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Granulocyte and Monocyte Adsorption Apheresis in Korean
Conventional Treatment-refractory Patients with Active
Ulcerative Colitis: A Prospective Open-label Multicenter Study

Hyo Jong Kim, M.D.*, Joo Sung Kim, M.D.", Dong Soo Han, M.D.",
Suk-Kyun Yang, M.D.}, Ki Baik Hahm, M.D.", Woo In Lee, M.D.**,
Seog-Woon Kwon, M.D.¥, Jai Hyun Choi, M.D.', Won Ho Kim, M.D.”,
Kyu Yong Choi, M.D.?, and In Sung Song, M.D."

Departments of Internal Medicine* and Laboratory Medicine*¥, Kyunghee University College of Medicine;
Department of Internal Medicine, Hanyang University College of Medicine’ ; Departments of Internal Medicine' and

Laboratory Medicine™, University of Ulsan College of Medicine; Department of Internal Medicine,
Ajou University College of Medicine ' Department of Internal Medicine, Korea University College of Medicine';

Department of Internal Medicine, Yonsei University College of Medicine"; Department of Internal Medicine,
The Catholic University College of Medicine®; Departmfnt of Internal Medicine,
Seoul National University College of Medicine , Seoul, Korea

Background/Aims: In chronic inflammatory conditions such as ulcerative colitis (UC), the migration of granulo-
cytes and monocytes/macrophages from the circulation into the colonic mucosa is especially important in main-
taining inflammation. The aim of this trial was to assess safety and efficacy of granulocyte and monocyte
adsorption apheresis in patients with moderate-to-severe UC refractory to conventional drug therapies. Methods:
Twenty-seven patients with moderate (55.6%) to severe (44.4%) active UC refractory to conventional drug
therapies who had no changes in their conventional therapy regimen in the past two weeks before the recruitment
were enrolled in an open-label trial. Concomitant medications were allowed, and steroids were tapered down ac-
cording to the clinical activity during the course. We used an adsorptive type extracorporeal column (Adacolumn®;
JIMRO, Takasaki, Japan), which selectively adsorb granulocytes and monocytes. Patients took five apheresis
sessions, each with 60 minutes duration for 5 consecutive weeks. The primary efficacy variables were clinical
disease activity, short inflammatory bowel disease questionnaire (SIBDQ), C-reactive protein (CRP), and endoscopic
scores. These variables were scored at regular intervals, and analyzed at week 7 on an intention-to-treat (ITT)
principles. Results: At 7 weeks, 70.4% of patients showed overall improvement. Clinical disease activity (p<
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0.0001), endoscopic score (p<0.001), and the quality of life as assessed by SIBDQ (p<0.0001) were signifi-
cantly improved after the therapy. In 56.3% of concomitant steroid users, tapering down or discontinuation of

steroids was possible. Treatment was well tolerated, and no severe adverse events were observed. Conclusions:

Adacolumn was very efficacious in patients with moderate-to-severe active UC refractory to conventional drug
therapy, but further assessment is needed. (Korean J Gastroenterol 2005;45:34-44)

Key Words: Ulcerative colitis; Granulocyte and monocyte adsorption apheresis
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Table 1. Scoring System and Definition of Improvement for
the Assessment of Efficacy in Ulcerative Colitis Patients
Who Received Granulocyte/Monocyte Adsorption Apheresis

Scoring system Scale

1. Clinical activity score”™ 0-21

2. Endoscopic severity score™ 0-3

3. Laboratory score (ESR/CRP) <20 mm/hr <0.5 mg/dL
4. SIBDQ score”’ 7-70
Definition of overall improvement Sum score

1. Marked improved =5

2. Improved 34

3. Unchanged 0-2

4. Deteriorated -1

For global assessement, scoring system consisted of 4 item
scores were selected. Four items used for the scoring system
were: 1) clinical activity score (scale 0-21), 2) endoscopic sever-
ity score (scale 0-3), 3) laboratory score [ESR (mm/hr)/CRP
(mg/dL)] (scale 20/0.5). 4) SIBDQ score (scale 7-70). For the
assessment of efficacy, overall improvement was defined in 4
categories on the basis of their sum score, and the patient is
rated on a 4-point scale ranging from 3 (markedly improved) to
0 (deteriorated). Sum score is sum of total of all four item scores
in scoring system describing diseases signs and symptoms (clinic
activity, endoscopic severity, laboratory, and SIBDQ score). ESR,
erythrocyte sedimentation rate; CRP, C-reactive protein; SIBDQ,
short inflammatory bowel disease questionnaire.

— —

Fig. 1. Method for delivering granulocyte and monocyte adsorption apheresis therapy. The left side shows the column and its circuit line.
Blood is drawn into the column from the antecubital vein of one hand returns to the patient via the antecubital vein of the other hand.
Blood is circulated through the column placed in an extracorporeal circult consisting of a regular dialysis circult and a pump. The right

side shows a patient with ulcerative colitis receiving apheresis therapy.
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Table 2. Demographic and Baseline Characteristics of the
Patients with Ulcerative Colitis who Received Granulocyte/
Monocyte Adsorption Apheresis

Characteristics No. of cases (%)

Male/Female 17/10
Age (yr) 34.949.1
Disease duration (mo) 43.1+29.7
Length of current exacerbation (mo) 16.2£19.5
Clinical course

Acute fulminant 1 3.7%)

First attack 1 3.7%)

Relapsing remittent 11 (40.7%)

Chronic continuous 14 (51.9%)
Severity

Moderate 15 (55.6%)

Severe 12 (44.4%)
Disease extent

Extensive colitis 12 (44.4%)

Left sided colitis 12 (44.4%)

Proctitis 3 (11.2%)
Concomitant medications at entry

5-ASA 11 (40.7%)

CS 2 (7.4%)

CS+5-ASA 10 (37.0%)

CS+6-MP/AZA 1 (3.7%)

CS+5-ASA+6-MP/AZA 3 (11.2%)

Values represent the meanztstandard deviation.
5-ASA, 5-aminosalicylate; CS, corticosteroid; 6-MP/AZA, 6-
mercaptopurine/azathioprine.
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Fig. 2. Mean change in scoring system among ulcerative colitis patients who received granulocyte/monocyte adsorption apheresis. Values
are expressed as the group medians. Scores for the activity score range from O to 21, with lower scores indicating less disease activity.
Scores for the endoscopic score range from O to 3, with lower scores indicating less disease activity. Scores for the SIBDQ range from 10
to 170, with high scores indicating less disease activity. p values are for the comparison with the value week O. Data were missing for 4

patients who were withdrawn from the study.

ESR, erythrocyte sedimentation rate; CRP, C-reactive protein, SIBDQ, short inflammatory bowel disease questionnaire.
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Fig. 5. Rates of overall improvement in patients with ulcerative
colitis following granulocytes/monocyte adsorptive apheresis with
Adacolumn. The overall improvement was defined in 4 categories
on the basis of their sum score, and the patient is rated on a
4-point scale ranging from 3 (markedly improved) to O (deterio-
rated). *p=0.0293 in Chi-square test. See Table 1 for other
definitions.
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Fig. 4. Colonoscopy/pathology photo-
graphs from sigmoid colon show-
ing typical response to granulocyte/
monocyte adsorptive apheresis with
Adacolumn in a 43-year-old male
with severe extensive ulcerative coli-
tis. (A) Photograph taken at entry
to Adacolumn therapy shows se-
vere inflammation and ulcers (H&
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following 5 Adacolumn sessions
shows remission of inflammation
and ulcers (H&E stain, x200). Cor-
responding pathologic findings in
lower panel correlate with endos-
copic findings.

Table 3. Adverse Events among Ulcerative Colitis Patients
who Received Granulocyte/Monocyte Adsorption Apheresis

Variables No. of adverse events (%)
Headache 2 (1.5%)*
Facial flushing 1 (0.1%)*
Nausea -
Vomiting -
Fever -
Chills -
Nasal obstruction -
Others

Clotting in the leukocyte removal filter NA

Clotting in the blood line NA

* Adverse event (rate) was derived from all Adacolumn ther-
apy sessions (131 sessions).
NA, not available.
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