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Abstract

AIM: To examine the feasibility of predicting the flare-
up of ulcerative colitis (UC) before symptoms emerge
using the immunochemical fecal occult blood test (I-
FOBT).

METHODS: We prospectively measured fecal he-
moglobin concentrations in 78 UC patients using the
I-FOBT every 1 or 2 mo.

RESULTS: During a 20 mo-period, 823 fecal samples
from 78 patients were submitted. The median
concentration of fecal hemoglobin was 41 ng/mL (range:
0-392500 ng/mL). There were three types of patients
with regard to the correlation between I-FOBT and
patient symptoms; the synchronous transition type
with symptoms (44 patients), the unrelated type with
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symptoms (19 patients), and the flare-up predictive type
(15 patients). In patients with the flare-up predictive
type, the values of I-FOBT were generally low during
the study period with stable symptoms. Two to four
weeks before the flare-up of symptoms, the I-FOBT
values were high. Thus, in these patients, I-FOBT could
predict the flare-up before symptoms emerged.

CONCLUSION: Flare-up could be predicted by I-FOBT
in approximately 20% of UC patients. These results
warrant periodical I-FOBT in UC patients.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Ulcerative colitis (UC) is a chronic intestinal disorder
of unknown etiology with a typically relapsing course.
Although many UC patients often relapse with flare-ups
of symptoms such as diarrhea and bloody stools despite
appropriate maintenance therapies, the prediction of
flare-ups a few weeks or months before symptoms
emerge is impossible. If we could recognize relapses
in the early stage, i.e. during the asymptomatic phase,
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treatment of the relapse could be started in the early
stage and might allow the patient to enter remission
again more easily.

The fecal occult blood test (FOBT) is generally used
as a screening method for colorectal cancer (CRC)“’Z]. In
many countries, the guaiac-based manual test is mainly
used and validated to decrease mortality due to CRC™,
Recently, however, mainly in Japan, the test has devel-
oped into an immunochemical method with instruments
for automatic measurement. Immunochemical FOBT (I-
FOBT) has been reported to be more sensitive and spe-
cific for CRC detection than the guaiac-based test, and
its effectiveness has also been accepted and widely used
in Western countries””"!

In this study, therefore, we measured fecal hemoglobin
concentrations in UC patients in remission using an
I-FOBT instrument each time they visited our hospital
for regular UC-related check-ups. The aim of our study
was to examine the feasibility of the prediction and
prophylaxis of UC relapse by comparing fecal hemoglobin
concentrations and symptoms in UC patients.

MATERIALS AND METHODS

Patients

Between April 2006 and November 2007, all UC patients
who visited Okayama University Hospital were requested
to prepare and bring fecal samples each visit. A total
of 110 patients routinely came to our hospital every
month or every 2 mo for determination of their disease
status. Of these, a total of 78 patients with submitted
fecal samples were analyzed in this study. The study
protocol was approved by the institutional review board
of Okayama University Graduate School of Medicine,
Dentistry, and Pharmaceutical Sciences.

Assessment of disease
The diagnosis of UC was based on conventional crite-
ria®. Patients without a definite diagnosis of UC (e.g.
indeterminate colitis) were excluded. The duration of
disease was defined as the period between the time of
onset and the first hospital visit during the study period.
Clinical relapse was defined as follows: active phase
with worsening symptoms or emerging new symptoms
that required treatment with newly prescribed or increas-
ing doses of 5-aminosalicylic acid, salazosulfapyridine,
corticosteroids, azathioprine/6-mercaptoputrine, cyclo-
sporine, tacrolimus or infliximab, including enemas or
suppositories with such ingredients. The start of apher-
esis therapy (leukocytapheresis) was also defined as a
clinical relapse.

Fecal sampling

Details of the method used for the fecal samplings were
described previously! . Fecal samples were prepared
on the morning of or the day before the visit days.
Patients were asked to prepare a fecal sample from a
stool specimen by using the collection kit provided by
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the manufacturer (Eiken Chemical, Tokyo, Japan). The
I-FOBT sampling probe is inserted into an 8 cm X 2 cm
test tube-shaped container. The patient inserts the
probe into several different areas of the stool and then
reinserts it firmly into the tube to seal it. The probe tip
with the fecal sample is suspended in a standard volume

of hemoglobin-stabilizing buffer.

Instrument for I-FOBT analysis

Submitted stool samples were immediately processed and
examined using the OC-SENSOR neo (Eiken Chemical).
The OC-SENSOR neco is the further-developed and
large-scale version of the OC-SENSOR p, which was
used in previous reports’ >,

We assessed patient symptoms and disease activity
using the partial Mayo score. Schroeder ez a/* developed
the Mayo score in 1987, which comprises 4 items:
stool frequency, rectal bleeding, findings of flexible
proctosigmoidoscopy, and physician’s global assessment.
Each response is graded on a four-point scale ranging
from “0” to “3”. A score of zero means stool frequency
1s normal, no rectal bleeding is seen, findings of flexible
proctosigmoidoscopy are normal if inactive disease is
present, and physician’s global assessment is normal.
The total worst score is 12 points. This Mayo score is in
common use in many clinical trials, and has noninvasive
versions: the partial Mayo score (which excludes the
mucosal appearance item from the 4-item index). Total
worst score of the partial Mayo score is 9 points.

Classification of patients according to I-FOBT data

The patients were classified into three types according
to I-IFOBT data: synchronous transition with symptoms,
the unrelated type with symptoms, and the flare-up
predictive type. We first determined the patients who
had the flare-up predictive type (the third type). Those
patients with an I-FOBT value which was high an
average of 1 mo before the flare-up of symptoms were
assigned to this type.

After determining the third type, the remaining
patients were classified into the first or second type
by univariate regression analysis using I-FOBT values
and the patient’s partial Mayo scores. The first type
(synchronous transition with symptoms): Univariate
regression analyses appeared significant or produced a
P value of < 0.20. The second type (untelated type with
symptoms): Univariate regression analyses produced a P
value of = 0.20.

Statistical analysis

Statistical analysis was conducted using the SAS® System
for Windows, version 9.2 (SAS Institute, Cary, NC,
USA). Trends were assessed with the exact trend test to
compare three discrete variables. Continuous variables
were compared among the three patient groups using the
Kruskal-Wallis test. Comparisons of continuous variables
were performed using Mann-Whitney’s U test. The
results were considered to be statistically significant when
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P values were less than 0.05. To determine the correlation
between the value of I-FOBT and the pattial Mayo score,
a univariate regression analysis was petformed.

RESULTS

Patients

A total of 78 patients were analyzed. These patients
comprised 33 men and 45 women, with a median age
of 40 years. The median disease duration was 9 years
(range: 1-37 years). Of the 78 patients, 40 (51%) had
pancolitis, 22 (28%) had left-sided colitis, and 16 (21%)
had proctitis. During the study period, a total of 823 fecal
samples were submitted by 78 patients, with a median
of 10 samples submitted per patient. The frequency of
submission of fecal samples was 0.74 times per month
for each patient.

Range of I-FOBT values

The quantified value of the I-FOBT for each fecal sam-
ple was immediately determined by the OC-SENSOR
neo. The median concentration was 41 ng/mlL (0-392 500
ng/ml), and the distribution of the 823 fecal samples is
shown in Figure 1. In general, stools with hemoglobin
concentrations of more than 1000-10000 ng/mL were
recognized as bloody stools.

Correlation between the value of I-FOBT and patient
symptoms

We examined the correlation between the value of
I-FOBT and the partial Mayo score in each patient by
univariate regression analysis. We found three types of
correlations between the two parameters: synchronous
transition with symptoms, the unrelated type with
symptoms, and the flare-up predictive type.

First type (synchronous transition with symptoms):
In this type of patient, the values of I-FOBT were stable
and did not fluctuate widely when patient symptoms
were stable. However, the values increased or dectreased
along with deterioration or improvement of patient
symptoms, respectively. These patients exhibited high
I-FOBT wvalues when their symptoms became worse. In
turn, once their symptoms were relieved, the value of
I-FOBT decreased. Forty-four patients (56%) were cat-
egorized into this type.

Second type (unrelated type with symptoms): The
values of I-FOBT in this type of patient were not paral-
lel with the symptoms. Of 78 patients, 19 (24%) were
classified into this type. The values of I-FOBT in these
patients were likely to be extremely high, although their
symptoms were generally stable.

Third type (flare-up predictive type): In these patients,
the values of I-FOBT were generally low during the pe-
riod with stable symptoms. Before the flare-up of symp-
toms, the I-FOBT value was high, although the symptoms
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Figure 1 A histogram of hemoglobin concentrations in 823 fecal samples.
The distribution of hemoglobin concentration in 823 fecal samples from 78 UC
patients is shown. The median concentration was 41 ng/mL (0-392 500 ng/mL).
More than 50% of fecal samples exhibited values between 0 and 100 ng/mL.
Approximately 20% were between 100-1000 ng/mL, 15% were between
1000-10000 ng/mL, and the remaining 7% of samples exhibited values more
than 10000 ng/mL. In general, stools with a hemoglobin concentration more
than 1000-10 000 ng/mL were recognized as bloody stools.

First type Second type Third type P

n 44 19 15
Male/female 23/21 3/16 7/8 0.034"
Age (yr) 39 (18-79) 40 (16-66) 46 (27-70) 0.54°
Disease duration (yr) 9 (1-37) 9 (1-28) 8 (1-30) 0.88°
Disease extent
Pancolitis 23 (52) 8 (42) 9 (60) 0.22°
Left-side colitis 10 (23) 6(32) 6 (40)
Proctitis 11 (25) 5 (26) 0(0)
Total fecal samples 427 204 192
Submitted fecal 9 (4-20) 10 (4-19) 12 (6-26) 0.13°
samples/ person
I-FOBT result 9 486 189 <0.0001°
(ng/mL)* (0-57616)  (0-142639)  (0-392500)

Data are medians with ranges in parentheses or numbers with percentages
in parentheses. “Exact trend test; Kruskal-Wallis test; ‘Mann-Whitney’s U
test, 1st type vs 2nd type, P < 0.0001; 2nd type vs 3rd type, P = 0.021; 1st
type vs 3rd type, P < 0.0001.

at that point had not worsened. An average of 1 mo after
the rise in I-FOBT value (i.e. the day of the next consulta-
tion), the patient’s symptoms became worse, and addition-
al UC therapies or admission was required. Therefore, the
I-FOBT values in these patients could predict the worsen-
ing of symptoms nearly 1 mo in advance. Fifteen patients
(19%) were classified in this type.

Characteristics of the three types of patients

The demographic and clinical variables of the three
types of patients are shown in Table 1. There was a
higher proportion of females in the second-type group
compared with the first- and third-type groups (P =
0.034). Age, disease duration, disease extent, and clinical
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course were not significantly different among the three
groups. I-FOBT results were significantly higher in the
second-type group compared with the first- and third-
type groups (P < 0.0001).

DISCUSSION

We were able to predict relapse before clinical symptoms
emerged in approximately 20% of UC patients by quan-
tifying fecal hemoglobin concentration on consultation
days. The feasibility of predicting relapse is attractive,
because it would permit earlier and therefore possibly
more effective treatment. If colonoscopy is performed
at the time when fecal hemoglobin concentration in-
creases, but no symptoms of flare-up are observed, clini-
cal relapse can be detected at the presymptomatic stage.
If we start treatment for relapse at this stage, the severity
of flare-ups could be reduced. Moreovet, prophylaxis of
flare-ups may be possible. Thus, follow up of the third-
type of patients with I-FOBT would be beneficial.

Although many laboratory parameters (erythrocyte
sedimentation rate, CRP, platelet count, white blood cell
count, au-antitrypsin) have been proposed as predictors of
clinical relapse in UC*™ it is difficult for these markers
to predict relapse before symptoms emerge as they are
not sufficiently specific or sensitive to inflammation in the
colon. In contrast, increases in I-FOBT values are parallel
with or predictive of the deterioration of symptoms in
more than 80% of UC patients.

One promising predictive marker of relapse in UC is
fecal calprotectin concentration. Tibble ¢ a/* and Costa
et al” reported that in clinically quiescent UC patients
followed for 12 mo, median fecal calprotectin levels
at the beginning of the study in patients who relapsed
were significantly higher than those in patients who did
not relapse. In these reports, however, fecal calprotectin
was measured once, and the concentration could be a
marker of relapse that would occur several months after
the measurement. Calprotectin is a granulocyte cytosolic
protein, and a high fecal concentration of calprotectin
indicates patients who are at risk of relapse. On the
other hand, I-FOBT directly measures the fecal hemo-
globin concentration, and a sequential change in fecal
hemoglobin concentration could be a marker of relapse.
Moreover, I-FOBT measurement was automated within
a short time during outpatient consultation, and the in-
strument can be used as a screening method for CRC.
Thus, sequential I-FOBT measurement is easier and
more useful than the measurement of fecal calprotectin
concentration in predicting early relapse.

There are limitations to this study. First, we adopted
the 1-d method of I-FOBT. In CRC screening, the 2- or 3-d
method is usually recommended because these methods
are supetior to the 1-d method in terms of sensitivity for
colorectal neoplasiamw. Therefore, in the present UC
study the examination of two or three samples of feces
in one consultation day may be more reliable. Second,
I-FOBT can not be used in women during menstruation
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as the value of fecal hemoglobin concentration may be
inaccurate.

In conclusion, we prospectively followed-up UC
patients with I-FOBT. In some patients, an increase in
fecal hemoglobin concentration was a useful marker of
early relapse. The potential for sequential measurement
1s also an advantage of follow-up with I-FOBT. To
confirm the usefulness of I-FOBT in the follow-up of
UC patients, comparative studies are needed between
patients with and without I-FOBT submission.
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