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INTRODUCTION
The term “inflammatory bowel disease (IBD)” usually 
means two similar but distinct chronic diseases of  the gut: 
ulcerative colitis (UC) and Crohn’s disease (CD) character-
ised by episodes of  remission and exacerbation with sys-
temic complications[1-4].

During the last 20 years the treatment of  IBD has been 
greatly improved although it is still empirical due to its 
unknown aetiology[5-8]. It seems that both ulcerative colitis 
and Crohn’s disease are multifactorial in origin. However, 
regardless of  the cause, the final pathway of  tissue dam-
age in IBD is mediated by the cellular immune response 
through white blood cells in the intestinal mucosa. Corti-
costeroids are a mainstay of  acute therapy for moderate to 
severe ulcerative colitis or Crohn’s disease. However, up to 
40% of  patients do not respond to the high-dose steroid 
therapy. So, new therapeutic approaches are needed to 
improve the clinical outcome of  active steroid-refractory 
IBD.

Classic immunosuppressant drugs like azathioprine 
or mercaptopurine need some weeks to exert their full 
activity, so they are useless during the acute phases of  
the disease. Moreover, newer immunosuppressants like 
cyclosporine A have shown only a temporary benefit and 
often serious side effects.

In recent years some trials have suggested that leuko-
cytapheresis can be a useful and safe way to induce clinical 
remission in patients with IBD[9-11, 15]. Subsequent trials 
have proved that granulocytapheresis (GCAP), a technique 
that sequestrates much selectively granulocyte and mono-
cyte subpopulations, is equally effective in patients with 
active IBD[16, 17].

Even if  with a limited casuistry, we aimed at bulking 
the published data by referring our experience with GCAP. 
We analyzed the clinical, endoscopic and laboratory pa-
rameters of  patients with active, steroid-refractory IBDs, 
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Abstract
AIM: To report our experience with the use of granulo-
cytapheresis (GCAP) in 14 patients with active steroid-
refractory inflammatory bowel disease (IBD) in order to 
evaluate its efficacy in achieving remission and maintain-
ing a long lasting symptom-free period.

METHODS: The activity of the disease was evaluated 
by clinical activity index (CAI) and endoscopic index (EI) 
in ulcerative colitis (UC), while by Crohn’s disease activity 
index (CDAI) in Crohn's disease (CD). The patients were 
treated using the AdacolumnTM system, an adsorption 
column which selectively binds to granulocytes and 
monocytes. One session/week of GCAP was performed 
for 5 wk. Steroids were stopped during apheresis.

RESULTS: All the patients completed the five-week 
course showing no complications. At the end of the last 
session, 93% of patients showed a clinical remission of 
the disease that persisted for 6 mo. Nine months after 
the end of the treatment, 60% of the cases maintained 
remission, while 23% of the patients were still in clinical 
remission after 12 mo.

CONCLUSION: Even if the number of our patients with 
steroid-refractory IBDs was not big, we can assert that 
GCAP is well tolerated and effective, especially in the 
first six months after the treatment, in a significant per-
centage of cases. The rate of sustained response drops 
slightly after 6 mo and significantly after 12 mo, however 
the absence of severe side effects can be a stimulus for 
further evaluating new schedules of treatment.
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before and after the completion of  GCAP during a follow-
up period of  12 mo. This work was to get more informa-
tion about the real effectiveness of  GCAP in achieving 
remission and possibly in maintaining it.

MATERIALS AND METHODS
All the patients with UC or CD treated with GCAP in 
our department because of  steroid-resistant IBD were 
followed up by monitoring clinical, laboratory and endo-
scopic parameters for UC.

Before admitted for GCAP, all patients signed an 
informed consent and underwent routine laboratory 
tests and basal ECG. Moreover, they were visited by a 
cardiologist in order to exclude serious cardiovascular 
diseases.

All patients received a 5-session (1 session/wk) treat-
ment with GCAP. This was an extracorporeal procedure in 
which 1.8 L of  blood was filtered through an Adacolum-
nTM (JIMRO, Takasaki, Japan). AdacolumnTM is a 335 mL 
capacity column filled with 35 000 cellulose diacetate beads 
(2 mm in diameter) that bind to granulocytes and mono-
cytes via the CR3 receptors present on these cells. Each 
apheresis procedure required the addition of  1500 UI of  
sodium heparin as an anticoagulant. Blood was obtained by 
antecubital vein puncture. Methylprednisolone daily dose 
was progressively reduced until discontinuation in a 6-wk 
period (one week after the last apheresis procedure). Con-
comitant treatment with aminosalicylates was maintained 
during the treatment and follow-up at the same dosage.

In ulcerative colitis patients, the activity of  the disease 
was evaluated by clinical activity index (CAI): Clinical re-
mission was defined if  less than 6 and endoscopic index 
(EI): endoscopic remission was defined if  less than 4. In 
the subjects with Crohn’s disease, the activity was meas-
ured by Crohn's disease activity index (CDAI): clinical re-
mission was defined if  less than 150.

After the end of  the five-week course of  granulocyta-
pheresis and every 3 mo, each patient was visited for a 
clinical and endoscopic assessment, paying particular at-
tention to the activity indices. The subjects who achieved 
clinical remission were followed up for 12 mo by the last 
session of  GCAP.

Relapse was defined as an increase of  clinical and en-
doscopic scores (CAI, EI, CDAI) more than 6, 4 or 150 
respectively. Patients who were on 5-aminosalicylic acid 
continued this medication but no additional treatment.
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Hemograms, biochemistry and coagulation were re-
corded during the apheresis treatment.

Statistical analysis
Data were expressed as mean ± SD if  required. Student’
s t test for paired variables was performed. Statisticcal 
analyses were analysed with SPSS 11.5 (®SPSS inc. 2002).

RESULTS
We treated and followed up 14 patients (8 with ulcerative 
colitis and 6 with ileal Crohn’s disease).

Baseline characteristics
Baseline characteristics of  the 8 UC patients were mean 
age: 35.2±7.4 years; female/male ratio: 3:5; mean time 
of  disease history: 7.8±3 years. All patients had an active 
pancolitis with a mean CAI of  10.0±3.4 at baseline and a 
mean endoscopic index (EI) score of  10.5±2.5 (Table 1). 
All the patients showed an active disease and were treated 
with 0.8-1 mg/kg pre d of  i.v. or i.m. methylprednisolone 
and 2.4 g/d of  oral mesalazine during the 8 wk period 
prior to GCAP initiation, without achieving response. 
None of  the patients was under inmuno-supressor therapy 
at baseline but all of  them were on mesalazine at 2.4 g/d.

Baseline characteristics of  the 6 CD patients were 
mean age: 37.8±2.5 years; female/male ratio: 3:3; mean 
time of  disease history: 7.1±3.2 years. All patients had an 
active ileal CD with a mean basal CDAI of  213.3±32.0 
(Table 2).

Induction of remission in UC patients
One week after GCAP treatment, all UC patients achieved 
remission (Figures 1A and 1B) and stopped methyl-
prednisolone treatment. The mean CAI decreased from 
10.0 ± 3.4 to 3.5 ± 1.2 (P < 0.001). Also EI decreased from 
10.5±2.2 to 2.6 ± 0.5 (P < 0.001). The mean values of  CRP 
and ESR decreased from 32.5 ± 11.2 to 4.5 ± 4.7 mg/L 
(P < 0.001) and 48.5 ± 8.6 to 15.0 ± 2.3 mm/h respectively 
(P < 0.001) (Figures 3A and 2B).

Induction of remission in CD patients
One week after GCAP treatment, 5 out of  6 patients 
achieved remission (Figure 3A) and stopped methylpred-
nisolone treatment. The mean CDAI decreased from 
213.3 ± 32.0 to 135 ± 50 (P < 0.015). The mean CRP values 
decreased from 39.0 ± 12.6 to 9.5 ± 9.1 mg/L (P < 0.01) 
and ESR values from 52.3 ± 9.8 to 21.7 ± 18.0 mm/h 
(P < 0.05) (Figures 3B and 3C).

Table 1 Baseline characteristics of UC patients (n=8) (mean ±
SD)

Female/Male      3/5
Age (yr) 35.2 ± 7.4
Colonic involvement All PanUC
Disease duration (yr)   7.8 ± 3.0
Basal CAI 10.0 ± 3.4
Basal EI 10.5 ± 2.5

Table 2 Baseline characteristics of CD patients (n=6) (mean ±
SD)

Female/Male      3/3

Age (yr)   37.8 ± 2.5
Disease location All ileal CD
Disease duration (yr)     7.1 ± 3.2
Basal CDAI 213.3 ± 32.0
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Adverse events
All the patients completed GCAP without severe side 
effects. Only a transient mild headache was recorded in 
two patients during the procedure.

Follow-up
All the patients were followed up for 12 mo after GCAP 

treatment and no additional treatment was added. Clini-
cal remission persisted for 6 mo in all the patients and 
was achieved early after apheresis (93%). At the 9th mo 
of  follow-up, 6 of  8 UC patients and 2 of  5 CD patients 
were still in clinical remission. At the 12th mo of  follow-
up, only 1 of  8 UC patients and 2 of  5 CD patients were 
in remission (Figure 4).

DISCUSSION
Currently, the use of  steroid drugs is a common strategy 
for the treatment of  acute inflammatory bowel disease. 
However, large doses of  steroids are often necessary to 
control active diseases and some patients do not respond 
to this conventional treatment. Colectomy rate varies 
from 10% to 40% in these patients[12]. The treatment 
with cyclosporin in these patients can avoid acute colec-
tomy in 57% of  cases, but after a 6-mo follow-up period 
73% of  patients undergo surgery[13]. Azathioprine or 
6-mercaptopurine has been reported to be beneficial for 
steroid resistant cases, but their use requires several weeks 
to get full effects[14].

Recent data from literature have pointed out that 
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granulocytapheresis, which acts on specific subpopulations 
of  leukocytes involved in the inflammatory process, can 
represent a useful and probably much safe treatment for 
patients with ulcerative colitis or Crohn’s disease[16, 17].

In fact it is well known that inflammatory bowel dis-
ease is associated with elevated circulating and tissue levels 
of  leukocytes. Granulocytes are the first cells mobilizing 
to inflammation sites and interact with lymphocytes to 
orchestrate the inflammatory response. For these reasons 
the removal of  granulocytes may be a logical therapeutic 
manoeuvre. Moreover, the good results obtained so far by 
granulocytapheresis have been attributed not only to the 
removal of  granulocytes and monocytes, but also to its im-
munomodulatory effect[10, 11, 15, 16].

The goal of  this study was to assess the safety and 
efficacy of  GCAP in patients with active inflammatory 
bowel disease that was refractory to conventional drug 
therapy. In our small casuistry, the procedure was well tol-
erated and 93% of  cases showed remission at the end of  
a five-week course of  GCAP. No serious side effects were 
recorded and clinical/endoscopic remission lasted for six 
months in all the patients, achieved at the end of  the thera-
peutic course (“responders”). Nine months after GCAP 
treatment, about 60% of  responders were still in remis-
sion, without any significant difference between UC and 
CD patients. The remission rate dropped dramatically at 
the 12th mo, with slightly better outcome in CD patients.

In conclusion, this new approach to active steroid-
refractory IBD seems an important innovation and a use-
ful therapy after the failure of  conventional treatments. 
GCAP is able to achieve clinical remission in a large pro-
portion of  “difficult” IBD patients. This new technique is 
virtually free of  severe side effects and could be repeated 
more times if  necessary.

We hope that our data could represent a stimulus for 
further trials aimed to evaluate the real usefulness of  
apheresis in IBD, to clarify the optimal length of  treatment 
and to know which patients could get most benefit from it.
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