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ABSTRACT

Background Although bleeding lesions anywhere
in the gastrointestinal tract can cause a positive re-
action on guaiac-based fecal occult-blood tests, the
relative frequency of upper gastrointestinal and co-
lonic lesions is unknown.

Methods During a period of 30 months, we pro-
spectively studied all patients with at least one stool
specimen containing fecal occult blood who were re-
ferred for further evaluation. Fecal occult blood was
detected by standard guaiac-based tests of stool
specimens obtained as part of routine screening or
of stool obtained by digital rectal examination. Pa-
tients with documented iron-deficiency anemia or
active gastrointestinal bleeding were excluded from
the study. All participants had a detailed history tak-
en and underwent colonoscopy, followed by esoph-
agogastroduodenoscopy.

Results Of the 409 patients with fecal occult blood
who were referred, 310 were potentially eligible to
participate, and 248 (mean age, 61 years; range, 40
to 89) were studied; 40 percent were women. We
identified lesions consistent with occult bleeding in
119 patients (48 percent); in 71 bleeding lesions were
found in the upper gastrointestinal tract, and in 54
they were identified in the colon. Six patients had
abnormalities in both areas. The most common up-
per gastrointestinal lesions were esophagitis (23 pa-
tients), gastric ulcer (14), gastritis (12), and duodenal
ulcer (10). Thirty patients with lesions in the upper
gastrointestinal tract were long-term users of aspi-
rin, ethanol, nonsteroidal antiinflammatory drugs, or
a combination of these substances. The most com-
mon colonic lesions were adenomas more than 1.0
cm in diameter (29 patients), carcinoma (13), colitis
(5), and vascular ectasia (5). Although the overall
sensitivity of symptoms for the detection of gastro-
intestinal lesions was low, logistic-regression analy-
sis demonstrated that the presence of symptoms in
the upper gastrointestinal tract was associated with
the detection of lesions in the upper gastrointestinal
tract (odds ratio, 2.6; 95 percent confidence interval,
1.4 to 4.7). In both patients with symptoms and those
without symptoms, the prevalence of lesions in the
upper gastrointestinal tract was greater than or equal
to that of colonic lesions.

Conclusions In a group of patients with positive
fecal occult-blood tests who were referred for further
evaluation, from which those with iron-deficiency
anemia and active bleeding had been excluded, up-
per gastrointestinal lesions were identified more fre-
quently than colonic lesions. (N Engl J Med 1998;
339:153-9.)
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HEN used to screen large popula-
tions, guaiac-based fecal occult-blood
tests have been shown to prevent death
from colorectal cancer.!® Nonetheless,
drawbacks associated with their use remain, includ-
ing a high rate of false positive tests (i.e., a lack of
specificity),*¢ which can lead to further testing and
expense.>’8
Bleeding lesions anywhere in the gastrointestinal
tract may produce positive results on guaiac-based fe-
cal occult-blood tests. Guaiac-based tests are thought
to be unreliable for the detection of occult bleeding
from the upper gastrointestinal tract because hemo-
globin (or heme), which is the component in blood
that causes a positive reaction, may undergo degrada-
tion. Although very small quantities of blood from
the upper gastrointestinal tract (1 to 2 ml per day)
do not cause tests to be positive,® slightly greater
blood loss (5 to 10 ml per day), such as that associ-
ated with bleeding from many common gastrointes-
tinal lesions, may yield positive results.115 Therefore,
we hypothesized that some proportion of positive
guaiac-based fecal occult-blood tests could be the re-
sult of abnormalities in the upper gastrointestinal
tract. We investigated the prevalence of lesions in the
upper gastrointestinal tract among patients with pos-
itive guaiac-based fecal occult-blood tests and deter-
mined the correlates of positive endoscopic findings.

METHODS

We prospectively screened all patients who had at least one stool
sample in which fecal occult blood was detected by a standard guai-
ac-based test (Hemoccult IT or an equivalent test with non-rehy-
drated slides) from July 1, 1994, through December 31, 1996, and
who were referred to the Gastroenterology Service at the San Fran-
cisco General Hospital or the San Francisco Veterans Affairs Medi-
cal Center. Fecal occult blood was detected in stool by one of two
methods: by screening methods recommended by the manufacturer
(with the customary restrictions on diet and medication) in three
separate stool samples or by testing of a single stool sample ob-
tained by a digital rectal examination as part of the physical exami-
nation or for screening purposes. Patients who had fecal occult
blood detected by both methods were considered to have been
identified by screening, which occurred first in all cases. Patients
were excluded for the following reasons: active gastrointestinal hem-
orrhage, defined as hematemesis, melena, or two or more episodes
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of hematochezia; iron-deficiency anemia documented by reduced
hemoglobin and ferritin concentrations or by the absence of iron
stores on examination of bone marrow; severe cardiopulmonary dis-
case; or a decision by the patient not to participate in the study. This
study was approved by the Committee on Human Research of the
University of California, San Francisco, and met all guidelines for
the ethical conduct of studies as delineated in the Declaration of
Helsinki.!¢ All subjects gave written informed consent.

A detailed history was obtained by interview and by means of
a brief questionnaire focusing on gastrointestinal symptoms.
Symptoms considered to be consistent with upper gastrointestinal
disease included heartburn (more than one episode weekly); dys-
phagia; odynophagia; recurrent nausea, vomiting, or both; ano-
rexia lasting more than one week; and dyspepsia (defined as upper
abdominal pain or discomfort occurring more than once weekly).
Symptoms considered to be consistent with lower gastrointestinal
disease included hematochezia or blood coating the stool (no
more than once within the previous month), a change in the cal-
iber of the stool, diarrhea (more than three loose stools per day),
constipation (beginning within the previous two months), and
lower abdominal pain that was colicky or changed with the pas-
sage of stool. Weight loss and the use of aspirin, nonsteroidal an-
tiinflammatory drugs, and ethanol were also quantified.

Colonoscopy was followed immediately by esophagogastroduo-
denoscopy. Before the study began, certain lesions were identified
as consistent with a finding of occult blood in the stool.10-151718
In the colon, they were carcinoma, adenoma =1.0 ¢cm in diameter
(measured after removal and fixation), vascular ectasias =8 mm
in diameter and five or more in number, active colitis, and one or
more ulcers =1 cm in diameter. Diverticula and hemorrhoids
were not considered to cause fecal occult blood; hemorrhoids
were graded from 1+ (small) to 4+ (large and irreducible). In
the upper gastrointestinal tract, the lesions selected were carcino-
ma, esophagitis with erosions or ulceration involving =10 per-
cent of the distal 5 cm of the esophageal mucosal surface (grade
3 or 4 esophagitis),!® erosive gastritis or duodenitis (defined as at
least 50 erosions =1 mm in diameter with white bases encircled
by erythema); a single duodenal or gastric ulcer =1 c¢cm in diam-
eter or two ulcers =0.5 cm in diameter (measured with expanded
biopsy forceps), adenomas, and vascular ectasias (the last two as
described above).

For patients in whom more than one lesion was identified, the
most conspicuous lesion was classified as the lesion consistent
with bleeding. Hiatal hernia and esophageal varices were not con-
sidered to be sources of blood loss. The following lesions were
determined a priori to be inconsistent with bleeding and were la-
beled “minor” or “trivial”: in the colon — adenomas less than
1.0 cm in diameter, vascular ectasias less than 8 mm in diameter
and fewer than five in number, ulcers less than 1 cm in diameter
(or multiple ulcers less than 0.5 cm in diameter); and in the upper
gastrointestinal tract — grade 1 or 2 esophagitis,'® mild or mod-
erate gastritis or duodenitis (fewer than 50 erosions less than
1 mm in diameter), duodenal or gastric ulcers less than 1 cm in
diameter (or multiple ulcers less than 0.5 ¢cm in diameter), and
adenoma or vascular ectasias (as described above).

Changes in management were considered to have occurred
when, after esophagogastroduodenoscopy, a new medication was
added, medications were discontinued, or a follow-up procedure
that otherwise would not have been recommended was used.

Logistic regression was used to evaluate the effects of symp-
toms and selected covariates on the prevalence of lesions in the
gastrointestinal tract.20.2! It was also used in the assessment of in-
teractions between symptoms and the method of detecting fecal
occult blood.20.2! Fisher’s exact test was used to compare binomi-
al proportions; all statistical calculations were two-tailed.

RESULTS

During the study period, 409 patients were re-
ferred for evaluation after fecal occult blood was de-
tected. Ninety-nine were immediately excluded for
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TABLE 1. CHARACTERISTICS OF 248 PATIENTS
WITH POSITIVE FECAL OccuLT-BLOOD TESTS.*

CHARACTERISTICT VALUE

Age — yrf 61*x10
Female sex — no. (%) 99 (39.9)
Underlying medical disease — no. (%) 92 (37.1)
Tobacco use — no. (%) 24 (9.7)

Use of nonsteroidal antiinflammatory 34 (13.7)

drugs — no. (%)

Use of ethanol — no. (%) 26 (10.5)
Use of aspirin — no. (%) 56 (22.6)
Helicobacter pylori — no. (%)§ 30 (12.1)
Hemoglobin — g/dIf 14.6x2.3
Hematocrit — % 42.3*5.1
Mean corpuscular volume — fl 90+6.8
Platelets — X10-3/mm3 238+68

*Plus—minus values are means *£SD.

1Underlying medical diseases were atherosclerotic cardio-
vascular disease, excluding isolated hypertension (41 patients),
carcinoma at a site other than the gastrointestinal tract, ex-
cluding basal-cell carcinoma (17), diabetes mellitus (12),
hepatitis B, hepatitis C, or alcoholic liver disease, all without
cirrhosis (11), history of peptic ulcer disease (9), chronic re-
nal failure (5), cirrhosis (2), and miscellaneous medical prob-
lems (6). Eleven patients had more than one medical prob-
lem. Tobacco use was defined as smoking more than 10
cigarettes per day or more than 1 cigar per day, use of non-
steroidal antiinflammatory drugs as daily use, use of ethanol
as consumption of more than 90 ml (3 oz) per day, and use
of aspirin as use of 81 to 325 mg per day.

$The age range was 40 to 89 years; eight patients were less
than 45 years old.

§H. pylori was detected by histologic inspection of biopsy
material or by serologic testing.

{To convert the value for hemoglobin to millimoles per li-
ter, multiply by 0.6206.

the following reasons: documented iron-deficiency
anemia, 76 patients; active bleeding, 14; severe car-
diopulmonary disease, 8; and lack of documentation
of fecal occult blood, 1. Of the 310 patients deemed
eligible, 62 were excluded. Fifteen declined to par-
ticipate, 3 had evidence of overt bleeding between
enrollment and endoscopy, 8 had subsequent docu-
mentation of iron-deficiency anemia, 19 were lost to
follow-up, and 14 did not undergo both colonosco-
py and esophagogastroduodenoscopy. Two addition-
al patients were excluded because the cecum was not
visualized, and one because esophagogastroduode-
noscopy could not be performed.

Seven of the 248 study patients (Table 1) were
hospitalized during evaluation; the remainder were
evaluated as outpatients. Fecal occult blood was de-
tected by standard screening methods in 154 pa-
tients (14 of whom subsequently had occult blood
detected by digital rectal examination). In the 94 pa-
tients in whom fecal occult blood was detected by
digital rectal examination, 44 had blood detected as
part of a physical examination, and in 50, digital rec-
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TABLE 2. ENDOSCOPIC LESIONS CONSISTENT WITH OCCULT BLOOD LOSS IN 248 PATIENTS.

PATIENTS
wiTH OccuLt
BLoop OccuLT BLoob OccuLT BLoop
TyPE OF LESION (N=248) DETECTED BY SCREENING DEeTECTED BY DIGITAL RECTAL EXAMINATION
ALL ASYMPTOMATIC ~ SYMPTOMATIC ALL ASYMPTOMATIC ~ SYMPTOMATIC
PATIENTS PATIENTS PATIENTS PATIENTS PATIENTS PATIENTS
(N=154) (N=110) (N=44) (N=94) (N=47) (N=47)
number (percent)
Identified on esophagogas-
troduodenoscopy
Esophagitis 23 (9.3) 13 (8.4) 5 8 10 (10.6) 3 7
Gastric ulcer 14 (5.6) 7 (4.5) 7 0 7 (7.5) 4 3
Gastritis 12 (4.8) 6(3.9) 4 2 6 (6.4) 3 3
Duodenal ulcer 10 (4.0) 6(3.9) 1 5 4 (4.2) 2 2
Carcinoma 4 (1.6) 0 0 0 4 (4.2) 1 3
Duodenitis 3(1.2) 2 (1.3) 2 0 1(1.1) 1 0
Vascular ectasia 3(1.2) 1 (0.6) 1 0 2(2.1) 0 2
Adenomatous polyp 2(0.8) 1 (0.6) 1 0 1(1.1) 0 1
Subtotal 71 (28.6) 36 (234) 21 (19.1) 15 (34.1) 35(37.2)* 14 (29.8) 21 (44.7)
Identified on colonoscopy
Adenoma =1.0 cm 29 (11.7) 17 (11.0) 13 4 12 (12.8) 7 5
Carcinoma 13 (5.2) 5(3.2) 3 2 8 (8.5) 4 4
Colitis 5(2.0) 3(1.9) 1 2 2(2.1) 1 1
Vascular ectasia 5(2.0) 3(1.9) 3 0 2(2.1) 1 1
Ulceration 1(04) 0 0 0 1(1.1) 1 0
Trichuris trichinra 1(0.4) 1 (0.6) 1 0 0 (0) 0 0
Subtotal 54 (21.8) 29 (18.8) 21 (19.1) 8(18.2) 25 (26.6) 14 (29.8) 11 (23.4)
Totalt 119 (48.0) 62 (40.3) 40 (36.4) 22 (50.0) 57 (60.6)1 27 (57.4) 30 (63.8)

*P=0.02 for the comparison with the patients with occult blood detected by screening.

tSix patients (three identified by screening and three by digital rectal examination) had lesions identified during both colonoscopy and esophagogas-

troduodenoscopy.

$P<<0.001 for the comparison with the patients with occult blood detected by screening.

tal examinations were performed for screening pur-
poses. The racial and ethnic makeup of the study
population was as follows: 26 percent white, 25 per-
cent black, 22 percent Asian, 20 percent Hispanic,
and 7 percent other. The mean (£SD) time between
the detection of fecal occult blood and the endo-
scopic procedures was 56+45 days for the patients
identified through screening and 46*31 days for
those referred after digital rectal examination.
Overall, 119 patients (48.0 percent) had lesions
consistent with occult bleeding. Fifty-four patients
(21.8 percent) had colonic lesions whose presence
was consistent with blood loss, most of them of neo-
plastic origin (Table 2). Evidence of active bleeding
was identified in 12 patients (3 with colitis, 1 with a
large ulcerated adenoma, 7 with ulcerated carcino-
ma, and 1 with vascular ectasia). Fourteen adenomas
were 1.0 to 1.4 cm in diameter, eight were 1.5 to 2.0
cm, and seven were more than 2.0 cm. Eleven pa-
tients had adenomas in the left colon, 2 in the trans-
verse colon, and 4 in the right colon; 12 patients had
multiple adenomas. Nine colon cancers were in the
left colon, and four in the right colon. Six of the
cancers were in Dukes’ stage A, three in stage B, two

Downloaded from www.nejm.org on December 1, 2009

in stage C, and two in stage D. Large external or in-
ternal hemorrhoids (or both) were detected in 20
patients.

Lesions consistent with blood loss were identified
at the time of esophagogastroduodenoscopy in 71
patients (28.6 percent). Evidence of active bleeding
was present in 12 patients with erosive esophagitis,
3 with gastritis, 2 with large gastric ulcerations, and
1 with Kaposi’s sarcoma. Seven patients had multi-
ple ulcers, and two had giant gastric ulcers (more
than 2.0 cm in diameter). More than one lesion con-
sistent with blood loss was identified in the upper
gastrointestinal tract in nine patients. Six had lesions
consistent with blood loss in both the colon and the
upper gastrointestinal tract; all six had colonic ade-
nomas, and in the upper gastrointestinal tract, two
had esophagitis, two gastritis, one gastric ulcer, and
one duodenal ulcer. Thirty patients with lesions in
the upper gastrointestinal tract were long-term users
of aspirin, ethanol, nonsteroidal antiinflammatory
drugs, or a combination of these substances (16 in
the group identified by screening and 14 in the
group identified by digital rectal examination), al-
though 12 of these patients had lesions, such as
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esophagitis, that were unlikely to be associated with
the use of these compounds.

We performed multivariable logistic-regression
analysis to identify independent variables potentially
associated with the presence of gastrointestinal le-
sions consistent with blood loss. Variables examined
in the model included age, sex, the interval between
the detection of fecal occult blood and the proce-
dures, the method of fecal occult-blood detection
(screening or digital rectal examination), the pres-
ence or absence of upper gastrointestinal symptoms,
use or nonuse of aspirin and nonsteroidal antiin-
flammatory drugs, presence or absence of large hem-
orrhoids (4+), and use or nonuse of alcohol (more
than 90 ml [3 oz] of ethanol per day). Of the vari-
ables examined, only the presence of upper gastro-
intestinal symptoms predicted that a site of blood
loss would be identified in the upper gastrointestinal
tract (odds ratio, 2.6; 95 percent confidence inter-
val, 1.4 to 4.7; P=0.003). When lower gastrointes-
tinal symptoms were used in the model in place of
upper gastrointestinal symptoms, we found that the
presence of lower gastrointestinal symptoms was
predictive of a lesion in the lower gastrointestinal
tract (odds ratio, 3.3; 95 percent confidence inter-
val, 1.2 to 9.3; P=0.02). When we used any symp-
toms as the variable in the model, the presence of
either upper or lower gastrointestinal symptoms pre-
dicted that a source of blood loss would be detected
in the upper or lower gastrointestinal tract (odds ra-
tio, 1.8; 95 percent confidence interval, 1.0 to 3.1;
P=0.05).

Since symptoms were important predictors of gas-
trointestinal lesions in the logistic-regression model,
we examined patients with symptoms and the likeli-
hood of detecting gastrointestinal lesions in sub-
groups of patients. The sensitivity of the presence of
upper or lower gastrointestinal symptoms in predict-
ing a lesion in the corresponding portion of the gas-
trointestinal tract was low. Fourteen of 39 patients
with upper gastrointestinal symptoms in the group
identified by screening (35.9 percent) had a lesion, as
compared with 19 of 39 (48.7 percent) in the group
identified by digital rectal examination (P=0.36).
The sensitivity of lower gastrointestinal symptoms in
predicting lower gastrointestinal lesions and that of
upper gastrointestinal symptoms in predicting le-
sions in the upper gastrointestinal tract were similar
(data not shown).

There was a significant association between the
method of detecting fecal occult blood (digital rec-
tal examination or screening) and the identification
of lesions in the gastrointestinal tract. After control-
ling for the presence of symptoms, we found that
the odds of detecting a lesion in the screening group
were one half of those in the digital-rectal-examina-
tion group (adjusted odds ratio, 0.5; 95 percent con-
fidence interval, 0.3 to 0.8; P=0.01). We found no
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significant interaction between the presence of symp-
toms and the method of detecting occult blood.
However, we considered the possibility that gastro-
intestinal symptoms led clinicians to perform digital
rectal examinations, thereby increasing the likeli-
hood of finding a lesion. Thus, we examined pa-
tients with and without symptoms separately for an
association between the method of detection and
the identification of gastrointestinal lesions. Among
patients with symptoms, the rate of detection of a le-
sion was slightly lower in the group identified by
screening, but the difference was not significant (22
of 44 patients in the screening group had lesions, as
compared with 30 of 47 patients in the digital-rec-
tal-examination group; odds ratio, 0.6; 95 percent
confidence interval, 0.2 to 1.3; P=0.21). The likeli-
hood of detecting a lesion was significantly lower
among the asymptomatic patients who had fecal oc-
cult blood detected by screening (40 of 110) than
among those identified by digital rectal examination
(27 of 47) (odds ratio, 0.4; 95 percent confidence
interval, 0.2 to 0.9; P=0.02).

The incidence of lesions that many clinicians con-
sider minor or trivial was high (Table 3). Esophago-
gastroduodenoscopy led to a change in treatment
for 59 percent (50 of 85) of patients in whom a triv-
ial lesion was identified (Table 4). Since therapy was
instituted in all patients in whom there was an up-
per gastrointestinal lesion defined as consistent with
blood loss, a change in treatment occurred as a re-
sult of esophagogastroduodenoscopy in 49 percent
of patients overall (121 of 248). In a logistic-regres-
sion model in which a change in treatment, such
as discontinuation of nonsteroidal antiinflammatory
drugs or use of a new medication, was designated
the outcome variable, upper gastrointestinal symp-
toms were associated with such a change (odds ratio,
2.7; 95 percent confidence interval, 1.5 to 5.0;
P<0.001), as was the use of nonsteroidal antiinflam-
matory drugs (odds ratio, 2.3; 95 percent confi-
dence interval, 1.0 to 5.0; P=0.04).

DISCUSSION

Lesions in the gastrointestinal tract that were con-
sistent with occult blood loss were present in 48
percent of the patients with positive fecal occult-
blood tests (range in different subgroups, 36 to 64
percent). The prevalence of large colonic adenomas
and carcinomas (in asymptomatic patients, 12.7 per-
cent and 4.5 percent, respectively) was similar to
that in other studies in which colonoscopy was per-
formed in patients with evidence of fecal occult
blood.22-25 In addition, we found lesions that were
consistent with occult gastrointestinal bleeding more
frequently in the upper gastrointestinal tract than in
the colon.

Although it is possible that the upper gastrointes-
tinal abnormalities detected in our patients did not
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TABLE 3. MINOR ENDOSCOPIC ABNORMALITIES IN 248 PATIENTS.*

OccuLT BLoob
DETECTED BY
DiGITAL RECTAL

OccuLT BLoob

PATIENTS wiTH  DETECTED BY

OccuLT BLooD  SCREENING EXAMINATION
TvPE OF LESION (N=248) (N=154) (N=94)
number (percent)
Identified on esophago-
gastroduodenoscopy
Gastritis 47 (19.0) 28 19
>1 lesion 11 (4.4) 10 1
Gastric or duodenal ulcer 10 (4.0) 9 1
Esophagitis 9 (3.6) 8 1
Duodenitis 6(24) 5 1
Adenomatous polyp 2(0.8) 1 1
Subtotal 85 (34.3) 61 (39.6) 24 (25.5)
Identified on colonoscopy
Adenoma <5 mm 35 (14.1) 24 11
Adenoma 5-9 mm 29 (11.7) 19 10
Inflammation 2 (0.8) 1 1
Subtotal 66 (26.6) 44 (28.6) 22 (23.4)
Totalt 122 (49.2) 84 (54.5) 38 (40.4)

*Endoscopic abnormalities defined as minor are described in the Meth-
ods section.

tIn the screening group, 21 patients had minor lesions in both upper
and lower gastrointestinal tracts; in the digital-rectal-examination group,
8 such patients were identified. Overall, 28 patients also had lesions con-
sistent with occult bleeding (Table 2).

cause the positive fecal occult-blood tests, we be-
lieve this to be unlikely for several reasons. First, oc-
cult blood loss from the types of lesions we identi-
fied has been well established,!01417 and such lesions
have been shown to produce amounts of blood
(5 to 20 ml per day) that are readily detectable by
guaiac-based fecal occult-blood tests.10-14.18,26,27 Sec-
ond, previous endoscopic studies in asymptomatic
patients revealed a much lower rate of abnormalities
than we found in this study. Although caution must
be exercised when previous studies are compared
with ours, because of differences in the endoscopic
assessment of lesions as well as differences in the
populations studied, comparisons of specific lesions
indicate that the frequency of substantial lesions in
the upper gastrointestinal tract was much higher in
our patients than in asymptomatic populations.28.29
The combined prevalence of duodenal or gastric ul-
cer and erosive esophagitis was 3.7 to 6.5 percent in
previous studies,?8:2% whereas their combined frequen-
cy was 14 percent (not including other important le-
sions) among the asymptomatic patients in our study.

As in clinical practice, we examined patients in
whom fecal occult blood was detected by routine
screening or digital rectal examination. Stool was
obtained by digital rectal examination in some cases
for purposes of screening (such patients were largely
asymptomatic), whereas it was obtained in others as
part of the physical examination, ostensibly for fur-
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TABLE 4. CHANGES IN TREATMENT
AFTER ESOPHAGOGASTRODUODENOSCOPY
AMONG PATIENTS WITH MINOR ENDOSCOPIC LESIONS.

OccuLT BLoob

OccuLT BLoop  DETECTED BY

PATIENTS DeTECTED BY ~ DIGITAL RECTAL
WITH LESIONS SCREENING EXAMINATION
CHANGE (N=85) (N=61) (N=24)
number (percent)
Addition of histamine 31 (36.5) 23 8
H,-receptor antagonist
Addition of proton-pump 12 (14.1) 6 6
inhibitor
Other* 4 (4.7) 4 0
Discontinuation of non- 9 (10.6) 7 2
steroidal antiinflamma-
tory drugt
Eradication of H. pylorit 14 (16.5) 9 5
Total§ 50 (58.8) 36 (59.0) 14 (58.3)

*Other changes were the addition of measures against esophageal reflux
(one patient) and follow-up endoscopy or further investigation (three pa-
tients).

tFour patients in the screening group and two in the digital-rectal-
examination group also had pharmacologic therapy instituted.

TAIl patients also had pharmacologic therapy instituted.

§Some patients had more than one change in treatment.

ther evaluation of the gastrointestinal tract (mostly
in patients with symptoms). This clinical scenario
could in part explain the higher overall rate of detec-
tion of lesions in the gastrointestinal tract in the
group in which stool was obtained by digital rectal
examination (this is particularly true for upper gas-
trointestinal lesions in symptomatic patients [ Table 2])
than in screened patients. Nonetheless, the high prev-
alence of gastrointestinal lesions in all subgroups im-
plies that the finding of fecal occult blood identifies
patients with an increased likelihood of having le-
sions in either the upper or the lower gastrointesti-
nal tract.

Digital rectal examination may induce local trau-
ma that leads to bleeding; alternatively, stool may
contain nonhuman hemoglobin. Thus, many practi-
tioners suggest that stool obtained during digital
rectal examination should not be tested for occult
blood. Furthermore, a preliminary study found that
the positive predictive value (for a colonic lesion) of
fecal occult-blood testing of stool obtained during
a digital rectal examination was less than that of test-
ing of stool collected by the patient for routine
screening.’ In contrast, we found that the rate of
gastrointestinal lesions was slightly higher when stool
was obtained by digital rectal examination, even in
patients without symptoms. Other studies have dem-
onstrated that patients with fecal occult blood de-
tected by digital rectal examination have as many
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colonic lesions as patients identified by routine
screening.?:32 Thus, the available data conflict, a fact
that emphasizes the need for further investigation of
the implications of positive fecal occult-blood tests
after digital rectal examination.

We found that a substantial proportion of patients
undergoing routine screening had gastrointestinal
symptoms (most commonly dyspepsia or heartburn),
perhaps because of the intensive nature of our sys-
tem review. Moreover, although symptoms localized
to either the upper or the lower gastrointestinal tract
were associated with lesions in the corresponding
portion of the gastrointestinal tract (irrespective of
the method of detecting fecal occult blood), the
sensitivity and specificity of symptoms for lesions in
specific sites were low. The use of endoscopy in pa-
tients with evidence of fecal occult blood (upper
endoscopy for patients with upper gastrointestinal
symptoms or colonoscopy for patients with lower
gastrointestinal symptoms) is controversial. Our data
suggest that symptoms are important and that a
careful history should be taken; however, it may still
be necessary to evaluate areas of the gastrointestinal
tract other than those suggested by the symptoms.

The value of esophagogastroduodenoscopy in
asymptomatic patients with positive fecal occult-
blood tests and no apparent source of colonic bleed-
ing is also controversial. On the one hand, esopha-
gogastroduodenoscopy is expensive and entails some
risk. On the other hand, other studies have also
found important lesions in the upper gastrointestinal
tract in patients without symptoms.33-3¢ Furthermore,
minor lesions are common and lead to the institu-
tion of new therapy in many patients (Tables 3 and 4).

Our data have important implications for clini-
cians who use guaiac-based fecal occult-blood tests
to screen patients for colorectal cancer. We exam-
ined several groups of patients with evidence of fecal
occult blood who were typical of many seen in ac-
tual practice; even if one considers only patients
without symptoms who were identified by routine
screening, however, as many lesions were detected in
the upper as in the lower gastrointestinal tract. Le-
sions in the upper gastrointestinal tract lead to pos-
itive test results that are assumed to be caused by le-
sions in the colon, and this then leads to potentially
dangerous and expensive investigation (usually co-
lonoscopy). Alternatives to the use of guaiac-based
fecal occult-blood tests as a method of screening for
colorectal cancer should be considered. For exam-
ple, immunochemical tests for human hemoglobin,
which detect primarily colonic bleeding,?227 could
help focus the evaluation on the colon. Further-
more, a combination test2223 in which a guaiac-based
test is followed by an immunochemical test, is at-
tractive because it might differentiate bleeding in
the upper gastrointestinal tract from that in the low-
er gastrointestinal tract.
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