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Table 1 The expression of fibrotic/cirrhotic markers on the HSCs activation in various human pathologies and cirrhotic models

Human Human hepatic Rat Rat Rat BDL Rat CCl,
hepatic fibrosis cirrhosis BDL model CCl; model model (ours) model (ours)
KGF* ++ ++ ++ +
a-SMAP + +++ ++ + ++ +4
GFAP® ++ + +4+ +++ +++

Our results of immunohistochemistry in the damaged liver induced by BDL were similar to those from previous reports

* Steiling et al. [17] reported KGF was expressed in human chronic liver
P Cassiman et al. [13] demonstrated o-SMA and GFAP were expressed not only in rat models, but also in human hepatic fibrosis and cirhosis

Electron microscopy revealed that lipid droplets were
almost depleted in BDL as well as CCl, model, which were
recovered to some extent by administration of vitamin A.
This suggests that vitamin A administration restored vita-
min A level in HSCs, which may contribute to histological
repair of the liver from the surgical and medical insults.
Some reports have mentioned the anti-oxidant effects of
vitamin A [15, 16], and others suggested vitamin A stored
in HSC prevents HSC itself from activating [7, 8].

Subsequently, we tried to investigate the effectiveness
of anti-fibrotic changes derived from vitamin A. There are
many markers indicating HSC activation. KGF [17] and
o-SMA [18-20] are definitive markers of hepatic fibrosis.
GFAP is a protein that originates in the glia cells of the
central nervous system, and is acknowledged as a detective
marker of degenerative diseases such as multiple sclerosis
[21]. It has been reported that GFAP increases in hepatic
fibrosis, in a similar way to desmin and nestin [22]. It is
generally accepted that GFAP expression is seen in human
hepatic fibrosis in its early phase. After that, KGF and
a-SMA are found while fibrosis is progressing [23]. Steil-
ing et al. reported that KGF strongly expressed in human
chronic liver disease (Table 1) [17], and Cassiman et al.
{13] demonstrated that «-SMA and GFAP are highly
expressed in human hepatic fibrosis and cirrhosis
(Table 1). Our results that expression of all three fibrotic
markers was enhanced in the rat BDL model were con-
sistent with those clinical observations. On the other hand,
vitamin A administration reduced the expression of those
three markers, and immunohistochemical electron micro-
scopy using anti-GFAP antibody with morphometric
analysis showed that the expression of GFAP in the
BDL + vitamin A group was significantly lower than that
of the BDL-treated alone. These results indicate that vita-
min A suppresses the expression of GFAP in the HSCs in
the BDL rat model. Taken together with the histological
findings, vitamin A administration may improve the his-
tological damages and fibrosis in the BDL-treated liver by
restoring vitamin A in the HSCs.

With regard to GFAP expression, there are a number of

paradoxes. GFAP expression has been reported in normal

livers, but rarely in fibrotic livers [23]. Conversely, in
genome assay, Maubach et al. [24] reported that GFAP
expression was upregulated in accordance with the HSCs
activation. One reason for this apparent contradiction could
be that the former findings came from in vivo experiments,
while the latter from in vitro. In vivo experiments may
allow interaction between HSCs and surrounding cells.
Minicis et al. [25] determined gene expression changes in
different models, and found that in culture- and in vivo-
activated HSCs displayed a significantly different gene
expression patterns. Our results suggest that GFAP
expression was enhanced by activation of HSCs in vivo.

There are some limitations in this study to make a
conclusion of anti-fibrotic efficacy of vitamin A adminis-
tration on BDL-treated rat liver as a model of BA. First,
most of this study is a qualitative observation with only one
quantitative element. Hence, we should perform more
quantitative analyses concerning chemical mediator of
hepatic fibrosis such as TGF-beta/Smad pathway, common
markers of fibrosis such as pro-collagen, and serum level of
hyaluronic acid in the future. Also, further morphometric
study should be required to elucidate the role of vitamin A
in development of hepatic fibrosis. Second, the BDL model
is an acute cholestatic model that is not equivalent to
clinical situation of BA, which is rather chronic. Third, the
expression of GFAP in electron microscopy showed dis-
tinct localization in the nuclei of HSCs. The reason of this
localization is not clear. Garcia et al. [26] reported GFAP
and nuclear lamins share an epitope recognized by the
same monoclonal antibody. It may be possible that nuclear
lamins sharing an epitope recognized by the same anti-
GFAP antibody were detected in this experiment.

Despite of these limitations, this is the first study to
investigate the effect of vitamin A on the damaged liver
induced by BDL as a rat model of BA. Our results suggest
that vitamin A administration may ameliorate hepatic
fibrosis by restoring vitamin A level in the HSCs, and
supplement of vitamin A in the clinical setting may con-
tribute not only to improvement of the nutritional status but
also to prevention of progressive hepatic fibrosis in BA
patients.
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ABSTRACT

Objective: Leukocytapheresis (LCAP) is a nonpharmacologic therapy that
has recently been used to treat ulcerative colitis (UC). This multicenter open-
label study prospectively assessed the efficacy and safety of LCAP in
pediatric patients with UC.

Patients and Methods: Twenty-three patients ages 8 to 16 years with
moderate (n= 19) to severe (n = 4) steroid-resistant UC were enrolled. One
of 2 LCAP columns with different volumes (model EX and the half-volume
model EI) was selected, according to body weight. LCAP was performed
once per week for 5 consecutive weeks. Clinical and laboratory data were
collected at predetermined time points. The primary endpoint was decreased
stool frequency/hematochezia score, and secondary endpoints were clinical,
laboratory, and endoscopic improvements.

Results: The stool frequency/hematochezia score decreased significantly
from 4.5 £ 1.2 before treatment to 1.6 == 1.9 after the fifth treatment. Clinical
parameters, including stool frequency, presence of visible blood, abdominal
pain, and body temperature, were significantly improved. Fecal calprotectin
decreased significantly. Endoscopic findings evaluated using Matts score
also improved (P < 0.01). The steroid dose decreased from 1.1 4 0.4 mg/kg
before treatment to 0.8+ 0.5mg/kg after treatment. There were no
significant differences in changes between the EX and El columns. The
incidence of adverse effects was 61%, although none was serious. The most
common adverse effects were decreased hematocrit and hemoglobin
concentration.

Conclusions: The present study showed that LCAP was well tolerated in
children with UC, mostly moderate, and was as effective as in adults. The
types of pediatric patients best suited to LCAP remain to be determined.
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eukocytapheresis (LCAP) has recently been developed in

Japan as a possible treatment for active ulcerative colitis
(UQ). It is a form of extracorporeal therapy that removes leukocytes
and blood platelets, which may be involved in inflammation, from
the peripheral blood, by passage through a column housing a
polyester fiber nonwoven fabric cloth rolled up into a cylindrical
shape. The leukocyte adsorption principle of LCAP is attributed to
the cells” adhesiveness and a sieving effect. It has been reported that
1 to 1.5 x 10'° leukocytes (granulocytes, monocytes, lymphocytes)
and approximately 5x 10'" blood platelets are removed during
apheresis of 3 L of blood (1). LCAP has been shown to suppress
inflammation by removing activated leukocytes that cause inflam-
mation (2), normalizing platelet function by removing activated
platelets (3,4), reducing the number of reactive oxygen-species—
producing granulocytes (5), improving the effector T-cell/suppressor
T-cell balance (6), and inhibiting proinflammatory cytokines (7,8).

In adult patients, LCAP has been reported to be more
effective than increasing the steroid dose as a treatment for
steroid-resistant disease (9—12), and may also be effective in
steroid-free patients (13). The Japanese guidelines for the manage-
ment of UC (14), which were developed by the Research Group for
Intractable Inflammatory Bowel Disease, funded by the Japanese
Ministry of Health, Labour, and Welfare, indicate LCAP for
patients who fail to respond to 1 to 2 weeks of prednisolone
(PSL) treatment at an adequate dose (30—40mg/day).

Only a few retrospective case reports have been published on
LCAP therapy in children (15,16), and its usefulness and safety in
such patients are thus largely unknown. An additional problem is that
the available columns are unsuitable for the treatment of pediatric
patients with low body weights because of the large volume of
extracorporeal circulating blood. A new column (model EI), which
uses the same material as the EX column but with only half the
volume, has recently been developed and is expected to increase the
availability of LCAP for children. In the present study, we assessed
the efficacy and safety of LCAP in pediatric patients with UC using
the standard EX and the reduced-volume EI columns.

PATIENTS AND METHODS
Study Design

The present study was a prospective open trial conducted at
21 participating institutions. The study protocol was reviewed and
approved by the institutional review board of each participating
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institution. Age-appropriate patient consent or assent was obtained,
in addition to informed parental consent.

Patient Selection

The present study enrolled subjects between the ages of
8 and 16 years with steroid-resistant moderate-to-severe UC,
including 1 fulminant case. UC was diagnosed on the basis of
standard clinical and endoscopic criteria. A patient was regarded as
steroid-resistant when the decrease in stool frequency/hematoche-
zia score was <1 after at least 2 weeks of oral or intravenous
steroid therapy (PSL >1mg-kg™'-day™' or >40 mg/day), or if
the score had increased by >1 at the end of the first week.
Continuous use of preceding drugs (mesalazine, salazosulfapyr-
idine, and azathioprine) was permitted on the condition that they
had already been used for at least 2 weeks and that the dose was not
changed or reduced during the period of the trial. Patients who were
being treated with cyclosporine or steroid pulse therapy or who had
participated in another clinical trial in the last 6 months were
excluded.

Patients with the following conditions were excluded from
the present study: toxic megacolon, serious kidney dysfunction or
circulatory disorders, currently pregnant, currently breast-feeding,
serious infection, a history of shock during extracorporeal circula-
tion, a history of nafamostat mesilate hypersensitivity, prescribed an
angiotensin-converting enzyme inhibitor, a blood platelet count
<100,000/wL, and a white blood cell count <3000/p.L.

LCAP Treatment

During LCAP treatment, blood was continuously drawn
from a cubital or femoral vein into the extracorporeal circuit by
a blood pump, passed through the column, and then returned to a
cubital or femoral vein on the opposite side of the inlet. In the
present study, 2 types of columns with different volumes were used.
The EX column used in clinical practice has a volume of 170 mL,
whereas the recently developed EI column has a volume of 90 mL,
approximately half the volume of the EX. The choice between the
EX and EI columns depended on the patient’s body weight. The EI
column was used for patients with a body weight of 20 to 30 kg, and
the EX column was used for patients weighing >40kg. The
investigator in charge decided which column to use for patients
who weighed between 30 and 40kg, based on each patient’s
general condition.

The volume of blood processed during a single treatment
with either column was 30 to 50 mL/kg. Treatment was performed
at a blood flow rate of 30 to 50 mL/min with the EX and 15 to
25 mL/min with the EI column. Nafamostat mesilate was used as
the anticoagulant.

Study Protocol

LCAP therapy was performed once per week for 5 conse-
cutive weeks in moderate and severe cases. In the fulminant
case, LCAP was performed twice during the first week, and then
once per week for the next 4 weeks. LCAP therapy could be
performed once per week for an additional 5 consecutive weeks
from the sixth week onward, at the discretion of the investigator
in charge.

The primary endpoint was a decrease in baseline (pretreat-
ment) stool frequency/hematochezia score after 5 treatments.
Presence or absence of remission, stool frequency before treat-
ment and after 5 treatments, hematochezia, body temperature,
abdominal pain, steroid dose, serum C-reactive protein level,
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erythrocyte sedimentation rate, hemoglobin concentration, fecal
calprotectin, Lichtiger clinical activity index (CAI) (17), and
Matts endoscopic score (Appendix A) (18) were assessed as
secondary endpoints.

The stool frequency/hematochezia score was calculated as
the sum of the diarrhea frequency score and visible fecal blood
score using Lichtiger CAIL Severity of UC was defined according
to the diagnostic criteria for Crohn disease and UC, modified
Truelove criteria, published by the Ministry of Health, Labour,
and Welfare (Appendix B) (14). Remission was defined as no fever,
no abdominal pain, no blood in the stools, a normal frequency and
consistency of bowel movements, and normal erythrocyte sedi-
mentation rate (<30 mm/h) and C-reactive protein (<1.0mg/dL)
values (19).

In addition, we assessed the number of patients with
improvements, defined as reductions in stool frequency/hemato-
chezia score >2 points or reduction in Matts endoscopic score > 1
grade. We also evaluated the decrease in PSL dose after LCAP
therapy.

Most patients enrolled in the present study had moderate
disease and only 4 had severe/fulminant disease as described
below; thus, the effect of disease severity on the efficacy of
treatment was not clearly demonstrated. We retrospectively classi-
fied the patients into 2 groups according to disease severity and
PSL administration: group 1 (n=15) included patients with mod-
erate disease treated with oral prednisone and group 2 (n=38)
included patients with severe/fulminant disease (n =4) or patients
treated with intravenous steroids (n=4), and compared stool
frequency/hematochezia scores before and after LACP treatment
between these 2 groups.

Statistical Analysis

Last observation carried forward was used as a substitute for
the next measurement after 5 treatments; however, if no supple-
mentary data other than baseline data existed because of discontinu-
ation or dropping out, the worst value of all of the subject’s data was
substituted. Numerical data were analyzed using Wilcoxon signed
rank-sum test, and categorical data were analyzed using the Fisher
exact test. Values of P < 0.05 were considered to be significant.

RESULTS

Twenty-three patients ages 8§ to 16 years were enrolled. Their
backgrounds are shown in Table 1, and the patient disposition is
shown in Figure 1. Eleven patients were treated using an El and 12
using an EX column. LCAP treatment was discontinued and
switched to another form of treatment in 1 patient because the
abdominal pain and fever associated with UC became more severe
during the first course of treatment.

Clinical Outcome

The stool frequency/hematochezia score decreased signifi-
cantly, from 4.5+ 1.2 before the series of LCAP therapy to
1.6 £ 1.9 after LCAP therapy (P < 0.01). The remission rate was
9/23 (39%) patients, and clinical improvements were noted in 19/23
(83%) patients. Stool frequency, hematochezia, and abdominal pain
improved in 74%, 78%, and 63% of patients, respectively. There
was no change in body temperature after treatment. Lichtiger CAI
score also decreased significantly, from 9.9+4.1 after the first
LCAP to 5.4+4.5 after the fifth LCAP (P <0.01). Matts endo-
scopic score improved significantly from 0/0/12/4 (grade 1/2/3/4)
before therapy to 4/9/2/1 (grade 1/2/3/4) after therapy (P < 0.01).
The PSL dosage decreased in 18/23 (78%) patients, from
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TABLE 1. Patient characteristics

Factor Category classification ~ Data %

Sex Male 16 70
Female 7 30

Age, y 13.2+23

Body weight, kg 382+11.4

Duration of illness, mo 18.1+£23.2

Pathological type Pancolitis type 15 65
Left-sided colitis type 8 35

Severity Moderate 19 83
Severe 3 13
Fulminant 1 4

Data are numbers with percentages in parentheses, or mean = SD.

1.1 £ 0.4 mg/kg before therapy to 0.8 £0.5mg/kg after therapy.
Fecal calprotectin and the leukocyte count were also lower after
therapy than before therapy (Table 2).

The changes in stool frequency/hematochezia score and
Lichtiger CAI score are shown in Figure 2. Both scores decreased
in a similar manner with each treatment, with a correlation coeffi-
cient of r=0.8986 (Fig. 3).

The changes in stool frequency/hematochezia score between
baseline and after treatment using the EX and EI columns are shown
in Figure 4. The stool frequency/hematochezia score decreased
significantly, from 4.8 £ 1.3 before treatment to 1.5£2.1 after
treatment with EI, and from 43 +1.1 before treatment to
1.8 £ 1.9 after treatment with EX. Matts endoscopic score improved
in both groups after treatment.

The stool frequency/hematochezia scores before and after
LACP treatment in group 1 were 3.9 4- 1.4 and 0.7 &= 1.7, and those
in group 2 were 5.8 4 1.0 and 2.0 2.4, respectively.

Adverse Effects

Adverse effects were reported in 14 of the 23 patients (61%):
S/11 (45%) with EI and 9/12 (75%) with EX. The most common

Patients for whom informed
consent was obtained
n=23

Body weight Body weight Body weight
20 kg to <30 kg 30 kg to <40 kg* =240 kg
n=5 n=7 n=11
n=6 n=1]
Model El Model EX
n=11 n=12
Treatment Treatment Treatment
discontinued completed completed
n=1 n=10 n=12

Continuation
difficult because of
persistent severe
abdominal pain and
fever n=1

FIGURE 1. Patient disposition. "Decided by physician based
on the patient’s conditions.

www.jpgn.org

adverse effects were a decrease in hematocrit in 6 patients
(26.1%), pain at the infusion site in 5 patients (21.7%),
and a decrease in red blood cell count in 3 patients (13.0%).
None of the adverse effects were considered to be serious,
and none necessitated discontinuation or interruption of
treatment.

DISCUSSION

Two types of cytapheresis therapy, LCAP and granulocyte/
monocyte apheresis (GMA), have recently been developed for UC
in Japan. Circulating granulocytes, monocytes, and lymphocytes
are removed by LCAP using a Cellsorba column (Asahi Medical,
Tokyo, Japan), whereas granulocytes and monocytes are removed
by GMA using an Adacolumn (JIMRO, Takasaki, Japan), with
little effect on lymphocytes. Cytapheresis therapy has been used to
treat many adult patients with UC (9-13,20), and its efficacy and
safety have been reported. Although a few reports have also
suggested its usefulness in children (15,16,21-23), these were
case reports with small numbers of patients, and most of them used
GMA (21-23).

The present study was performed to determine the efficacy
and safety of LCAP in steroid-refractory pediatric patients. The data
showed a significant decrease in the stool frequency/hematochezia
score, from 4.5 + 1.2 before a series of LCAP therapy, to 1.6 £ 1.9
after LCAP therapy. Improvement, defined as a decrease in stool
frequency/hematochezia score by >1 or a decrease in Matts endo-
scopic score by >1 grade, was achieved in 19 out of 23 patients
(83%). In addition, laboratory parameters such as fecal calprotectin
and white blood cell count were reduced after therapy. The results
of a randomized multicenter trial in adult patients with moderate
and severe steroid-resistant UC showed an improvement rate of
74% in the LCAP group, which was significantly higher than the
38% improvement rate in the intensive PSL therapy group, in which
the dose of PSL was increased (9). Another double-blind study
using sham columns found an improvement rate of 80% in the
LCAP group, which was significantly higher than the 33% in the
sham-column group (P < 0.05) (10). The improvement rates in
children in response to LCAP shown in the present study suggest
that this treatment has an efficacy similar to that demonstrated
in adults.

Some previous reports have suggested that some adverse
effects of steroids are more serious in children than in adults
(24,25). In the present study, the steroid dose was reduced in 18/
23 (78%) patients, compared with the dose before LCAP therapy,
suggesting that LCAP may be helpful in allowing a reduction in
steroid dose in pediatric UC, thus mitigating the adverse effects
of steroids.

The present study was performed as an uncontrolled study
because the use of sham columns is ethically unacceptable in
clinical trials involving children. Some reports, however, have
shown improvements in the natural course of UC (26), and the
results of the present study may therefore have included the effects
of natural changes in the course of the disease. It should also be
noted that the long-term effects of this therapy were not determined
in the present study, and further studies are needed to explore
this aspect.

In the present study, the effect of disease severity on the
efficacy of LCAP was not clear. Previous studies have reported
reduced or delayed efficacy of LCAP therapy in patients with
deeply penetrating ulcers or in steroid-dependent patients,
suggesting that not all patients with UC benefit from LCAP
(12). Further clinical studies are needed to confirm the usefulness
of LCAP therapy in children and to determine the type of pediatric
patients in whom LCAP is indicated.
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TABLE 2. Clinical test values before and after treatment

Overall, n=23

Parameter Pre

Fecal calprotectin 6636.2 + 13,667.9

RBC count, x10%uL 431.0455.2
WBC count, /uL 14,181.7£7951.8
Platelet count, x 10%/uL 40.0+222
Hemoglobin, g/dL 11.6+£2.2
CRP, mg-dL ™" qualitative ™' 1.1+1.6
ESR, mm/h 3254273

6W™ Results of the statistical analysis™™

2568.1 +3564.3 P <0.05
422.7+66.8 NS

9745.2 +4982.1 P <0.01
347+ 144 NS
11.54+2.0 NS
07415 NS
20.5+£16.6 NS

All data are mean &= SD. CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; NS = nonsignificant; RBC =red blood cell; WBC = white blood

cell.

* RBC count, WBC count, platelet count, hemoglobin, and CRP data at the time that treatment was stopped were used as the posttreatment data for the patient
whose treatment was discontinued after the first week. Fecal calprotectin and ESR were not measured after treatment, and the worst data from all of the patients

(calprotectin: 11,195.9 pg/g; ESR: 52.0 mm/h) were substituted.
** P values according to Wilcoxon signed rank-sum test.

The wusual recommended volume of extracorporeal
circulating blood is 10% of the patient’s total blood volume.
The volume of extracorporeal circulating blood using the EX
column is the sum of the column volume (170mL) and the
volume of the circuit. The volume in patients whose body weight
is <30 kg may thus exceed 10%, making the treatment difficult to
perform. In the present study we used the newly developed EI
column (90 mL), the volume of which is half that of the EX. The
flow rate of circulating blood also can be reduced with the EI to half
that required with the EX. The results showed an improvement in
10/12 (84%) patients with UC, younger than 18 years of age,
weighing 38 to 60kg, and treated with EX, and in 9/11 (82%)
patients younger than 18 years of age, weighing 21 to 36 kg, and
treated with EI. This suggests that LCAP using a column with a
smaller volume can be an effective treatment in patients with low
body weight.

Adverse effects occurred in 14/23 (61%) patients. The
nature of the adverse effects was similar to that previously reported
for other types of apheresis treatment, and none of them were
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‘g 7 7] 21
5 J
s & ]
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°g 1 8
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(n) (23) (23) (23) (22) (22) (22) (22) (20) (19) (19) (17) (15

FIGURE 2. Changes in stool frequency/hematochezia score
and CAl score. Treatment of 1 patient was discontinued after
1 week. After the endpoint at 6 weeks of treatment, obser-
vation was continued until 11 weeks, and observations ended
when any treatment besides LCAP was added. CAl=clinical
activity index, EP =endpoint.
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serious. An iron preparation was used in some patients to treat the
most common adverse effect, anemia, manifested by a low hem-
atocrit, and all of these patients recovered. The next most common
adverse effect was pain at the infusion site. It is possible that the
reported frequency of this effect was high because the study
subjects were children, who are more afraid and less tolerant of
injection pain.

Although several different types of CAI score (17,27,28)
have been used as evaluation indices for UC in adult patients, we
developed stool frequency/hematochezia score as a primary end-
point for use in the present study. The previous scores include
several items that require subjective judgment, such as abdominal
pain and feelings of well-being; however, we considered that the
primary endpoint should not involve highly subjective items
because the open-label nature of the study meant that the impressive
appearance of an apheresis device may be associated with a
considerable placebo effect. The Pediatric UC Activity Index
(29) was not available at the start of this trial. We therefore

(points)

CAl score

n=134
L4 r=0.8986

0 ¢ 1 i L 1 i

| .
0 1 2 3 4 5 6 7 (points)

Stool frequency/hematochezia score

FIGURE 3. Correlation between stool frequency/hematoche-
zia score and CAl score. CAl = clinical activity index.
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FIGURE 4. Changes in stool frequency/hematochezia score (before/after treatment). Data at the time treatment was discon-
tinued were used as the posttreatment data for the patient whose treatment was discontinued after 1 week. Pvalues according to

the Wilcoxon signed rank-sum test.

developed a special score using the 2 main items from Lichtiger
CAI to produce a score that was as simple and objective as
possible. This score was highly correlated with Lichtiger CAI
(r=0.8986).

In summary, by selecting an appropriate column for the
patient’s body weight, LCAP could be performed safely and
effectively in pediatric patients with UC, despite a wide range of
ages and body weights. The efficacy of the procedure was com-
parable to that performed in the adult population. The results of the
present study suggest that LCAP can be a useful medical procedure
for pediatric patients in the active phase of UC, and further studies
are required to determine the types of pediatric patients best suited
to LCAP therapy.
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APPENDIX A
MATTS SCORE'®

Score Description

1 Normal

2 Mild granularity of the mucosa, with mild
contact bleeding

3 Marked granularity and edema of the mucosa,
contact bleeding, and spontaneous bleeding

4 Severe ulceration of mucosa with hemorrhage

39

APPENDIX B
CLASSIFICATION OF UC BY SEVERITY'*

Variable Severe Moderate Mild
(1) Frequency of >6 times Intermediate <4 times
defecation between severe
and mild

(2) Apparent melena (+++) (+) to (=)
(3) Fever >37.5°C Absent
(4) Tachycardia >90/min Absent
(5) Anemia Hb <10 g/dL Absent
(6) Erythrocyte >30 mm/h Normal

sedimentation rate

Rated as ‘‘severe”” when criteria (1) and (2) and 1 of the systemic
symptoms (3) or (4) are satisfied, and at least 4 of the 6 criteria are satisfied.
Rated as “‘mild’” when all of the 6 criteria are satisfied. Among patients with
“severe’” disease, those showing extremely severe symptoms are classified
as having *‘fulminant”” disease, and, depending on the rapidity of the discase
onset, ‘‘fulminant’” disease is subdivided into ‘‘acute fulminant’” and
“‘relapsing fulminant’’ disease. Criteria for the diagnosis of fulminant
UC: patients satisfying all of the following criteria are classified as having
“fulminant’’ disease:

(1) Satisfying the criteria for ‘‘severe’’ disease.

(2) Bloody stools occurring at a frequency of about 15 times/day or more.

(3) Persistent high fever (38°C or higher).

(4) Increase of the leukocyte count to 10,000/mm’ or more.

(5) Severe abdominal pain.

L-Ib = hemoglobin; UC = ulcerative colitis.

Modification of Truelove criteria.

www.jpgn.org
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