Taylor & Francis
Taylor & Francis Group

ACTA

ONCOLOCICA Acta Oncologica

ISSN: 0284-186X (Print) 1651-226X (Online) Journal homepage: informahealthcare.com/journals/ionc20

Effects of blood transfusion with leucocyte
depletion on length of hospital stay, respiratory
assistance and survival after curative surgery for
colorectal cancer

Jan Skanberg, Kent Lundholm & Eva Haglind

To cite this article: Jan Skanberg, Kent Lundholm & Eva Haglind (2007) Effects of blood
transfusion with leucocyte depletion on length of hospital stay, respiratory assistance and
survival after curative surgery for colorectal cancer, Acta Oncologica, 46:8, 1123-1130, DOI:
10.1080/02841860701441830

To link to this article: https://doi.org/10.1080/02841860701441830

ﬁ Published online: 08 Jul 2009.

\]
[:1/ Submit your article to this journal &

||I| Article views: 1010

A
& View related articles &'

@ Citing articles: 5 View citing articles

Full Terms & Conditions of access and use can be found at
https://informahealthcare.com/action/journallnformation?journalCode=ionc20


https://informahealthcare.com/action/journalInformation?journalCode=ionc20
https://informahealthcare.com/journals/ionc20?src=pdf
https://informahealthcare.com/action/showCitFormats?doi=10.1080/02841860701441830
https://doi.org/10.1080/02841860701441830
https://informahealthcare.com/action/authorSubmission?journalCode=ionc20&show=instructions&src=pdf
https://informahealthcare.com/action/authorSubmission?journalCode=ionc20&show=instructions&src=pdf
https://informahealthcare.com/doi/mlt/10.1080/02841860701441830?src=pdf
https://informahealthcare.com/doi/mlt/10.1080/02841860701441830?src=pdf
https://informahealthcare.com/doi/citedby/10.1080/02841860701441830?src=pdf
https://informahealthcare.com/doi/citedby/10.1080/02841860701441830?src=pdf

Acta Oncologica, 2007; 46: 1123-1130

ORIGINAL ARTICLE

informa

healthcare

Effects of blood transfusion with leucocyte depletion on length
of hospital stay, respiratory assistance and survival after curative

surgery for colorectal cancer
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Abstract

Purpose. To investigate effects of blood transfusion, with/without leucocyte depletion, on duration of hospital stay, need for
respiratory support, mortality and long-term survival after curative surgery for colorectal cancer. Methods. The trial was a
prospective, randomised, multicenter study. Six hundred and forty two patients with colorectal cancer were included. Blood
transfusion was given when needed during and/or after operation, randomised to packed red blood cells (RBC) or leucocyte-
depleted red blood cells (LDB) using leucocyte filtration. Assisted ventilation in ICU, hospital stay, malignant and non-
malignant specific mortality and overall survival were outcome measures. Results. The RBC group had higher
need for assisted ventilation post-operatively (8.1% vs. 3.6%) and significantly higher proportion of patients with prolonged
(>20 days) hospital stay. After median follow-up time of 99.5 months there was no significant difference in mortality
or long-term survival between the groups. The median cumulative survival time of 55 months in LDB vs. 36 months in
RBC group did not reach significance level. Non-transfused patients had a significantly lower proportion of prolonged
hospital stay, and significantly increased survival, compared to transfused patients. Conclusion. Leucocyte depleted
transfusions improved the postoperative course following surgery for colorectal cancer, compared with packed red blood cell

transfusions.

The immunomodulating effects of blood transfusion
were first reported in connection with kidney trans-
plantation resulting in improved graft survival if
blood transfusion was given prior to transplantation
[1]. Increased risk of postoperative infectious com-
plications [2] and fewer acute episodes of Crohn’s
disease have also been reported after blood transfu-
sion [3]. Several retrospective studies have indicated
decreased long-term survival in patients receiving
transfusion of blood products in connection with
cancer surgery [2,4,5]. Immunosuppression through
transfused allogeneic leucocytes, which can influ-
ence the activity of endogenous NK-cells and change
the ratio of T-helper/T-suppressor cells, has been
suggested as a possible mechanism [6]. Jensen et al.
reported lower incidence of postoperative infections
after colorectal surgery in patients who received
leucocyte-depleted blood [7]. No difference in
cancer-free long-term prognosis has been detected
after colorectal cancer surgery in previously reported

prospective randomised studies comparing transfu-
sions of autologous or leucocyte-depleted blood
products with standard allogeneic packed red cell
products [8,9].

The hypothesis under test was that leucocytes in
transfusion products change the immunologic re-
sponse to cancer surgery which in turn may decrease
the long-term survival after curative surgery.

The primary endpoint in this randomised trial was
to compare malignant and non-malignant specific
mortality and long-term overall survival of patients
having received blood transfusion with or without
leucocyte depletion in relation to curative surgery for
colorectal cancer and to compare these two rando-
mised groups to non-transfused controls.

Secondary endpoints were to compare the need of
assisted ventilation in the ICU and the duration of
hospital stay between the patients who received
leucocyte depleted blood products with those who
received standard buffy-coat-poor blood products
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and with patients who did not receive blood products
in relation to curative surgery for colorectal cancer.

Patients and methods

The trial was approved by the Local Ethical Com-
mittee. Informed consent was received from all
patients.

Starting in 1989 a total of 913 patients with
gastrointestinal malignant tumours or kidney cancer
were included into the trial until 1995 when inclu-
sion was stopped. Seven hospitals in Western
Sweden included patients who were to receive either
leucocyte-depleted blood products (LDB) or ordin-
ary buffy-coat depleted red blood concentrates
and plasma (RBC) in case they needed transfusion
during and after surgery. Patients who had received
blood products outside of this protocol but within
6 days of operation were excluded from the trial.
Patients who received blood products within 6 days
of operations could be included if randomised in
accordance with the protocol.

Randomisation was performed according to even
or uneven date of birth. Patients with even date of
birth were allocated to LDB group and those with
uneven date of birth were allocated to RBC. The
randomisation was not stratified for participating
centre, pre- or postoperative chemo — or radio-
therapy. At the time of inclusion there was no active
program for systematic adjuvant treatment of solid
gastrointestinal malignant tumours in the participat-
ing hospitals.

The transfusion period was defined in the protocol
as “six days before surgery to 30 days after surgery”.
In the preoperative period the need for transfusion
was decided by the attending specialist regardless of
whether this was a gastroenterologist or a surgeon.
The decision was made according to the clinical
situation and the transfusion policy in each depart-
ment. The need for transfusion during the operation
and the immediate post-operative period (recovery
room or ICU) was decided by the anaesthetist in
attendance and was based on an individual assess-
ment of each patient and in accordance with the
transfusion policy of the department. During the
postoperative period in the surgical ward the deci-
sion to transfuse was made by the attending surgeon.
In each participating hospital a discussion between
the principle investigator (EH) and the local anaes-
thetists and surgeons on the transfusion policy took
place before the start of inclusion into the trial. This
discussion was repeated at general meetings with
representatives from all the participating hospitals
every 6—12 months throughout the inclusion period.

According to the inclusion criteria only patients
with a potentially curative surgical procedure were

included in the trial. In 53 patients it was either not
possible to perform a radical surgical excision or
distant metastases were discovered per-operatively.
These patients were subsequently excluded from
the study in accordance with the exclusion criteria
in the protocol. Of the remaining 860 patients in
the study, 642 patients had colorectal cancer, 121
kidney cancer and 97 patients were divided into six
different categories of gastrointestinal malignancies
(Figure 1). For the sake of uniformity we chose the
largest subgroup, colorectal cancer, for follow-up
and further analysis. The Register of Inhabitants for
Sweden was used to control that all patients were
accounted for. Two patients were not traceable in
this register and thus lost to follow-up (Figure 1).
The follow-up was exclusively through the National
Death Registry. This was searched in order to
identify the patients who were included in the trial
and who had died up to January 1, 2001. Of the 642
patients with colorectal cancer 298 patients (46%)
were actually transfused. One hundred and thirty
seven patients received LDB and 161 patients

913 included

-53 non curative
resection

-121 kidney cancer

-97 other GI
malignancies
642 colorectal
cancer
-2 lostto
follow up

640 colorectal cancer
to follow up

Figure 1. Flow chart of the trial population, reasons for exclusion
and resulting population studied.



received RBC. The remaining 344 patients who were
included into the trial without transfusions served as
a non-transfused patient group (NTP) within the
trial.

Leucocyte depletion was accomplished by a flat-
bed polyester filter, Sepacell R-500A (VingMed
AB). This is a highly effective filter which results
in >3 log o leucocyte reduction [10] and has been
reported to be effective for two units of whole blood
or red cells [11]. Each filter was used for a maximum
of two units of buffy-coat removed red cell concen-
trates or two units of plasma. The filtration was
performed “bedside”. For patients randomised to
LDB this was marked in the patient file by stating
which group the patient had been randomised to and
by a colour code of the inclusion statement (green
for LDB and pink for RBC). When a need for
transfusion occurred the filter was connected to the
unit of blood or plasma before connecting to the
patient in the LDB group whereas the unit was
directly connected to the patient in the RBC group.
The service for blood transfusion was not in any of
the hospitals aware of whether or not patients, for
whom they cross-matched blood products, were
included into the trial. In the LDB group 56 patients
(41%) received one or more unfiltered blood or
plasma units due to technical failure, negligence or
the demand for speedy transfusions (Table I). These
patients were handled according to “intention to
treat” when data was collected and analysed.

Data on number of days in need of respiratory
support, number of days in the ICU and length of
hospital stay were registered prospectively in accor-
dance with the protocol. Before analysis of data a
limit of 20 days in hospital was chosen as the upper
limit for what should be regarded as “normal” length
of hospital stay. The protocol for the trial did not
include registration of infectious complications, as
the interesting link between blood transfusions and
infectious complications had not been suggested in
1988-1989 when the protocol was finalised and
inclusions started.

Surgical procedures were standard open colon or
rectal resections which in all participating hospitals
at the time were on the following principles: “high

Table I. Filtration mistakes.

Number of blood/plasma units missed Number of patients

One unit 23
Two units 17
Three or more units 16

Number of patients in the LDB group (patients randomised to
transfusion with leucocyte depleted blood products) who received
one, two or more units of unfiltered blood products.
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tie”, “no touch” and traditional curative resection,
i.e. right hemicolectomy, left hemicolectomy, sig-
moid resection, anterior resection or abdominal-
perineal resection. Total mesorectal excision had
not been introduced in the participating hospitals
at the time of the inclusions.

Statistical methods

Power calculation. Five year survival was the primary
endpoint in the trial, whereas length of hospital stay
and need of respiratory assistance were secondary
endpoints. If the expected 5-year survival in the
group with the worse outcome was 55% and the
difference in survival between the two groups was
15%, i.e. increased 5-year survival in the other group
to at least 70%, the power was 80% at a significance
level of 0.05 (two-tailed) for comparison of the two
groups with a minimum of 170 patients in each
group.

The distribution of age and the number of
received units of blood product within the groups
were calculated by a standard computer statistical
program (StatView, Abacus Concepts Inc.). Fisher’s
exact test was used to assess the significance of
difference between subgroups concerning length of
hospital stay and the need of respiratory support.
Survival curves were calculated according to Kaplan-
Meier followed by the log-rank (Mantel-Cox) test to
compare differences between groups. Throughout,
p-values below 0.05 were regarded as statistically
significant, with two-tailed test.

Multivariate analyses were performed by regres-
sion analysis according to Cox proportional hazards
or by a Weibul model.

Results

The median age of the patients at the time of entry
into the trial was 72 years (range 34-91), with
variations between groups (p <0.01) (Table II).
The median hospital stay for all patients was 13
days (range 5-144) with 16 days for the transfused
patients and 11 days for the NTP group (p <0.01)
(Table II). Patients with rectal cancer had a sig-
nificantly longer hospital stay (p <0.001) compared
to colon cancer patients, which was expected. This
was not related to number of or type of transfusion.
Length of hospital stay was not related to Dukes’
stage.

The mean number of blood and plasma units in
LDB and RBC did not differ (NS) (Table II). The
number of rectal cancers was 250 (40%) and differed
in relative proportion between the two transfused
groups (LDB 54%, RBC 43%) (p <0.05). The NTP
group had a relatively smaller number of rectal
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Table II. Demographics.

LDB NTP All patients
Patients, n 137 161 344 642
Age, years 75 (37-90) 73 (36-91) 70 (34-90)* 72 (3491)
Hospital stay, days 15.5 (6-125) 15.5 (6-144) 11 (5-41)** 13 (5-144)
Blood units, n 3.6 (£0.3) 3.6 (+0.3)*** - -
Plasma units 1.3 (£0.2) 1.5 (£0.2)*** - -

Number of patients, patient age (median and range), length of hospital stay (median and range) and number of transfused blood products
(mean +SEM) in the different groups. LDB signifies patients transfused with leucocyte depleted blood products, RBC patients transfused
with standard unfiltered blood products and NTP, non-transfused patients.

*There were significant differences concerning age between NTP and LDB/RBC respectively (p <0.01).

**There were significant differences concerning length of hospital stay between NTP and LDB/RBC respectively (p <0.01).

***There were no differences in numbers of blood/plasma units (NS).

cancers (31%) compared to the other two groups
(p <0.05). Staging according to Dukes’ classifica-
tion in the total material was as follows: Dukes’
A-15%, Dukes’ B-51%, Dukes’ C-34%. The rela-
tive distribution of cancers according to Dukes’
classification was similar in all three groups without
significant differences (NS) (Figure 2).

Need for respiratory support in ICU

Of the total number of 642 patients, respiratory
support (RS) in the ICU was needed for 22 patients
for one or several days. Six hundred and seventeen
patients had no need for respiratory support (NRS)
and in three patients information of ICU status
was missing. There was a significant difference
concerning the need for respiratory support between
transfused patients (18 of 298) and non-transfused
controls (4 of 344). In the transfused patients
respiratory support was given to 13 in the RBC
(n=161) and five in the LDB group (n=137)
respectively. The difference between LDB and
RBC was not statistically significant (hazard ratio

60
] H .08
50} []RBC

] O NTP
40

A B C
Dukes’

Figure 2. Relative distribution of patients according to Dukes’
classification, in the study groups. LDB represents patients
transfused with leucocyte depleted blood products, RBC patients
transfused with standard un-filtered blood products and NTP,
non-transfused patients.

(HR): 2.2;95% confidence interval (CI) 0.8 to 6.1;
p =0.144. The time with respiratory assistance was
not a simple variable and was not explained by age,
number of transfusions, type of cancer or whether or
not leucocyte depleted transfusions had been given.

The median length of hospital stay in the RS
group was 20 days (6-144) and for NRS patients
13 days (5-125).

Prolonged hospital stay

The definition of prolonged hospital stay was set to
more than 20 days in hospital and accounted for 118
patients who were distributed as follows: 32 in LDB,
55 in RBC and 31 patients in NTP. The two groups
with transfused patients (LDB and RBC) had a
significantly (HR 3.2;95% CI 2.2 to 4.7; p <0.001)
higher percentage of patients with prolonged hospital
stay compared to the group with non-transfused
patients (NTP). The RBC group had also a signifi-
cantly (HR 1.5;95% CI 1.0 to 2.1; p =0.042) higher
percentage of patients with prolonged hospital stay
than the LDB group. The median length of stay for
those with hospital stay >20 days, differed signifi-
cantly between NTP and LDB (p <0.01) (Table III).
Median age and mean number of received blood and
plasma units did not differ between the LDB group
and the RBC group (Table III).

Survival

After a median follow-up time of 99.5 months (range
62-129) 295 patients had died, of whom 180 (61%)
were deceased of causes directly related to colorectal
cancer disease. In 106 patients the cause of death
was not from colorectal malignancy and in nine
patients the direct cause of death could not be
established. The median time to death postopera-
tively was 33 months (range 0-111).

Surgery related mortality (within 1 month) was
reported in three patients, 0.5%. The time to



Table III. Patients with extended ( >20 days) hospital stay.
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LDB RBC NTP All patients
Patients, n 32 55% 31 118
Age, years 76 (49-88) 72 (36-89) 72 (38-86) 74 (36-89)
Hospital stay, days 30 (21-125) 26 (21-144) 24 (21-41)** 26 (21-144)
Blood units, n 6.3 (£1.0) 4.6 (£0.8) -
Plasma units 3.6 (+£0.9) 2.3 (£0.5) -

Number of patients, patient age (median and range), length of hospital stay (median and range) and number of transfused blood products
(mean +SEM) in the different groups. LDB signifies patients transfused with leucocyte depleted blood products, RBC patients transfused
with standard unfiltered blood products and NTP, non-transfused patients.

*There was a significant difference in the percentage of patients with extended hospital stay comparing LDB to RBC. (p <0.001).
**There was a significant difference in length of hospital stay between NTP and LDB (p <0.01).

recurrence of the tumour was not related to number
of transfusions.

There was no difference in overall survival be-
tween patients transfused with LDB and RBC
(Figure 3). However, non-transfused patients had
significantly (p =0.017) longer survival compared
to patients who received blood transfusion of any
kind (Figure 4). Overall 5-year survival according
to Dukes’ stage showed significant difference
(p <0.001) between patients with Dukes’ A (78%),
B (62%) and C (40%) stage, as expected (Figure 5).
There was no difference in survival between patients
with colon cancer and patients with rectal cancer.

Malignant and non-malignant mortality

During follow-up 42 patients in the LDB group and
51 patients in the RBC group died of colorectal
cancer. There were no significant differences in
number of deaths or in survival time between the
two transfused groups. There was no significant
difference in death from non-malignant causes

— LDB
ﬁ ..... RBC
>
=
3
IS
=}
[3)
021 HR=1.0(0.7t0 1.4)
p=09
0 .
0 20 40 60 80 100 120 140
time (months)

Events Patients at risk

73 137 116 99 84 72 66 65 (LDB)

83 161 136 108 92 86 82 80 (RBC)

Figure 3. Survival curves for 298 patients who received blood
transfusion with leucocyte depleted (LDB) or un-filtered (RBC)
blood products. Differences were assessed by the logrank test and
expressed as hazard ratio (HR) with 95% CI.

between the two transfused groups (30 and 29
patients in LDB and RBC respectively) during
the follow-up period. The difference in median
cumulative survival time, 55 months in LDB and
36 months in RBC (p =0.05) did not quite reach
significance level.

Discussion

In this trial we found no improvement in overall
survival by leucocyte depletion of blood products
after 6 years of follow-up of patients who had been
treated by radical surgery for colorectal cancer. This
is in agreement with most other studies where
comparisons have been made between autologous
and allogeneic transfused blood products, or be-
tween leucocyte diminished blood products and
ordinary packed red blood cell concentrates and
plasma [8,9,12]. Our study also confirms the find-
ings of previous studies, of both retrospective and
prospective nature, that patients who received blood
transfusion of any kind had a worse long-term
prognosis compared with non-transfused patients

— transfusion
I 1 no transfusion
2
c
3
IS
3
(5]
0.2
HR=14(11t018)
p=0.001
0.
0 20 40 60 80 100 120 140
time (months)
Events Patients at risk
156 298 252 207 176 158 148 145  (transfusion)
139 344 312 267 237 222 211 209  (notransfusion)

Figure 4. Survival analysis of 642 patients without or with
transfusion of any kind. Differences were assessed by the logrank
test and expressed as hazard ratio (HR) with 95% CI.
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Dukes'stage
..... A
)
2
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3
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3]

024 | HR(A)=03(02t005)
. HR(B) = 0.6 (0.5t00.7)
P<0.001

0 20 40 60 80 100 120 140
time (months)

Figure 5. Survival analysis of the total group with colorectal
cancer according to Dukes’ classification. Differences were
assessed by the logrank test and expressed as hazard ratio (HR)
with 95% CI.

[5,7,8]. Mynster et al. reported a significantly
increased risk of death in patients who developed
infectious complications after transfusion in connec-
tion with colorectal cancer surgery [13].

No prospective registration of infectious compli-
cations was included when the protocol in our trial
was decided upon. In hindsight this was unfortunate,
but at that time the link between infectious compli-
cations and transfusions had not been suggested.
Other authors have reported that blood transfusion
had an impact not only on post-operative infectious
complications [14] but also on morbidity in inflam-
matory bowel disease [3], risk of habitual abortion
and graft survival after kidney transplantation [1,15].
In a recent meta analysis of eight randomised
studies the authors concluded that patients trans-
fused with leucocyte reduced blood might benefit by
a reduction of postoperative infectious complications
[16]. It is therefore likely, that transfusion of blood
products as such can alter or modulate pathophy-
siological responses to disease and trauma under
certain circumstances.

Previous retrospective studies, reporting decreased
long-term survival and shorter time-interval to
tumour recurrence, led to the assumption of direct
negative effects of blood transfusions on patient
prognosis after surgery for malignant disease [4].
The most commonly proposed mechanism has been
immunosuppression through transfused allogeneic
leucocytes [6].

After a median follow-up time of 8 years it is not
likely that a longer follow-up time would reveal any
significant difference in cancer related mortality. The
number of patients in each of the transfused study
groups should be sufficient to detect a difference in
overall 5 year survival exceeding 15%, according to
the power calculation.

In some studies the risk for infectious complica-
tions was reported to be higher with increasing
number of allogeneic transfusions [17] in connection
with surgery for gastric cancer and colon injuries.
Further Triulzi et al. reported on increasing risk for
postoperative infectious complications in spinal sur-
gery with increasing number of allogeneic transfu-
sions [18]. Some studies have suggested a decreased
long-term survival in relation to increasing amounts
of transfused blood products [19] or a “dose-effect”
relationship between number of units transfused and
recurrence [20], whereas a prospective study in 468
patients with rectosigmoid/rectal cancers found that
well-established prognostic factors accounted for the
worsened prognosis in transfused patients, not
transfusion as such [21].

The high frequency (41%) of patients in our trial,
in whom one or more units of blood or plasma was
unfiltered even though the patients had been rando-
mised to filter group, may be regarded as a flaw in
the trial. The results have been analysed according to
“intention to treat”. These missed filtrations may
thus have influenced short- and long-term results in
the filter group. We cannot completely exclude a
negative influence of packed red cells on survival
compared to leucocyte depleted red cells, as the
power to detect such a difference was diminished by
the missed filtrations. One could make the assump-
tion that the transfusion-effect could be explained
by selection. The reasoning would then be that larger
or locally more advanced tumours, as well as
preoperatively anaemic patients, would be selection
criteria for transfusion and that the result would
reflect such pre-existing determinants and not a
detrimental effect of the blood transfusion itself.
The explanation to the shorter overall survival
among transfused patients compared with non-
transfused patients, was not further clarified by
multivariate analyses.

In recent years clinical trials have shown a higher
risk of infectious, postoperative complications after
transfusion of unfiltered compared to filtered blood
components or after autologous blood transfusion as
compared with homologous transfusion [7,8,12]. On
the other hand Fung et al. in a prospective case
control study found no difference in postoperative
infectious complications but shorter length of hospi-
tal stay when leucoreduction was used in connection
with open heart surgery [22]. In a leucoreduction
program fewer episode of fever and less need of
antibiotics were found post-transfusion when leucor-
eduction had been implemented as compared to
the period before that [23]. Our findings, that the
LDB group had significantly fewer patients with a
length of hospital stay >20 days and fewer patients
in need of assisted ventilation as compared to those



transfused without filtration, could not be explained.
Multivariate analyses did not explain this observa-
tion, accounting for age or colon versus rectal
surgery. Without systematic registration of infectious
complications, a relationship between postoperative
infections and ICU care or need for respiratory
support in the RBC group remains speculative. In
coronary by-pass surgery and after colorectal cancer
resection increased length of stay in the ICU and
hospital has been reported after allogeneic blood
transfusion [24]. After both types of surgery there
was a positive relation between amount of blood
transfused and length of stay [24].

Patients with immunosuppressive treatment after
transplantation have increased risk of developing
certain tumours such as lymphomas of the central
nervous system and Kaposi’s sarcoma compared to
average risk in the population [25]. This led to the
hypothesis of increased risk for metachronous cancer
after blood transfusions [26]. Cerhan et al. reported
a slightly higher incidence of certain malignant
lymphomas and kidney cancer after transfusion
[26]. We found no increased risk of tumour devel-
opment Or worse prognosis in existing tumour
disease in a study where we retrospectively followed
two cohorts of women for 20-30 years after blood
transfusion received at the time of child birth [27].

The results in this trial support results in earlier
reports that important consequences on post-opera-
tive complication rate and treatment cost-effective-
ness occur following allogeneic blood transfusion
and leucocyte filtration [7,24]. However our conclu-
sion that infectious complications could be one
reason for extended hospital stay in patients who
received red blood concentrates without filtration
remains suggestive.

In conclusion patients who were not transfused at
the time of radical surgery for colorectal cancer had a
better prognosis compared to transfused patients.
Blood transfusion with leucocyte containing pro-
ducts at the time of surgery for colorectal cancer did
not influence patient survival, in a 5-6 year perspec-
tive. However the risk for postoperative complica-
tions decreased by the use of filtered blood products,
when transfusion was needed. Thus, when blood
transfusions are needed a regular use of leucocyte-
filtration of blood products in patients undergoing
surgery for colorectal cancer may be recommended.
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