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Abstract Background. Iron deficiency complicating ce-
liac sprue is usually attributed to the malabsorption of
dietary iron or the loss of iron from the intestinal mu-
cosa. There has been little investigation of the role of intes-
tinal loss of blood in patients with this condition. The
purpose of this study was to determine the prevalence
of occult gastrointestinal bleeding in patients with celiac
sprue.

Methods. We tested one 48- or 72-hour stool collec-
tion from each of 8 patients with partial villous atrophy
and 28 patients with total villous atrophy using a guaiac-
impregnated card (Hemoccult). Serving as controls were
18 normal subjects, each studied before and during lax-
ative-induced diarrhea; 17 patients with idiopathic chron-
ic diarrhea; 63 patients with microscopic colitis; 23 pa-
tients with pancreatic steatorrhea; and 7 patients with
treated celiac sprue who had normal intestinal histologic
features. All the patients underwent a diagnostic workup

RON deficiency is frequent in patients with celiac

sprue'® and may rarely cause anemia in such pa-
tients in the absence of diarrhea and steatorrhea.*® Mal-
absorption of dietary iron is presumed to be the pre-
dominant cause of this iron deficiency,'*!? with the loss
of iron contained in rapidly proliferating and sloughing
enterocytes a less important factor.'>* Only rarely has
gastrointestinal bleeding been mentioned as a possible
factor contributing to iron deficiency in patients with
celiac sprue.'>!% In two small studies in which this ques-
tion was addressed with the use of intravenously inject-
ed red cells labeled with chromium-51, fecal excretion
of chromium-31 in amounts indicative of gastrointes-
tinal bleeding occurred in two of six patients in one
study” and in one of six patients in the other.!* There
have been no studies of the prevalence of gastrointes-
tinal bleeding in large groups of patients with celiac
sprue.

The purpose of this study was to determine the prev-
alence of gastrointestinal blood loss in patients with a
lesion on biopsy of the small intestine consistent with
celiac sprue. Because tests using guaiac as a reagent
have been the mainstay in detection of occult gastroin-
testinal bleeding for over 130 years,"” widely available,
guaiac-impregnated cards (Hemoccult) were used to de-
tect fecal occult blood in stool samples collected over 48
or 72 hours. In addition to its relevance to the patho-
physiology of negative iron balance in patients with ce-
liac sprue, the frequency of Hemoccult positivity is also
important in terms of the predictive value of this test
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that included esophagogastroduodenoscopy, colonosco-
py, and barium radiography of the small bowel.

Results. Positive Hemoccult tests were infrequent in
each of the control groups, occurring in 0 to 8 percent of
the subjects, whereas 2 of the 8 patients with partial vil-
lous atrophy (25 percent) and 15 of the 28 patients with to-
tal villous atrophy (54 percent) had positive tests. When
the patients with total villous atrophy were classified ac-
cording to their subsequent responses to a gluten-free
diet, 7 of the 17 who were responsive to gluten withdrawal
(41 percent) were Hemoccult-positive, as compared with
8 of the 11 who did not respond to the diet (73 percent).

Conclusions. Occult gastrointestinal bleeding can be
detected in about half of patients with celiac sprue and
should be added to the list of factors that can contribute
to iron deficiency in patients with this disorder. (N Engl J
Med 1996;334:1163-7.)

01996, Massachusetts Medical Society.

for gastrointestinal cancer, which is disproportionately
frequent in such patients.'®2

METHODS
Patients with Villous Atrophy

Thirty-six patients (21 women and 15 men, 18 to 76 years of age)
who were evaluated between 1985 and 1995 and who had small-intes-
tinal biopsies showing pathological features of celiac sprue had tests
for occult blood in stool samples collected over 48 or 72 hours. Eight
of these patients, who had been given a diagnosis of celiac sprue
years earlier and were already eating a gluten-free diet, had partial
villous atrophy. Although their health had improved after the diagno-
sis and the initiation of dietary therapy, they were still having symp-
toms, including intermittent diarrhea in five, probably due to admit-
ted dietary indiscretions. The remaining 28 patients, whose celiac
sprue had been diagnosed recently, had total villous atrophy. Five
had nonspecific abdominal symptoms, bone pain, or iron-deficiency
anemia but no diarrhea; the other 23 were evaluated mainly for diar-
rhea, with or without weight loss. These patients were treated with a
gluten-free diet; 17 had rapid clinical improvement, which is consis-
tent with a diagnosis of celiac sprue, whereas 11 had no clinical im-
provement during treatment with a gluten-free diet and corticoster-
oids for at least six months, which is consistent with a diagnosis of
refractory sprue.”

Control Groups

Tests for occult blood in quantitative stool collections were also
done in the following control groups: group 1 — 18 normal subjects
(11 women and 7 men, 23 to 62 years of age) who had no gastrointes-
tinal symptoms or other medical problems; group 2 — the same 18
normal subjects during a period of diarrhea induced with either 60 g
of sorbitol per day or 720 mg of phenolphthalein per day for four con-
secutive days; group 3 — 17 patients (10 men and 7 women, 33 to 72
years of age) given a diagnosis of chronic idiopathic diarrhea after an
extensive diagnostic evaluation for other causes of diarrhea was neg-
ative (this entity was chosen because it is a clinical diarrheal state not
associated with anatomical or pathologic abnormalities of the gastro-
intestinal tract; the clinical features of these patients [excluding the
results of the fecal guaiac tests] have been reported previously??);
group 4 — 63 patients (51 women and 12 men, 28 to 84 years of age)
with microscopic colitis (these patients also had extensive evaluations
ruling out other causes of chronic diarrhea, including small-intestinal
villous atrophy; this disease was chosen because some patients with
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celiac or refractory sprue have microscopic colitis**?*); group 5 — 23
patients (17 men and 6 women, 34 to 77 years of age) with steatorrhea
due to chronic pancreatitis, representing a control group with nutrient
malabsorption but normal intestinal histologic features; and group 6
— 7 patients (5 women and 2 men, 29 to 62 years of age) with a pre-
vious diagnosis of celiac sprue who had followed a gluten-free diet for
a minimum of six months (documented by the disappearance of anti-
gliadin IgA antibodies in serum) and who had biopsy-proved normal-
ization of histologic findings in the small intestine.

These studies were approved by the institutional review board for
the protection of human subjects of Baylor University Medical Center,
and informed consent was obtained from all subjects.

Diagnostic Evaluation

The patients with villous atrophy and the patients in control groups
3, 4, and 5 underwent extensive diagnostic evaluation for chronic di-
arrhea that included esophagogastroduodenoscopy, colonoscopy, and
barium radiography of the small intestine. Blood was drawn from pa-
tients with villous atrophy and normal subjects for measurement of
hemoglobin and serum iron by routine clinical methods.

Each study subject collected all stools passed over a 48- or 72-hour
period. (Some normal subjects collected stools for more than one pe-
riod when diarrhea was induced experimentally.) Immediately after a
sample was brought to the laboratory, two sites within the undis-
turbed specimen container were tested for occult blood with Hemoc-
cult II (specimens analyzed between 1985 and 1990) or Hemoccult
Sensa (specimens analyzed between 1991 and 1995) (SmithKline Di-
agnostics, San Jose, Calif.).

Statistical Analysis

Fisher’s exact test was used to compare the rates of positive
Hemoccult tests in the patients with villous atrophy and the control
groups. The two-tailed Student’s t-test was used to compare the means
of hematologic variables in patients with villous atrophy who were
Hemoccult-positive and those who were Hemoccult-negative. Nonlin-
ear regression analysis of the relation between hematologic variables
and fecal weight was performed with the use of JMP Statistics and
Graphics, version 3.1 (SAS Institute, Cary, N.C.).

RESULTS
Control Groups

Six percent of the normal subjects (1 of 18) had pos-
itive Hemoccult tests at base line (Table 1). When diar-
rhea was induced in these subjects, the percentage with
Hemoccult-positive stool samples did not change, de-
spite a threefold increase in fecal weight and mean
(£SD) fecal frequency (from 1.4*+1.4 to 3.722.1 bowel
movements per day). The percentage of patients in the
various control groups with positive Hemoccult tests
was similar. All the patients with previously diagnosed
and treated celiac sprue had negative tests for fecal oc-
cult blood. The results of upper and lower gastrointes-
tinal endoscopy and radiography of the small intestine
were normal in all these patients.

Patients with Villous Atrophy of the Small Intestine
Positivity of Hemoccult Tests

The percentage of positive Hemoccult tests in pa-
tients with villous atrophy of the small intestine was sig-
nificantly higher than that in either the normal subjects
or the control patients and increased along a continuum
from previously treated patients with celiac sprue who
had partial villous atrophy (25 percent), through pa-
tients with a new diagnosis of celiac sprue who had to-
tal villous atrophy (41 percent), to patients with refrac-

Downloaded from www.nejm.org on December 5, 2008

May 2, 1996

tory sprue who had total villous atrophy (73 percent)
(Table 1). The percentage of positive tests among the
28 patients with total villous atrophy was 54 percent,
and among all 36 patients with partial or total villous
atrophy it was 47 percent.

Results of Diagnostic Evaluations

None of the patients with villous atrophy had any le-
sions visible on upper or lower gastrointestinal endos-
copy that would be expected to cause gastrointestinal
blood loss, such as mucosal ulceration or vascular mal-
formations. Radiographs of the small intestine were nor-
mal in 11 patients and abnormal in the remaining 23,
showing some combination of intestinal dilatation, ir-
regularity or loss of the mucosal pattern, increased lu-
minal fluid, edematous folds, and flocculation of the
barium column. No patient had ulcers, masses, or any
other evidence of a small-intestinal tumor or other
source of bleeding.

Results of Hemoccult Tests in Patients with and Those without
Diarrhea

Because the presence of fluid and electrolyte malab-
sorption in patients with the pathologically determined
lesion of celiac sprue correlates with more extensive vil-
lous atrophy in the small intestine and the absence of
such malabsorption with a more limited extent of atro-
phy,?2¢ the prevalence of positive Hemoccult tests was
compared in patients with celiac or refractory sprue
who had symptomatic diarrhea and those who did not
have it. Among the eight patients with no diarrhea (who
presented mainly with abdominal pain or were found
to be iron-deficient), only one had Hemoccult-positive
stools (12 percent). Among the 28 patients with diar-
rhea, 16 had Hemoccult-positive stools (57 percent;
P=0.04 for the comparison with patients with sprue
who had no diarrhea).

Relation of Hemoccult-Test Results to Hematologic Values

The mean values for hemoglobin and serum iron
concentrations between the patients with villous atro-
phy who were Hemoccult-negative and those who were
Hemoccult-positive are shown in Table 2. The mean con-
centrations of both hemoglobin and serum iron were
lower in the Hemoccult-positive patients, but only the
difference in hemoglobin concentration was statistically
significant (P=0.04).

To determine whether the hemoglobin or serum iron
values in the patients with villous atrophy were in any
way related to a variable other than the Hemoccult-test
result, such as the severity of diarrhea (one marker of
disease severity), these hematologic values were plotted
against fecal weight (Fig. 1). The values on both blood
tests correlated with fecal weight in a curvilinear manner.

DISCUSSION

The main finding of this study is that patients with
celiac or refractory sprue often have Hemoccult-pos-
itive stools. Although the cause of the positive Hemoc-
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Table 1. Fecal Weight, Fecal Fat, and Hemoccult-Test Positivity in the Control Groups and in Patients
with Villous Atrophy.

No. (%) oF
No. oF StooL HEMOCCULT-POSITIVE Opps RATIO
GROUP OF SUBIJECTS SPECIMENS* FEcAL WEIGHTT FeEcAL FATY SUBIJECTS P VALUE# (95% CI)i
grams per day
Control group
Normal subjects (n=18)
With normal stools 18 133£55 —§ 1(6)
With induced diarrhea 50 361+156 —§ 3(6)

Patients with idiopathic secretory diarrhea (n=17) 17 627£252 6+4 0(0)

Patients with microscopic colitis (n=63) 63 537+341 5+3 5(8)

Patients with pancreatic insufficiency (n=23) 23 562+412 43+34 14)

Patients with previously treated celiac sprue and 7 188+89 3x2 0 (0)
normal small-intestinal histology (n=7)

All control subjects (n=128) 178 — — 10 (6)

Patients with villous atrophy

Previously treated patients with celiac sprue and 8 499+223 21+17 2 (25) 0.09 5.7 (1.0-34.5)
partial villous atrophy (n=8)

Patients with celiac sprue and total villous atrophy 17 724907 21+16 7 (41) <0.001 12.0 (3.5-41.7)
(n=17)

Patients with refractory sprue and total villous 11 1054718 29+20 8 (73) <0.001 45.4 (10.0-200.0)
atrophy (n=11)

All the patients with total villous atrophy (n=28) 28 865+830 25+18 15 (54) <0.001 20.0 (6.9-58.8)

All the patients with partial or total villous atrophy 36 762864 24*18 17 (47) <0.001 15.4 (5.6-41.7)
(n=36)

*Number of stool specimens tested per group.

FPlus—minus values are means =SD.

£These values pertain to 128 independent tests in the control groups (excluding the group with induced diarrhea) by Fisher’s exact test. CI denotes confidence interval.

§Not measured.

cult tests in our patients was not investigated directly,
there are several reasons to believe that it was proba-
bly occult bleeding from the histopathological abnor-
malities of the small intestine itself — that is, mucosal
inflammation and villous atrophy. The low frequency
of positive tests in the control groups makes it unlikely
that the positive tests in patients with villous atrophy
were due to perianal bleeding due to diarrhea, bleed-
ing due to microscopic colonic inflammation, or false
positive Hemoccult reactions due to the malabsorption
of meat fibers or peroxidase-containing foodstuffs. In
the patients with celiac or refractory sprue, there was
no evidence of ulcers or other macroscopic lesions of
the gastrointestinal tract. Although measured in only
50 percent of the patients with villous atrophy, the pro-
thrombin time was not prolonged in any patients with
occult bleeding. Positive Hemoccult tests were less fre-
quent in patients with previously diagnosed and treated
celiac sprue who had normal small-intestinal histologic
features or partial villous atrophy than in untreated
patients with total villous atrophy. Finally, positive
Hemoccult tests were more prevalent (57 percent) in
patients with sprue who had diarrhea — that is, those
with more of their small-intestinal absorptive surface in-
volved pathologically®? — than in those without this
symptom (12 percent), a group that usually has disease
limited to the proximal intestine. The higher frequency
of positive Hemoccult tests among patients with refrac-
tory sprue may also have been related to the pathologic
involvement of a greater amount of small intestine.
One can only speculate on how the small-intestinal
abnormalities that characterize sprue result in increased
gastrointestinal blood loss. One possibility is that the

chronic inflammation causes microerosions that escape
detection by endoscopic and radiographic methods. Al-
ternatively, the rapid rate of enterocyte turnover may in-
termittently compromise the epithelial-cell barrier, al-
lowing red cells that may have leaked into deeper layers
of the mucosa to find their way into the intestinal lumen.

Because the Hemoccult test is qualitative and becomes
positive only above a critical concentration of fecal he-
moglobin," it cannot be used to measure fecal losses of
blood or iron. Furthermore, the results of Hemoccult
testing of stools collected for two or three days will not
necessarily correlate with the presence or absence of
anemia or hypoferremia in a patient with villous atro-
phy, because there are many other variables that can
influence hemoglobin and serum iron values (such as
the intake and absorption of hematinic nutrients and
the severity of diarrhea) and because gastrointestinal
blood loss may be intermittent.” Thus, the relative con-

Table 2. Relation of the Results of Hemoccult
Tests to Hemoglobin and Serum Iron Concentra-
tions in Patients with Villous Atrophy.*

Grour HEMOGLOBIN SERUM IRON
g/dl ng/dl
Normal subjects (n=18) 142+1.3 91£25
Patients with villous atrophy
Fecal Hemoccult-negative 129*1.7 64+44
(n=19)
Fecal Hemoccult-positive 11.3%£2.57 47+37
(n=17)

*Plus—minus values are means =SD. To convert serum iron values to
micromoles per liter, multiply by 0.179.

P =10.04 for the comparison with the patients with Hemoccult-negative
stools.
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Figure 1. Values for Hemoglobin (Panel A) and Serum Iron (Panel B) as a Function of Fecal Weight in 36 Patients with Partial or
Total Villous Atrophy.
The circles represent patients with celiac sprue, and the squares those with refractory sprue. Patients with Hemoccult-positive
stools are denoted by +, and those with Hemoccult-negative stools by —. To convert serum iron values to micromoles per liter,
multiply by 0.179.

tribution of occult gastrointestinal bleeding to the iron
deficiency and anemia that so commonly complicate ce-
liac and refractory sprue is not known. Nevertheless,
any amount of blood lost in stool will increase the
chance that patients with total villous atrophy will be-
come iron-deficient and perhaps anemic because of
their limited ability to absorb dietary or supplemental
oral iron.

An important aspect of this study relates to the ques-
tion, How should a positive Hemoccult test in a patient
with celiac or refractory sprue be interpreted in clinical
practice in the light of the increased incidence of gas-
trointestinal lymphomas and carcinomas in such pa-
tients?'®2° Although these tumors can obviously cause a
positive Hemoccult test, no malignant lesions were found
in this study in the 15 untreated patients with celiac or
refractory sprue or in the 2 patients with partially treated
celiac sprue who had Hemoccult-positive stools. Since
treatment of celiac sprue that results in restoration of vil-
lous architecture seems to reduce the amount of occult
gastrointestinal blood loss, a patient with a positive
Hemoccult test at the time of diagnosis might be fol-
lowed expectantly through the early phases of treatment
with a gluten-free diet, provided he or she has no consti-
tutional symptoms suggestive of cancer and the test be-
comes negative. If at any time an endoscopic or radio-
graphic evaluation is undertaken because of a positive
Hemoccult test and is unrevealing, the results of this
study suggest that rather than a missed tumor, some
degree of small-intestinal villous atrophy may still be
present and causing occult bleeding.

Perhaps the most useful clinical lesson of this study is
that the Hemoccult test should not be used as a screen-
ing test for cancer in patients with celiac or refractory

Downloaded from www.nejm.org on December 5, 2008

sprue because of its poor predictive value. Although a
negative result can be reassuring, a positive result could
cause unnecessary worry for doctor and patient alike
and increase the use of expensive and invasive diagnostic
tests.

I am indebted to Ms. Diana Santa Ana for her help in preparing
the manuscript; to Ms. Carol Santa Ana and Dr. Don McIntire, Uni-
versity of Texas Southwestern, for their help with the statistical anal-
yses; and to Ms. Beverly Peters for assistance with graphics.
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