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Abstract

AIM: To identify factors predicting the clinical response
of ulcerative colitis patients to granulocyte-monocyte
apheresis (GMA).

METHODS: Sixty-nine ulcerative colitis patients (39 F,
30 M) dependent upon/refractory to steroids were
treated with GMA. Steroid dependency, clinical activity
index (CAIL), C reactive protein (CRP) level, erythrocyte
sedimentation rate (ESR), values at baseline, use of
immunosuppressant, duration of disease, and age and
extent of disease were considered for statistical analysis
as predictive factors of clinical response. Univariate and
multivariate logistic regression models were used.

RESULTS: In the univariate analysis, CAI (P = 0.039)
and ESR (P = 0.017) levels at baseline were singled out
as predictive of clinical remission. In the multivariate
analysis steroid dependency [Odds ratio (OR) = 0.390,
95% Confidence interval (CI): 0.176-0.865, Wald 5.361,

P = 0.0160] and low CAI levels at baseline (4 < CAI <
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7) (OR = 0.770, 95% CI: 0.425-1.394, Wald 3.747, P =
0.028) proved to be effective as factors predicting clini-
cal response.

CONCLUSION: GMA may be a valid therapeutic op-
tion for steroid-dependent ulcerative colitis patients with
mild-moderate disease and its clinical efficacy seems to
persist for 12 mo.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Ulcerative colitis (UC) is a chronic inflammatory bowel
disease characterized by periods of remission and clinical
relapses most likely related to a multifactorial dysfunc-
tion of the mucosal immune system!".

The available pharmacological therapies are aimed at
inducing remission and preventing relapses. In active UC,
depending on the site of disease and on disease activity,
the principle therapy is represented by oral and topical
steroids with maintained remission in half of the exam-

ined patients (49%) at a 1 year follow-up. Steroids, which
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offer a good initial response rate, are however ineffective
as maintenance therapy and well-known side-effects are
observed in 22% of the patients who develop steroid de-
pendency/ resistance’™.

In those patients with chronic active disease, unrespon-
sive to steroids, immunomodulators are largely used even
though these treatments are limited by side-effects occut-
ring in 6%-30% of cases as well as concerns over long-term
toxicity'”. Tn severe disease, as azathioprine has a delayed
onset of efficacy, cyclosporine or tacrolimus may offer an
alternative. The encouraging development of biologicals,
such as infliximab (an anti-TNFa antibody showing effect
in moderate to severe UC), is counterbalanced by the need
for long-term efficacy and safety profile evaluations'™.

Granulocyte-monocyte apheresis (GMA), a selective
apheresis technique, represents a recent alternative thera-
peutic option. Several open trials have been performed so
far, showing efficacy rates up to 65%-75% associated with
an excellent safety proﬁle[()’m.

While its safety has been largely proven in the treat-
ment of steroid refractory/dependent UC patients, few
and conflicting results are available concerning the long-
term follow-up and factors predicting clinical response,
therefore current data do not help in identifying UC pa-
tients eligible for GMA treatment. The aim of the present
study has thus been to single out factors predicting the
clinical response to GMA.

MATERIALS AND METHODS

Patients

Between April 2005 and January 2008, a total of 69 pa-
tients with mild/moderate UC either steroid-dependent or
resistant were selected for GMA treatment, from patients
admitted to the GI Units of the Department of Clinical
Sciences, Policlinico Umberto I and of Pisa Hospital.

The characteristics of the patient population (39 fe-
males, 30 males, mean age 42.36 years; range 27-75 years)
are shown in Table 1. Mean disease duration was 41.34 mo
(range 12-252 mo). Disease activity was mild/moderate
in all the patients as established by a clinical activity index
(CAI) value > 4; The mean clinical activity index (CAI)
value was 9.10 (range 6-12; lower quartile = 8, median
value = 9, upper quartile = 10, interquartile range = 2).
Forty-seven patients presented left colitis and 22 pancolitis.
Arthralgia was present in 15 patients.

All patients considered for GMA had failed to re-
spond to mesalazine or sulphasalazine, and were under
steroid treatment. Forty-nine patients had been found to
be dependent on, and 20 resistant to, steroid treatment.
The steroid-dependence/resistance have been respectively
defined: relapse within 30 d after a complete tapering or at
dose reduction impeding discontinuation of prednisolone
treatment for more than one year; No response within 30 d
at standard maximum daily dosage of prednisonem.

The 20 patients resistant to steroids had started aza-
thioprine (at a dose of 1.5-2.5 mg/kg per day) from 6 mo
before enrolment.

Major exclusion criteria were severe cardiovascular
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Sex F/M 39/30
Age (yr) mean (range) 42.36 (27-75)
Duration of disease (mo) mean (range) 41.34 (12-262)

Location of disease Left side/ pancolitis 47/22
Steroid course Dependent/resistant 49/20

CAI mean (range) 9.10 (6-13)
ESR (mm/h) mean (range) 33.09 (2-20)
CRP (mg/dL) mean (range) 2.04 (0.3-7.3)
WBC 10° mean (range) 10.69 (5.7-14)

CALI Clinical activity index; ESR: Erythrocyte sedimentation rate; CRP: C
reactive protein; WBC: White blood cell.

disease (acute myocardial infarction, brain hemorrhage,
severe arhythmia or heart failure) within the past 6 mo, se-
vere renal failure, hypotension (< 80 mmHg systolic pres-
sure), body weight < 35 kg, age < 12 years, pregnancy.

GMA treatment

After giving informed consent, all selected patients were
submitted to GMA with Adacolumn (Otzuka Produc-
tion, Milan, Italy). GMA was performed with the help of
the Transfusional Unit of the two Institutions.

Each patient was submitted to 5-10 GMA sessions (1
session/wk), as a basic treatment course, according to the
standard protocols“ij, Each GMA session lasted 60 min.

In particular, enrolled patients were divided into two
groups: Presenting mild and moderate disease, respectively,
according to their baseline CAI levels (4 < CAI < 7,7 <
CAI < 12 respectively). Out of 69, 29 patients with mild
disease were submitted to a 5 session treatment, whereas
40 patients with moderate disease were treated with a fur-
ther cycle of GMA.

During the GMA sessions, the treatment with oral and
topical mesalazine and/or azathioprine was continued, at
a stable dosage. Steroid tapering was started after the first
session, according to the response to therapy. At the end
of the treatment period, all concomitant therapies were
carried on (oral and topical mesalazine, azathioprine).

Assessment of clinical response

Clinical efficacy was assessed at enrolment, within the first
week after the last GMA session (short-term follow-up)
and at 12 mo (long-term follow-up).

All patients were evaluated by clinical and laboratory
assessment, including full blood count, erythrocyte sedi-
mentation rate (ESR), C reactive protein (CRP).

Disease activity was evaluated by measuring the CAI
according to the Rachmilewitz’s criteria"?. Clinical remis-
sion was defined as a final CAI value equal or < 4. A
partial response was defined as a reduction of CAI score
from baseline. The increasing of CAI value was classified
as no response.

To complete the clinical assessment, QoL was also
evaluated by a questionnaire adapted to the Italian popula-
tion'" with 29 questions grouped into 4 domains: Intes-
tinal symptoms, systemic symptoms, emotional and social
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functions. Mucosal lesions were measured using the endo-
scopic score of Rachmilewitz, which evaluates the granular
pattern (no = 0, yes = 2), the characteristics of the vascu-
lar pattern (normal = 0, impaired = 1, absent = 2), fragility
of the mucosa (no = 0, upon touch = 2, spontaneously
= 4) and mucosal lesions (no = 0, minor = 2, severe = 4).
Endoscopic remission was defined by a score < 2l

All responder patients underwent a clinical evaluation
at 12 mo of follow-up. All the parameters collected were
inserted in a standard database.

Predictive factors of clinical response

Demographic and clinical characteristics of enrolled pa-
tients were considered for statistical analysis as predictive
factors of clinical response in the short-term follow-up.
Steroid dependency, CAL, CRP and ESR values at baseline,
use of immunosuppressant, duration of disease (mo), age
(year) and extent of disease (left side, pancolitis), were
analyzed. No complete laboratory and clinical data were
available in the long-term follow-up, so that no data were
analyzed to identify factors predicting a sustained response.

Statistical analysis

Univariate analysis of parameters considered at baseline
was performed by using the 7 test and the McNemar test
for paired data, whereas comparing the same parameters
between responders and non-responders, univariate analy-
sis was performed using the 7 test for unpaired data. The
parameters proving significance (P < 0.05) on univariate
analysis were entered into a multivariate logistic regression
model with the calculation of relative risk as odds ratios
(OR) with 95% confidence intervals (CI), in order to de-
termine the independent contributors to remission.

RESULTS

Assessment of clinical response to GMA treatment
Twenty-nine mild UC patients (CAI < 7) were treated
with 5 GMA sessions, and 40 moderate UC patients (CAI
< 12) were treated with 10 GMA sessions, following stan-
dard protocols. All patients completed the GMA sessions.
During the overall 545 sessions of apheresis no major
side-effects were registered. Two patients experienced diz-
ziness and headache and one patient expetienced a tran-
sient episode of arrhythmia.

At 11 wk of follow-up, 40 patients showed a complete
clinical remission associated with endoscopic response.
The end of treatment corresponded to the complete ta-
peting of steroids in all cases. A partial response was evi-
denced in 10, and no variation in 19 patients.

As far as the CAI was concerned, the mean value
dropped from 9.1 (range 6-13) at enrolment to 4.2 (range
0-10) at the end of GMA treatment (P < 0.01). Indeed, a
final CAI value < 4 was observed in 40 patients.

In consideration of the individual parameters contrib-
uting to the CAI evaluation, complete disappearance of
urgency and tenesmus was observed in 38 out of 40 re-
sponder patients. In 5 out 15 patients, peripheral arthralgia
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Responders Non responders P-value
(n = 40) (n =29)

Age (yr) 427+13.8 419+6.6 0.774
WBC 10’ 102+£27 11.2£22 0.106
ESR (mm/h) 30.6 £13.5 38.4£125 0.017
CAI 8.6+21 9.7+22 0.039
CRP (mg/dL) 12+12 14+14 0.526
Location of disease 28/12 19/10 0.795
(left side/pancolitis)
Duration of disease (yr) 11 6 0.581
Use of immunosuppressant 5 15 0.601

CALI Clinical activity index; ESR: Erythrocyte sedimentation rate; CRP: C
reactive protein; WBC: White blood cells.

disappeared. The mean QoL score significantly decreased
from 37.9 (range 18-67) to 24.4 (range 7-42) (P < 0.01).

ESR, CRP and WBC decreased at the end of the GMA
sessions as follows: mean ESR decreased from 33.9 mm/h
(range 7-60 mm/h) to 20.1 mm/h (range 2-20 mm/h) (P
< 0.01); Mean CRP decreased from 2.04 mg/dL (range
0.3-7.3 mg/dL) to 0.29 mg/dL (range 0.15-1.5 mg/dL) (P
= NS); Mean WBC count decteased from 10.59 k/pL to
7.7 k/uL (range 5.7-14 k/ulL) (P < 0.01).

The endoscopic evaluation improved greatly in 40/69
patients with a score ranging from a mean value of 8.08
(range 4-10) to 3.9 (range 1-8). Thirteen patients presented
an improvement with the reduction of at least 1 grade of
inflammation before the end of treatment. In 16 patients,
the endoscopic aspect showed no change.

At 12 mo of follow-up, 46 out of 50 responder pa-
tients were evaluated; Thirty-two of them were still in
clinical remission (CAI < 4). Twelve patients presented an
early moderate relapse (CAI < 12) and started azathioprine
(at a dose of 1.5-2.5 mg/kg per day). The remaining 2 pa-
tients showed a severe relapse (CAI > 13) and underwent
surgery and biological therapy with infliximab, respectively.

Assessment of predictive factors of clinical response

At univariate analysis the differences between responders
and non-responders was analyzed. Out of the considered
parameters, only CAI (P = 0.039) and ESR (P = 0.017)
levels at baseline were singled out as independent con-
tributors to predict remission in the short-term follow-up,
with low rates in the responders group (Table 2).

The logistic regression identified steroid dependency
as an independent predictor of clinical response (OR =
3.71, 95% CI: 1.239-11.129, P = 0.016) (Figure 1).

Multivariate analysis revealed that steroid dependency
(OR = 0.390, 95% CI: 0.176-0.865, Wald 5.361, P = 0.016)
and low CAI levels at baseline (4 < CAI < 8) (OR = 0.770;
95% CI: 0.425-1.394, Wald 3.747, P = 0.028) were inde-
pendent predictors of favorable clinical response in the
short-term follow-up (Table 3).
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Figure 1 Correlation between clinical remission rate and steroid course.
OR: Odds ratio; CI: Confidence interval.

DISCUSSION

GMA induced a complete response in 40 out of 69 pa-
tients with mild-moderate UC, with a significant reduction
of CAI score levels, ESR, CRP, numbers of circulating
neutrophils, as well as a significant improvement in QoL
in accordance to the literature data*””. Sustained remis-
sion was also observed in the follow-up in half of the
treated patients.

A few heterogencous studies have been carried out
for identifying predictive factors of clinical response to
GMA, but to our knowledge predictive factors of sustained
remission have not been so far reported.

Moreover, small studies using Adacolumn (GMA)
have reported that high CAI level at baseline represented a
significant risk factor for GMA failure and that cumulative
doses of steroids, previously used for UC treatment, were
inversely related to clinical efficacy™". Conversely, a rela-
tively large study, performed using Cellsorba device (leu-
kocytapheresis), demonstrated that a steroid-dependent
course and a high CRP concentration were independent
predictors of favorable response

The present data confirm that a steroid-dependent
course is a predictor of clinical efficacy in GMA-treated
patients. Thus, the present study is not in accordance with
the previously reported negative association between re-
mission and high cumulative dose of prednisone. Further-
more, these data support the use of standard treatment
protocols in steroid-resistant patients, such as cyclospo-
rine/tacrolimus, biological agents, immunosuppressant
therapy, or surgery, rather than GMA, with regard to cost-
effectiveness and time-saving.

Low baseline CAI scores were predictive of GMA
treatment efficacy, thus confirming previously reported
data and indicating GMA treatment only for mild-mod-
erate disease.

Albeit a large multicenter, sham-controlled trial has
been performed using GMA which did not support its ef-
fectiveness (response rate: 44% vs 39%, P = NS)#, in that
protocol duration of the disease was not indicated as well
as the duration of concomitant medication. As suggested
by the authors, unlike other studies, the study group did
not include mainly steroid dependent/refractory patients,
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Independent variables OR 95% CI Wald P-value
Steroid course 0.390 0.176-0.865 5.361  0.016
4<CAI<8 0.770  0.425-1.394  3.747 0.028
CRP (mg/dL) 0.908 0.381-2.166  0.047 0.828
ESR (mm/h) 0965 0.491-1.896 0.011 0.917
Location of disease 0.822 0.462-1462 0446 0.504

(Left side/ pancolitis)

Duration of disease > 120 mo 1.089 0.485-2.466 0.043 0.836

CALI Clinical activity index; ESR: Erythrocyte sedimentation rate; CRP: C
reactive protein; OR: Odds ratio; CI: Confidence interval.

thus the need for further studies for better defining the is-
sue is strongly suggested.

A recent meta-analysis, drawn from 7 randomized con-
trolled trials, has shown homogencous evidence that con-
firm GMA is much more effective in UC as compared to
conventional therapy™.

Despite limitations deriving from the retrospective na-
ture of data analysis and the lack of long-term follow-up,
the present study suggests that steroid dependency and
mild disease represent good predictors of favorable clinical
response to GMA treatment. The improvement in QoL
related to the steroid-spating effects was also relevant in the
present seties, suggesting an indication for GMA in pediat-
ric UC patients, in whom steroid dependence is expected to
interfere with a normal growth and development.

In conclusion, GMA may represent a useful thera-
peutic tool in steroid-dependent UC patients with mild to
moderate disease, although further well designed sham-
controlled studies are needed.
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Background

In a proportion of ulcerative colitis patients, the current pharmacological therapy
is responsible for side-effects. A non-pharmacological approach, such as
granulocyte-monocyte apheresis (GMA), proves effective in these patients
and displays an excellent safety profile. Data are also available from studies
involving pediatric patients showing good results, without side-effects. The
efficacy of GMA has been documented by several studies, but few data are
available on long-term follow-up and on factors predicting clinical response.

Research frontiers

This study showed that steroid dependency [Odds ratio (OR) = 4.097, P =
0.01] and low clinical activity index levels at baseline (OR = 0.745, P = 0.02)
proved to be effective as factors predicting clinical response. GMA may be a
valid therapeutic option for steroid-dependent ulcerative colitis patients with mild-
moderate disease and its clinical efficacy appears to persist for 12 mo.
Innovations and breakthroughs

These findings support other published evidence on the association of clinical
efficacy with an extremely favorable safety profile. The study also indicates that
steroid dependency and low activity of the disease help identify those ulcerative
colitis (UC) patients who are most likely to respond to treatment. Thus, GMA
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represents a promising non-pharmacological approach to UC, to be used
when stable remission cannot be obtained by conventional therapy. Its use in
pediatric UC patients, in whom steroid dependence is expected to interfere with
a normal growth and development, could be an important challenge.

Peer review

The paper is generally well written and results analysed with appropriate
statistical methods. The size of the cohort is fair and is enough to make some
meaningful recommendations. The results are clearly tabulated and noted in
the results section. The discussion is clearly written and the conclusions are
appropriate to the findings.
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