarrhea in the absence of obvious endo-
scopic abnormalities. In referral centers, microscopic
colitis accounts for approximately 10% of patients seen for
chronic diarrhea.' In a retrospective study of 809 patients
with chronic diarrhea who had undergone colonoscopy
and biopsy, more than 99% of 122 abnormal pathologic find-
ings were identifiable on distal colonic biopsy samples.'® The
majority (80 of 122) showed microscopic colitis. The authors
calculated sigmoidoscopy to be a more cost-effective method
of investigation than colonoscopy. However, multiple other
studies have shown that the disease distribution of micro-
scopic colitis can be patchy, and when biopsy specimens
are taken only from the left side of the colon, the diagnosis
may be missed.>?"*> Therefore, in patients with chronic
diarrhea and normal findings on colonoscopic examination,
it is recommended that multiple biopsy samples should be
taken from both the right and left sides of the colon.
Retrograde ileoscopy with biopsy in the diagnostic eval-
uation of diarrheal illness can be helpful *® The differential
diagnosis for abnormal endoscopic and histologic findings
in the terminal ileum of patients with acute or chronic

diarrhea includes Crohn’s disease, NSAID-induced enter-
opathy, carcinoid, tuberculosis, lymphoma, and adenocar-
cinoma.'**7?® In a prospective evaluation of 138 patients,
ileoscopy provided additional information leading to an
incidental, conclusive diagnosis in 2.7% of asymptomatic
patients undergoing colonoscopy for polyp surveillance;
the rate increased to 18% in 22 non-human immunodefi-
ciency virus (HIV) patients with diarrhea.” Terminal ileal
biopsy is most helpful in patients with or suspected of hav-
ing inflammatory diarrhea.?*° Biopsy may be of the great-
est value in patients undergoing endoscopy for known or
strongly suspected Crohn’s disease, with abnormal find-
ings on an imaging study of the terminal ileum, or when
abnormal terminal ileal mucosa is identified endoscopi-
cally®"** In 1 report, microscopic lesions of the terminal
ileum were found in 125 (49%) of 257 patients with diar-
rhea and suspected IBD.?? Ileal biopsies were essential
for the diagnosis in 15 (6%) patients and contributed to
the diagnosis in 53 (21%). The diagnostic yield of ileal bi-
opsy of normal-appearing mucosa is not well studied, with
reports of significant findings ranging from 0% to 4.2% of
patients.”'®3"% Therefore, the value of routine ileal bi-
opsy of normal-appearing mucosa is controversial but
overall is probably of low yield.

Esophagogastroduodenoscopy

Acute diarrheal illnesses are generally caused by infec-
tious agents involving the lower part of the GI tract. Routine
use of esophagogastroduodenoscopy (EGD) in these self-
limited disorders is therefore not indicated. In the absence
of significant findings on laboratory studies and lower en-
doscopy, an upper GI evaluation for small-bowel disease
should be considered in patients with chronic diarrhea.
The differential diagnosis in these patients includes celiac
disease, Giardia infection, Crohn’s disease, eosinophilic
gastroenteropathy, Whipple’s disease, intestinal amyloid,
and pancreatic insufficiency.

Mucosal biopsies of the small intestine should be per-
formed even when the endoscopic appearance is normal.
It is important to include the clinical suspicion in the pa-
thology request form so that special histochemical and im-
munohistochemical stains of biopsy specimens can be
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performed, as indicated.>> Some studies have shown that
orientation of biopsy specimens is important for accurate
histologic evaluation.>*2°

Celiac serology should be considered as the first-line di-
agnostic modality in patients suspected of having celiac dis-
ease.” The tissue transglutaminase assay has demonstrated
the highest performance characteristics for the serologic di-
agnosis of celiac disease in the absence of IgA deficiency.”
Most experts recommend that a positive serologic test
result for celiac disease should be confirmed with a tissue
biopsy.>*? Although a diagnosis of celiac disease cannot
be definitively made based on the endoscopic appearance
of the small bowel (eg, scalloped mucosal folds), magnifica-
tion endoscopy may enhance the diagnostic yield and may
be helpful in highlighting the diseased area for targeted bi-
opsy.z*o’41 Biopsy specimens obtained from the second or
third portion of the duodenum with standard forceps are
usually sufficient.>*#>* A study of 102 patients showed
thatif2, 3, and 4 biopsy specimens were obtained, celiac dis-
ease was confirmed in 90%, 95%, and 100% of the cases,
respectively.43 Therefore, we recommend obtaining a mini-
mum of 4 biopsy specimens. The distribution of celiac
disease may be patchy, particularly in pediatric patients,44
and isolated jejunal involvement by celiac disease can
occur.® Evaluation of the more distal small bowel may be
of benefit in selected patients (eg, those with persistent
symptoms in suspected celiac disease and those with
suspected small-bowel lymphoma). Because concurrent ce-
liac disease and microscopic colitis are common,***” celiac
serology and/or upper endoscopy with proximal small-
bowel biopsy may be considered to rule out celiac disease
in patients with a diagnosis of microscopic colitis who do
not respond to treatment.

Patients at high risk of Giardia infection with negative
findings on stool studies may benefit from upper endos-
copy with duodenal biopsies for touch preparation and/
or duodenal aspirates to identify trophozoites.@’49 Upper
endoscopy with quantitative culture of small-bowel biop-
sies or aspirate is useful for the diagnosis of small-bowel
bacterial overgrowth.””>' Endoscopy-assisted pancreatic
function tests may be useful for the diagnosis of pancreatic
insufficiency in chronic pancreatitis.>?

Video capsule endoscopy

Video capsule endoscopy (VCE) has been studied in pa-
tients with chronic diarrhea with concurrent abdominal
pain and other abdominal symptoms.>>>* Diagnostic yield
ranged from 13% to 24%, with findings consistent with
Crohn’s disease, NSAID-induced enteropathy, celiac dis-
ease, and submucosal masses.”>> VCE may be more sen-
sitive for the detection of mucosal changes of celiac
disease than EGD with a sensitivity of 70% to 85% and
a specificity of 100% in untreated celiac disease.”®>® How-
ever, because of the modest diagnostic yield, inability to
obtain tissue, and risk of capsule retention, VCE is not rec-
ommended for the routine evaluation of chronic diarrhea.

Enteroscopy

There are limited data on the diagnostic value of entero-
scopy solely for the evaluation of diarrhea. Push enteroscopy
has been evaluated as a complementary investigation for
small-bowel follow-through, EGD, and colonoscopy, with
a diagnostic yield of as high as 22% in patients with chronic
diarrhea and/or malabsorption.””*® There is increasing use
of antegrade and retrograde balloon-assisted enteroscopy
for the assessment of small-bowel pathology, including those
associated with diarrhea.”®® It is reasonable to perform
enteroscopy when there is a high suspicion of small-bowel
pathology and when EGD and colonoscopy with biopsies
are not conclusive or when lesions of the distal small bowel
are detected by radiographic imaging or VCE.

IMMUNOCOMPROMISED HOST

Causes of diarrheal illnesses in immunocompromised
patients are often different from those in immunocompe-
tent patients. Stool testing for pathogens is the first-line
evaluation, whereas endoscopy is generally indicated
only when the diarrheal illness is persistent and stool tests
fail to reveal a cause.®>®* In patients with severe diarrhea,
it may be possible to omit the bowel preparation.

One of the more common infectious etiologies of diarrhea
in patients immunocompromised by organ or stem cell trans-
plantation, HIV, or immunosuppressive medications for
other reasons is cytomegalovirus (CMV) colitis. It is impor-
tant to note that CMV infection diagnosed by quantitative
CMV polymerase chain reaction, viral culture, or positive se-
rology results may not necessarily indicate a tissue-invasive
disease and an endoscopic biopsy may be necessary. If suspi-
cion of CMV remains high despite the absence of a histologic
diagnosis, then in situ hybridization, immunohistochemistry,
and tissue culture for CMV may be required for diagnosis.®®

HIV

Patients with HIV infection often have diarrheal illnesses.
In a study of more than 15,000 hospitalized HIV patients in
1998, 2.8% were admitted for a diarrheal diagnosis.G6 Data
on the endoscopic evaluation of patients with HIV are
mostly from studies that preceded the use of highly active
antiretroviral therapy67 Although CMV is the most common
pathogen detected in these patients, histopathologic evalu-
ation may identify other pathogens, such as adenovirus and
enteropathogenic bacteria.®®”® Furthermore, a pathogen
may be identified by endoscopy despite negative results
of stool studies.”! The yield of colonoscopy is significantly
higher in patients with a CD4 count of less than 100 cells/
mm? because opportunistic infections are more common
when the CD4 count is low.*>”!

There is some debate as to the need to evaluate both the
left and right sides of the colon in immunocompromised
patients with diarrhea. In a retrospective study of 307
HIV-infected patients with unexplained chronic diarrhea,
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colonoscopy had a greater diagnostic yield than sigmoidos-
copy (39% vs 22%, respectively; P = .009) and was more
cost-effective.”* In another report of 317 patients, 30% of
pathogens and 75% of lymphomas were identified only on
biopsy samples taken from the proximal colon, well beyond
the reach of the flexible sigmoidoscope.69 Other investiga-
tors have shown that most lesions can be identified with
a flexible sigmoidoscope. In 2 studies of 79 and 48 HIV-in-
fected patients with diarrhea undergoing colonoscopy,
82% to 93%, respectively, of infectious etiologies were
identified from biopsy specimens of the left side of the
colon.”””® Therefore, although flexible sigmoidoscopy is
a reasonable initial investigation in HIV patients with
chronic diarrhea, there is evidence showing that colono-
scopy has a higher diagnostic yield and is more cost-effec-
tive. Upper endoscopy may also be considered if diarrhea
persists despite appropriate therapy or there are upper GI
symptoms, such as nausea, vomiting, and odyrlophalgial.74’75
In a retrospective evaluation of 442 patients with HIV-re-
lated chronic diarrhea undergoing upper endoscopy with
small-bowel biopsy and aspirate, a pathogen was identified
in 28%.7° Jejunal biopsy specimens may have a better diag-
nostic yield than those obtained from the duodenum.”®

Graft-Versus-Host Disease

Graft-Versus-Host Disease (GVHD), a complication of he-
matopoietic stem cell transplantation (HSCT), commonly
presents with secretory diarrhea in the first 3 months after
transplantation. GVHD is categorized into acute and
chronic forms and can involve any part of the GI tract.”’
In acute GVHD, diarrhea is often severe and can be watery
or bloody. The differential diagnosis includes side effects of
chemotherapeutic agents or other medications, lym-
phoma, and viral, bacterial, fungal, or parasitic infections.”®
Endoscopic findings in GVHD are associated with the stage
of disease, ranging from normal mucosa to erythema,
edema, erosions, ulcerations, and mucosal sloughing.”®®"
Endoscopic mucosal biopsies are necessary because there
is no correlation between abnormal mucosal appearance
at endoscopy and histologic findings.*"** Therefore, in
symptomatic patients undergoing an endoscopic proce-
dure after HSCT, biopsy samples should be taken from
both endoscopically normal- and abnormal-appearing mu-
cosa.®" EGD and/or colonoscopy with biopsies of the stom-
ach, small bowel, colon, and rectum are all suitable for
diagnostic purposes.82 In patients at risk of acute GVHD un-
dergoing endoscopic procedures for GI symptoms, the bi-
opsy site with the highest vield is the distal colon with
a sensitivity of 82% to 95%.%"%>%! There are also reports of
a significant risk of duodenal hematoma with duodenal bi-
opsy.?® Risk factors include a diagnosis of acute GVHD
and thrombocytopenia.®"®> Therefore, flexible sigmoidos-
copy with distal colon biopsy is preferred as the initial eval-
uation for acute GVHD. However, if sigmoidoscopic biopsy
samples are negative or if upper GI symptoms predominate,
EGD with biopsies is recommended for the diagnosis of

acute GVHD.”” Some centers advocate combined upper en-
doscopy and colonoscopy as the initial evaluation of diar-
rhea after HSCT to expedite diagnosis.

RECOMMENDATIONS

1. Stool and laboratory tests should be the initial step for
the evaluation of clinical scenarios suggestive of infec-
tious diarrhea. ® ® ® O

2. In patients with chronic unexplained diarrhea, we suggest
colonoscopy with random biopsies of the right and left
side of the colon. Sigmoidoscopy is an alternative option, al-
though this may miss right-sided organic disease. ® ® O O

3. We recommend intubation of the terminal ileum dur-
ing colonoscopy for patients undergoing evaluation of
chronic diarrhea. @ @& ® O There are insufficient data
to determine whether biopsy of an endoscopically
normal-appearing terminal ileum should be routinely
performed, but the yield of this is likely low.

4. We recommend EGD with small-bowel biopsy in patients
with chronic diarrhea or suspected malabsorption and
inconclusive evaluation after colonoscopy with biopsy
and in patients with positive celiac serology. ® @ ® O

5. We recommend obtaining a minimum of 4 duodenal
biopsy specimens for evaluation of suspected celiac
disease. @ ® ® O

6. Enteroscopy is not recommended for the routine eval-
uation of chronic diarrhea but may be useful for
evaluation of small-bowel disease when other investi-
gations are nondiagnostic. ® ® O O

7. VCE is not recommended for the routine evaluation of
chronic diarrhea. ® ® O O

8. In patients with HIV and diarrhea, we suggest either
flexible sigmoidoscopy or colonoscopy if laboratory
evaluation is nondiagnostic. ® ® O O

9. In the absence of a diagnosis on flexible sigmoidos-
copy, we recommend a full colonoscopy with biopsy
and/or EGD with biopsy for HIV patients with persis-
tent diarrhea. ® ® & O

10. In patients with suspected GVHD and diarrhea, we
suggest flexible sigmoidoscopy with distal colon biop-
sies as the initial endoscopic evaluation. ® ® O O In
the event of negative colonic histology findings or
when upper GI symptoms predominate, we recom-
mend an EGD with biopsies. ®@ & @ O

Abbreviations: CMV, cytomegalovirus; EGD, esophagogastroduodenoscopy;
GVHD, grafi-versus-host disease; HIV, buman immunodeficiency virus;
HSCT, hematopoietic stem cell transplantation; IBD, inflammatory bowel
disease; NSAID, nonsteroidal anti-inflammatory drug; VCE, video
capsule endoscopy.

REFERENCES

1. Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging consensus
on rating quality of evidence and strength of recommendations. BMJ
2008;336:924-6.

890 GASTROINTESTINAL ENDOSCOPY Volume 71, No. 6 : 2010

www.giejournal.org



The role of endoscopy in the management of patients with diarrhea

20.

21.
22.

23.

24,

. Thomas PD, Forbes A, Green J, et al. Guidelines for the investigation of

chronic diarrhoea, 2nd edition. Gut 2003;52:1-15.

. Fine KD, Schiller LR. AGA Technical review on the evaluation and man-

agement of chronic diarrhea. Gastroenterology 1999;116:1464-86.

. Eisen GM, Dominitz JA, Faigel DO, et al. American Society for Gastro-

intestinal Endoscopy. Use of endoscopy in diarrheal illnesses. Gastro-
intest Endosc 2001;54:821-3.

. Garthright WE, Archer DL, Kvenberg JE. Estimates of incidence and

costs of intestinal infectious disease in the United States. Public Health
Rep 1988;103:107-15.

. Barbut F, Beaugerie L, Delas N, et al. Comparative value of colonic

biopsy and intraluminal fluid culture for diagnosis of bacterial acute
colitis in immunocompetent patients. Infectious Colitis Study Group.
Clin Infect Dis 1999;29:356-60.

. Lasson A, Kilander A, Stotzer PO. Diagnostic yield of colonoscopy

based on symptoms. Scand J Gastroenterol 2008;43:356-62.

. Giardiello FM, Lazenby AJ, Bayless TM, et al. Lymphocytic (micro-

scopic) colitis. Clinicopathologic study of 18 patients and comparison
to collagenous colitis. Dig Dis Sci 1989;34:1730-8.

. Yusoff IF, Ormonde DG, Hoffman N. Routine colonic mucosal biopsy

and ileoscopy increases diagnostic yield in patients undergoing colo-
noscopy for diarrhea. J Gastroenterol Hepatol 2002;17:276-80.

. Leighton JA, Shen B, Baron TH, et al. ASGE guideline: endoscopy in the

diagnosis and treatment of inflammatory bowel disease. Gastrointest
Endosc 2006;63:558-65.

. Zwas FR, Cirillo NW, El-Serag HB, et al. Colonic mucosal abnormalities

associated with oral sodium phosphate solution. Gastrointest Endosc
1996;43:463-6.

. Rejchrt S, Bures J, Siroky M, et al. A prospective, observational study of

colonic mucosal abnormalities associated with orally administered so-
dium phosphate for colon cleansing before colonoscopy. Gastrointest
Endosc 2004;59:651-4.

. Watts DA, Lessells AM, Penman ID, et al. Endoscopic and histologic

features of sodium phosphate bowel preparation-induced colonic
ulceration: case report and review. Gastrointest Endosc 2002;55:584-7.

. Lengeling RW, Mitros FA, Brennan JA, et al. Ulcerative ileitis encoun-

tered at ileocolonoscopy: likely role of nonsteroidal agents. Clin Gas-
troenterol Hepatol 2003;1:160-9.

. Marshall JB, Singh R, Diaz-Arias AA. Chronic, unexplained diarrhea: are

biopsies necessary if colonoscopy is normal? Am J Gastroenterol 1995;
90:372-6.

. Patel Y, Pettigrew NM, Grahame GR, et al. The diagnostic yield of lower

endoscopy plus biopsy in nonbloody diarrhea. Gastrointest Endosc
1997,46:338-43.

. Lee JH, Rhee PL, Kim JJ, et al. The role of mucosal biopsy in the diag-

nosis of chronic diarrhea: value of multiple biopsies when colono-
scopic finding is normal or nonspecific. Korean J Intern Med 1997;
12:182-7.

. Shah RJ, Fenoglio-Preiser C, Bleau BL, et al. Usefulness of colonoscopy

with biopsy in the evaluation of patients with chronic diarrhea. Am J
Gastroenterol 2001;96:1091-5.

. Fine KD, Seidel RH, Do K. The prevalence, anatomic distribution, and

diagnosis of colonic causes of chronic diarrhea. Gastrointest Endosc
2000;51:318-26.

da Silva JG, De Brito T, Cintra Damiao AO, et al. Histologic study of co-
lonic mucosa in patients with chronic diarrhea and normal colono-
scopic findings. J Clin Gastroenterol 2006;40:44-8.

Pardi DS. Microscopic colitis. Mayo Clin Proc 2003;78:614-7.

Thijs WJ, van Baarlen J, Kleibeuker JH, et al. Microscopic colitis: prev-
alence and distribution throughout the colon in patients with chronic
diarrhea. Netherlands J Med 2005;63:137-40.

Offner FA, Jao RV, Lewin KJ, et al. Collagenous colitis: a study of the
distribution of morphological abnormalities and their histological
detection. Hum Pathol 1999;30:451-7.

Fernandez-Banares F, Salas A, Forné M, et al. Incidence of collagenous
and lymphocytic colitis: a 5-year population-based study. Am J Gastro-
enterol 1999;94:418-23.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43,

44,

45,

46.

47.

48.

Tanaka M, Mazzoleni G, Riddell RH. Distribution of collagenous colitis:
utility of flexible sigmoidoscopy. Gut 1992;33:65-70.

Geboes K. The strategy for biopsies of the terminal ileum should be
evidence based. Am J Gastroenterol 2007;102:1090-2.

Yoong KK, Heymann T. It is not worthwhile to perform ileoscopy on all
patients. Surg Endosc 2006;20:809-11.

Morini S, Lorenzetti R, Stella F, et al. Retrograde ileoscopy in chronic
nonbloody diarrhea: a prospective, case-control study. Am J Gastroen-
terol 2003;98:1512-5.

Zwas FR, Bonheim NA, Berken CA, et al. Diagnostic yield of routine
ileoscopy. Am J Gastroenterol 1995;90:1441-3.

Batres LA, Maller ES, Ruchelli E, et al. Terminal ileum intubation in pe-
diatric colonoscopy and diagnostic value of conventional small bowel
contrast radiography in pediatric inflammatory bowel disease. J Pe-
diatr Gastroenterol Nutr 2002;35:320-3.

McHugh JB, Appelman HD, McKenna BJ. The diagnostic value of endo-
scopic terminal ileum Biopsies. Am J Gastroenterol 2007;102:1084-9.
Geboes K, Ectors N, D'Haens G, et al. Is ileoscopy with biopsy worth-
while in patients presenting with symptoms of inflammatory bowel
disease? Am J Gastroenterol 1998;93:201-6.

Akram S, Murray JA, Pardi DS, et al. Adult autoimmune enteropathy:
Mayo Clinic Rochester experience. Clin Gastroenterol Hepatol 2007;
5:1282-90.

Ravelli A, Bolognini S, Gambarotti M, et al. Variability of histologic le-
sions in relation to biopsy site in gluten-sensitive enteropathy. Am J
Gastroenterol 2005;100:177-85.

Brocchi E, Bonora M, Epifanio G, et al. Routine duodenal biopsies: is it
time to change our minds? Gastrointest Endosc 2004;59:331-2.

Serra S, Jani PA. An approach to duodenal biopsies. J Clin Pathol 2006;
59:1133-50.

Hill ID, Dirks MH, Liptak GS, et al. North American Society for Pediatric
Gastroenterology, Hepatology and Nutrition. Guideline for the diagno-
sis and treatment of celiac disease in children: recommendations of
the North American Society for Pediatric Gastroenterology, Hepatol-
ogy and Nutrition. J Pediatr Gastroenterol Nutr 2005;40:1-19.
Freeman HJ. Small intestinal mucosal biopsy for investigation of diar-
rhea and malabsorption in adults. Gastrointest Endosc Clin North Am
2000;10:739-54.

AGA Institute Medical Position Statement on the Diagnosis and Man-
agement of Celiac Disease. Gastroenterology 2006;131:1977-80.

Lo A, Guelrud M, Essenfeld H, et al. Classification of villous atrophy
with enhanced magnification endoscopy in patients with celiac dis-
ease and tropical sprue. Gastrointest Endosc 2007;66:377-82.
Badreldin R, Barrett P, Wooff DA, et al. How good is zoom endoscopy
for assessment of villous atrophy in coeliac disease? Endoscopy 2005;
37:994-8.

Dandalides SM, Carey WD, Petras R, et al. Endoscopic small bowel mu-
cosal biopsy: a controlled trial evaluating forceps size and biopsy loca-
tion in the diagnosis of normal and abnormal mucosal architecture.
Gastrointest Endosc 1989;35:197-200.

Pais WP, Duerksen DR, Pettigrew NM, et al. How many duodenal bi-
opsy specimens are required to make a diagnosis of celiac disease?
Gastrointest Endosc 2008;67:1082-7.

Bonamico M, Mariani P, Thanasi E, et al. Patchy villous atrophy of the
duodenum in childhood celiac disease. J Pediatr Gastroenterol Nutr
2004;38:204-7.

Murray JA, Rubio-Tapia A, van Dyke CT, et al. Mucosal atrophy in ce-
liac disease: extent of involvement, correlation with clinical presenta-
tion, and response to treatment. Clin Gastroenterol Hepatol 2008;6:
186-93.

Williams JJ, Kaplan GG, Makhija S, et al. Microscopic colitis-defining in-
cidence rates and risk factors: a population-based study. Clin Gastro-
enterol Hepatol 2008;6:35-40.

Matteoni CA, Goldblum JR, Wang N, et al. Celiac disease is highly prev-
alent in lymphocytic colitis. J Clin Gastroenterol 2001;32:225-7.
Oberhuber G, Stolte M. Symptoms in patients with giardiasis undergo-
ing upper gastrointestinal endoscopy. Endoscopy 1997;29:716-20.

www.giejournal.org

Volume 71, No. 6 : 2010 GASTROINTESTINAL ENDOSCOPY 891



The role of endoscopy in the management of patients with diarrhea

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Bown JW, Savides TJ, Mathews C, et al. Diagnostic yield of duodenal
biopsy and aspirate in AlDS-associated diarrhea. Am J Gastroenterol
1996;91:2289-92.

Stotzer PO, Brandberg A, Kilander AF. Diagnosis of small intestinal bac-
terial overgrowth in clinical praxis: a comparison of the culture of
small bowel aspirate, duodenal biopsies and gastric aspirate. Hepato-
gastroenterology 1998;45:1018-22.

Riordan SM, Mclver CJ, Duncombe VM, et al. Bacteriologic analysis of
mucosal biopsy specimens for detecting small-intestinal bacterial
overgrowth. Scand J Gastroenterol 1995;30:681-5.

Conwell DL, Zuccaro G Jr, Vargo JJ, et al. An endoscopic pancreatic
function test with synthetic porcine secretin for the evaluation of
chronic abdominal pain and suspected chronic pancreatitis. Gastroint-
est Endosc 2003;57:37-40.

Fry LC, Carey EJ, Shiff AD, et al. The yield of capsule endoscopy in pa-
tients with abdominal pain or diarrhea. Endoscopy 2006;38:498-502.
May A, Manner H, Schneider M, et al. Prospective multicenter trial of
capsule endoscopy in patients with chronic abdominal pain, diarrhea
and other signs and symptoms (CEDAP—Plus Study). Endoscopy 2007;
39:606-12.

Petroniene R, Dubcenco E, Baker JP, et al. Given capsule endoscopy in
celiac disease: evaluation of diagnostic accuracy and interobserver
agreement. Am J Gastroenterol 2005;100:685-94.

Hopper AD, Sidhu R, Hurlstone DP, et al. Capsule endoscopy: an alter-
native to duodenal biopsy for the recognition of villous atrophy in ce-
liac disease? Dig Liver Dis 2007;39:140-5.

Bouhnik Y, Bitoun A, Coffin B, et al. Two way push video enteroscopy
in investigation of small bowel disease. Gut 1998;43:280-4.

Landi B, Tkoub M, Gaudric M, et al. Diagnostic yield of push-type en-
teroscopy in relation to indication. Gut 1998;42:421-5.

Ell C, May A, Nachbar L, et al. Push-and-pull enteroscopy in the small
bowel using the double-balloon technique: results of a prospective
European multicenter study. Endoscopy 2005;37:613-6.

Wu CR, Huang LY, Song B, et al. Application of double-balloon entero-
scopy in the diagnosis and therapy of small intestinal diseases. Chin
Med J 2007;120:2075-80.

Cazzato IA, Cammarota G, Nista EC, et al. Diagnostic and therapeutic
impact of double-balloon enteroscopy (DBE) in a series of 100 patients
with suspected small bowel diseases. Dig Liver Dis 2007;39:483-7.
Monkemiiller K, Weigt J, Treiber G, et al. Diagnostic and therapeutic
impact of double-balloon enteroscopy. Endoscopy 2006;38:67-72.
Dieterich DT, Rahmin M. Cytomegalovirus colitis in AIDS. Presentation
in 44 patients and a review of the literature. J Acquir Immune Defic
Syndr 1991;4(Suppl):529-35.

Roy J, Snover D, Weisdorf S, et al. Simultaneous upper and lower en-
doscopic biopsy in the diagnosis of intestinal graft-versus-host dis-
ease. Transplantation 1991;51:642-6.

Rimsza LM, Vela EE, Frutiger YM, et al. Rapid automated combined in
situ hybridization and immunohistochemistry for sensitive detection
of cytomegalovirus in paraffin-embedded tissue biopsies. Am J Clin
Pathol 1996;106:544-8.

Anastasi JK, Capili B. HIV and diarrhea in the era of HAART: 1998 New
York State hospitalizations. Am J Infect Control 2000;28:262-6.
Orenstein JM, Dieterich DT. The histopathology of 103 consecutive co-
lonoscopy biopsies from 82 symptomatic patients with acquired im-
munodeficiency syndrome. Arch Pathol Lab Med 2001;125:1042-6.
Bini EJ. Endoscopic approach to HIV associated diarrhea: how far is far
enough? Am J Gastroenterol 1999;94:556-9.

Bini EJ, Weinshel EH. Endoscopic evaluation of chronic human immu-
nodeficiency virus-related diarrhea: is colonoscopy superior to flexible
sigmoidoscopy? Am J Gastroenterol 1998;93:56-60.

Wilcox CM, Schwartz DA, Cotsonis G, et al. Chronic unexplained diar-
rhea in human immunodeficiency virus infection: determination of the
best diagnostic approach. Gastroenterology 1996;110:30-7.

Connolly GB, Forbes A, Gazzard BG. Investigation of seemingly patho-
gen-negative diarrhoea in patients infected with HIV1. Gut 1990;31:
886-9.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

Bini EJ, Cohen J. Diagnostic yield and cost-effectiveness of endoscopy
in chronic human immunodeficiency virus-related diarrhea. Gastroint-
est Endosc 1998;48:354-61.

Kearney DJ, Steuerwald M, Koch J, et al. A prospective study of endos-
copy in HIV-associated diarrhea. Am J Gastroenterol 1999;94:596-602.
Monkemdller KE, Wilcox CM. Investigation of diarrhea in AIDS. Can J
Gastroenterol 2000;14:933-40.

Wilcox CM. Role of endoscopy in the investigation of upper gastrointestinal
symptoms in HIV-infected patients. Can J Gastroenterol 1999;13:305-10.
Bini EJ, Weinshel EH, Gamagaris Z. Comparison of duodenal with jeju-
nal biopsy and aspirate in chronic human immunodeficiency virus-
related diarrhea. Am J Gastroenterol 1998;93:1837-40.

Weisdorf DJ, Snover DC, Haake R, et al. Acute upper gastrointestinal
graft-versus-host disease: clinical significance and response to immu-
nosuppressive therapy. Blood 1990;76:624-9.

Cox GJ, Matsui SM, Lo RS, et al. Etiology and outcome of diarrhea after
marrow transplantation: a prospective study. Gastroenterology 1994;
107:1398-407.

Goker J, Haznedaroglu IC, Chao NJ. Acute graft-versus-host disease:
pathobiology and management. Exp Hematol 2001;29:259-77.

Ponec RJ, Hackman RC, McDonald GB. Endoscopic and histologic diag-
nosis of intestinal graft-versus-host disease after marrow transplanta-
tion. Gastrointest Endosc 1999;49:612-21.

Khan K, Schwarzenberg SJ, Sharp H, et al. Diagnostic endoscopy in
children after hematopoietic stem cell transplantation. Gastrointest
Endosc 2006;64:379-85.

Terdiman JP, Linker CA, Ries CA, et al. The role of endoscopic evalua-
tion in patients with suspected intestinal graft-versus-host disease af-
ter allogenic bone-marrow transplantation. Endoscopy 1996;28:680-5.
Thompson B, Salzman D, Steinhauer J, et al. Prospective endoscopic
evaluation for gastrointestinal graft-versus-host disease: determina-
tion of the best diagnostic approach. Bone Marrow Transplant 2006;
38:371-6.

Ross WA, Ghosh S, Dekovich AA, et al. Endoscopic biopsy diagnosis of
acute gastrointestinal graft-versus-host disease: rectosigmoid biopsies
are more sensitive than upper gastrointestinal biopsies. Am J Gastro-
enterol 2008;103:982-9.

Murakami CS, Louie W, Chan GS, et al. Biliary obstruction in hemato-
poietic cell transplant recipients: an uncommon diagnosis with spe-
cific causes. Bone Marrow Transplant 1999;23:921-7.

Prepared by:

ASGE STANDARDS OF PRACTICE COMMITTEE
Bo Shen, MD

Khalid Khan, MD, NAPSGHAN Representative
Steven O. lkenberry, MD

Michelle A. Anderson, MD

Subhas Banerjee, MD

Todd Baron, MD

Tamir Ben-Menachem, MD

Brooks D. Cash, MD

Robert D. Fanelli, MD, SAGES Representative
Laurel Fisher, MD

Norio Fukami, MD

Seng-lan Gan, MD

M. Edwyn Harrison, MD

Sanjay Jagannath, MD

Mary Lee Krinsky, DO

Michael Levy, MD

John T. Maple, DO

David Lichtenstein, MD

Leslie Stewart, RN, SGNA Representative
Laura Strohmeyer, RN, SGNA Representative
Jason A. Dominitz, MD, MHS, Chair

892 GASTROINTESTINAL ENDOSCOPY Volume 71, No. 6 : 2010

www.giejournal.org



	The role of endoscopy in the management of patients with diarrhea
	Immunocompetent HOST
	Flexible sigmoidoscopy
	Colonoscopy
	Esophagogastroduodenoscopy
	Video capsule endoscopy
	Enteroscopy

	Immunocompromised Host
	HIV
	Graft-Versus-Host Disease

	Recommendations
	References


