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  Regardless of  the cause  of  inflammatory bowel dis-
ease  (IBD) involving environmental,  genetic, immune,
and  microbiologica]  agents,i' the final pathway of  tis-

sue  damage in IBD  is mediated  by the  cellular immune
response  in the intestinal mucosa  with  white  blood
cclls. Therefore, we  examincd  its efficacy  and  the

safcty  of  lcukocytapheresis therapy (LCAP)!)with a

leukocyte removal  filter for patients with  IBD  such  as

UC  and  CD  as  LCAP  had been used  successfu11y  in the
treatment of  rheumatoid  arthritis,3) Behget's disease,i)
and  pemphigus vuggaris.']

           Patients and  Methods

  Eight paticnts with  recurred  active  UC  and  5 with

CD  were  included in this study.  Disease severity  of

UC  paticnts were  4 with  severe,  2 with  moderately

severe  and  2 with  mild  grade." Four of  5 CD  patients
had recurrent  concomitant  colonic  and  ileal lesions
with  moderately  severe  and  one  had a first episode  of

scvere  transmural co]itis.S) WC  obtained  informed con-
sent  from  all patients who  participated in this clinical
trial. LCAP  was  performed with  a leukocyte removal
firter, Cellsorba (Asahi Medical Co,, Ltd.)2･3) and  Nafa-

mostat  mesi]ate  (Tbrii Pharmaceutical Co., [lbkyo)fi}
was  used  as  an  anticoagulant.  Three  thousands milli-

litcrs of whole  blood wcrc  processed at  a  blood flow
ratc of 50 ml!min  and  cubitul  or femoral veins  were

used  to connect  to the access  and  return  lines.2) LCAP

was  performed oncc  weekly  for 5 weeks  as  an  inten-
sive  therapy  and  once  every  4 wceks  fOr 5 times as

maintenancc  therapy.  Drugs that had been given to the

paticnts before LCAP  were  gradually withdrawn  then

stopped  when  possiblc.
  Clinieal manifestations,  cenventional  routine  labo-
ratory  tests, and  endoscopic  evuluation  and!or  barium

encma  cxamination  were  followed up  before and  after

5 procedures for each  intensive and  maintenance  thcra-

py. In addition,  C-reactive protein (CRP), erythrocyte
sedimenlation  rate  (ESR), and  flow cytometry  of  T; B,
OKT3+,OKT4+,OKT8+,HLADR+,HLADR+
CD3+,  HLADR+CD4+,  and  HLADR+CD8  cells
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(%) were  monitored  before and  after LCAR

  We  classified  the responses  to the LCAP  into 4

groups: 1) excellent  improvement group, where  clini-

cal symptoms  disappeared and  endescopical  examina-

tion showed  remission  for UC,  IOIBD  score  showed

more  than 50%  improvement for CD, during the inten-
sive  or  maintcnance  therapy; 2) moderate  improvement
group, the clinical  symptoms  improved and  objective

examination  showed  improvement during the intensive
or maintenance  therapy, however, remission  was  not

ascertained  for US. IOIBD  score  showed  25%  to  SO%
improvement for CD; 3) no  change  group, no  clinical

and  no  objective  improvement was  found  during the
intensive and  maintenance  therapy, nor  deterioration

was  found; and  4) deterioration group, subjective  andl

or objective  deterioration was  found during the thera-

py･
  Patients who  showed  no  improvement at  the end  of

either intensive or  maintenance  therapy  were  dropped
out  and  given conventional  treatments such  as an  in-
crease  of drug dosage, new  medication,  andlor  opera-

tion,

                Results

  LCAP  procedures were  well  tolerated by all pa-
tients. There was  no  side  effect  regarding  LCAP  thera-

py  and  routine  laboratory tests for liver and  rena]  func-
tions were  normal  during the therapy. During the inten-
sive  therapy, clinical and  objective  improvements were
found in 11 (84.6%) out  of 13 patients, including 6
with  excellent  improvement and  5 with  moderate  im-

provement status, However, 2 mild  UC  patients (15.4%)
with  a diseasc history of  longcr than 10 years showed
no  change  (Table 1), Clinical and  objective  improve-
ments  maintained  in 8 of 13 patients (61.5%) in the
maintenance  therapy, including 6 with  maintained  rcmis-

sion  status and  2 with  muintained  moderate  improve-
ment  status. Furthermore, alL  these  8 patients have
been showing  remission  status with  LCAP  once  a  month

for more  than 1O months  without  any  other  medications

(1leible 1). One  of  the 2 UC  patients with  moderate
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Ihble 1Clinical feature ofpatients  with  ulcerative  colitis (UC) and  Crehn's disease (CD).

Patient Agqsex,&
    disease

Duration of
disease (years)Drugs

 administered

before LCAP
Severity and
classification

Response for LCAP
IntensiveMaintenance

Excellent

Duration of
improvement

#1

#2

#3

#4

#5

#6

#7

#8

#9

#10

#tl

#12

#13

26 M, UC

27 F, UC

27 F, UC

22 M,  UC

l9 M, UC

32 M, UC

40 E  UC

47 M, UC

19ECD

28 M,  CD

18ECD

19  F, CD

37 M,  CD

1.5

2.5

2.3

3.5

5.0

6.0

10.(}

15,O

(1 wcek)11.0

4.5

2.5

8.0

PI: 60 mgiday

PI: 60 mgtday

PI: 60 mgiday

PO:  50 mglday
S: 3.0 gtday
PO: 50 mg/day
S: 3.0 glday
PO: 40 mg/day
S: 3.0 glday
PO: 20 mgtday
S: 3.0 glday
PO: 3e mgtday
S: 3.0 glday
NencIVHS:

 3.0 glday
IVHNeneIVHNoneIVHED

SevereEntirc
 colon

SevereEntire
 colon

SevereEntire
 colon

SevereEntire
 colon

Moderate
Entire colon
ModerateEntire

 colon

MildEntire
 colen

MildProctitisSevereTCModerate

ECModerate

ECModerate

ECModerate

EC

Excellent

Excellent

Excel]ent

Excellent

Moderate

Moderate

No  change

No  change

Excellent

Excellcnt

Moderate

Moderate

Moderate

Excellent

Excellent

Excellent

Modcrage

No  change

Drop out

Drop out

Excellent

Exce]lcnt

Moderatc

No  change

No  changc

l3  months

1O.5 months

IO months

15 months

14 months

Drop  out

14 months

]Omonths

12months

Drop out

(operution)
Drop out

(operation)

 PI: prednisolone intravenously, PO:  prednisolone orally,  S: salazosulfapyridine,  IVH: intravenous hypera]imentation, ED/ elemenlal

diet, TC: transmural colitis. EC: enterocolitis.

[[bble 2Results  of  C-reactive protein (CRP), erythrocyte  sedirnentation  rate (ESR), and  flow cytometries  performed in the
beth effective  and  ineffective responders.

Normat range

Effective responclers
 Exceilent and  moderate

 {mprovement (n=[7)

Ineffectiveresponders

No  change  (n=3)
Pre PostlntenslveMaintenance Pre PostlntenslveMaintenance

CRP(mg/dl)
ESR  (1 hour)
TceH(%)
B  cell (%)
OKT3+cc]]s(en･)
OKT4+cel]s(%)

OKT8+cel]s(%)
HLADR+cells(%)

HLADR+CD3+{gb)
IJLADR+CD4+(%)

HLADR+CD8+  (%)

o-e.3<1066-894-1758-8425-5617-448-33<8<6<106.1± 5.3u,
52,5± 3ou)
83.1±6.2
12.9 ± 3.1
64,8± 11,5
37.3 ± 8.5

41.6± 7.1
48.S ± 11,7:)

27.3± 2.7A,
5.4 ± 2.2a}

20.1±5.2a,

O.32± o.la･h)
12,5± 12.3b,
84.2±6.3
15,9±4.8
66.7±8.3
43,1 ± 6.3

33,7± 7.3b)
38,6± 6.4ny-b)
17,2±2.ls･b)
5,2± 1.6u)

15,2±3,9H)

O.21± O.lzh)
12.3±6.3L･)
 81± 7.5
16.2± 6.2
63.8±7.9
48.4 ± 3.su･b,
31.1± 4.lb,
33.7± 7.lb)
16.6±2.ss･b)
S.1± 1.9a)

 10±2,2"･b}

2.0± 1,IH,

14.1± 5.ls)
83.2± 4.8
15.7± 3.9
63.1± 9.2
 41 ±2,2
 37± 4.2

 32± 10.5･)
6.5± 10.3u,
1.5± 2.1:)
92 ± 3.IR,

1.35± O.6･-

13.2± 7.1
822 ± 6.8

14.S± 5.1
62.4± 8.8
42.1±3.2
34.4 ± 4.1

33.2± 11,}
7.1± 2.3i,
1.4± 3.1-)
6.8± 2.2･･)

 ].3± O.6u,
11.2± 8.5
80.3 ± 1O14.9

± 4.1
64.1 ± 7.5

37.3±3･,
37,2 ± 6.8

31.2± 87.4
± 2.9",

 1.6± 2.1al
6.6± 2.8g]

Pvalue <e.05. a' Effective group vs  ineffective group, 
b)pre

 vs  post intensive or  maintenance  theTapy.

improvement during the intensive therapy dropped out
bccausc  thc  cndoscopic  finding showed  no  further
improvement after  the maintenance  therapy. In CD, 2
of  the 3 patients who  had shown  moderate  improve-
ment  dropped out  during the maintenance  therapy peri-
od  beeause the stenosis  ileum was  not  resolved  and

surgery  was  necessary  to remove  the stenotic  area.

Howevcr, patient #1O with  CD  who  had had operations

JpnJ Apheresis Nbl 14 No  1 (1995)

to remove  stenotic  area  twice previously showcd  excel-

lent improvement during both the intensive and  the main-

tenance therapy. Dosage of  the drugs such  as pred-
nisolone  and  salazosulfapyridinc  was  gradually de-
creased  and  stopped  during the intensivc therapy in

only  the patients with  improvement,

 The fiow cytometry  results  showed  high initial val-

ues  of  HLADR+,  HLADR+CD3+,  and  HLADR+
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CD8+  cells 9{) decreased and  approached  the normal
range,  OKT8+  cells %  deceased, and  OKT4+cells  %
and  the  ratio  of  OKT4/OKT8  increased after LCAP
therapy significantly  as well  as  the improvements of
CRP  and  ESR  in the only  effective  rcsponders  (Table
2), However, these cells 91} before LCAP  therapy for
the ineffcctive responders  were  generally near  or  with-

in the  normal  rangc  and  their initial values  of  CRP  and

ESR  wcrc  lower than  those of  thc effective  responders,

and  no  significant  changes  were  noted  for them  during
LCAP  therapy. There were  no  significant  changes  for
T, B, OKT3+,  HLADR+CD4+  cells  %  and  TfB

ratio for both groups.

               Discussion

  Thc rcsults  indicated that this therapy was  cffective

for the UC  patients with  relatively  short disease history
regardless  of  thc disease severity  although  it seems  to
be ineffective for the paticnts with  a long disease histo-
ry. LCAP  was  ineffcctive towards  CD  patients with  a

stenotic  lesion, however the patient with  operations  to

removc  the stenotic  ]esions may  benefit from LCAP
therapy. It has been reported  that the number  of active

WBC  had increased in the patients with  active  UC  and

CD,7) In the results  of  fiow cytometry,  high initial val-

ues  of  HLADR+,  HLADR+CD3+,  and  HLADR+
CD8+  cells %  before the initiation of  LCAP  decreased
and  approached  the normal  range  only  in the patients
with  effective  respense  and  they  wcre  almest  within

the normal  range  in the ineffective responders  (Thble
2). These resuits  of  CRR  ESR, flow cytometry,  and

relatively  mild  disease severity  in thc ineffective respon-

ders suggest  that the infiammation of  the intestine may

have  been  burnt out  already  in them.

  The clinical  improvcment in thc absence  of  any

additional  medical  treatment suggcsts  that LCAP  had
an  effect on  the causal  mechanism(s)  of IBD  and  that
the cause  of  IBD  is strongly  associated  with  cell-medi-

ated  immune  responses,S)  The present results showed

that LCAP  is a safe  and  effcctive  treatment  for patients
with  IBD. These promising results  may  justify con-

ducting a larger scale  controlled  study  for testing the
cffect of  LCAP  for IBD.
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