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ABSTRACT

Perioperative transfusion has adverse effects in patients undergoing cardiac surgery. The effect of leukocyte—
depleted (LD) erythrocyte transfusion in pediatrics” cardiac surgery was until now unknown. A retrospective co—
hort study was conducted among pediatric patients who were no more than 3 years old and transfused with red
blood cells during an open—heart surgery. Investigations were made into mechanical ventilator treatment dura—
tion, length of stay in the intensive care unit (ICU) and 90—day survival. A total of 174 pediatric patients were
included in our study. The average age was 21.90 months old and the average weight was 9.18 kg. There were 107
patients received non—leukocyte—depleted (NLD) red blood cell (RBC) transfusion and 67 patients received LD
erythrocyte transfusion. No statistically significant differences were detected in the 90—day survival rates between
the NLD group and the LD group. Statistically significant differences were detected in the time spent on the me—
chanical ventilator[(5.3£2.0) d vs. (2.6£1.0) d; P=0.01] and the lengths of ICU stay [(9.4£6.0) d vs. (5.6+4.0) d;
P=0.02] between the NLD group and the LD group. LD blood transfusion was associated with decreased length of
stay in ICU and the decreased time on the mechanical ventilator in pediatric cardiac surgery.
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length of stay and short—term survival in adults” ™.

The mechanism of these adverse reactions may be
explained in part by the allogeneic leukocyte mate—
rial in transfused blood. Indeed, studies have observed
a beneficial effect on patient survival among patients
receiving leukocyte—depleted (LD) transfusion dur—
ing or after cardiac surgery™”. As prolonged duration

. . . of mechanical ventilation and ICU stay are associ—
transfusion include an increased oxygen—carrying i . . —
. . . ated with longer recovery times, major complications
capacity, volume support of cardiac output, and im— . .
. . . 1.2] and mortality, increased hospital costs and worsened
proved hemostasis associated with blood products™ .

Recent data have emerged highlighting the adverse L(:zigo—nte:rrfcli rii;gﬁi;igi n}'e I;zl Ogglcsor(?fes’o?tl;lyef;?\l;
effect of red blood cell (RBC) transfusion on major £ £ pPOStop

. 9 .
. . . . care in the current era. In adults undergoing coro—
outcomes, such as increased intensive care unit(ICU) .
nary artery bypass surgery and/or valve operations, as

well as in pediatric cardiac surgery patients, periop—
erative transfusion has been associated with increased
postoperative complications including longer duration
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higher perioperative mortality™ > """, However the
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INTRODUCTION

The transfusion of allogeneic blood plays an im—
portant role in cardiac surgery. Patients undergoing
cardiac surgery are at risk of excessive bleeding, lead—
ing to increased usage of allogeneic blood and hemo-
static blood products. The potential benefits of blood
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mains unclear’. Due to the differences in the disease
states of children and adults, the authors conducted
a retrospective cohort study in all pediatrics cardiac
surgical patients in the West China Hospital during the
year 2014—2015. The goal of the present study was
to investigate the possible benefits of LD blood trans—
fusion in terms of decreased time on the mechanical
ventilator, length of stay in ICU and prolonged 90—
day survival.

MATERIAL AND METHODS

Patients and data collection

A retrospective cohort study was conducted from
January 2014 to January 2015 in pediatrics patients
undergoing cardiac surgery at the West China Hospi—
tal. Pediatric patients who were no more than 3 years
old and received blood transfusions were deemed
eligible. Data collection consisted of information on
patient characteristics, operative details, time spent
on the mechanical ventilator, length of stay in ICU
and the rates of 90—day survival. Information on all
RBC units transfused during their hospitalization was
obtained from the blood bank laboratory information
system (LIS); while patient characteristics, operative
details, time spent on the mechanical ventilator, length
of stay in ICU and the 90—day survival were obtained
from the hospital information system (HIS). The scor—
ing of operation was assessed retrospectively on the
basis of the records.

Blood components supply

All blood components were supplied by the Cheng—
du Blood Center. Non-leukocyte—depleted blood
products (NLD) were blood component that remove
plasma and buffy—coat layer from a whole blood unit
and add saline—adenine—glucose—mannitol solution.
Compared to NLD, LD is a blood component that not
only has plasma and buffy—coat layer removed from a
whole blood unit but is also filtered to reduce leuko—
cyte to less than 5x10° cells/U. The length of storage
for the RBCs used for pediatric transfusions was no
more than 15 days.

Statistical analysis

The data here are reported as frequencies, means
and standard deviations, or medians and quartile. The
values are presented as mean*standard deviation as
well as median (quartile). Baseline characteristics:
gender, age, weight, surgical difficulty index and unit
per transfusion; time on the mechanical ventilator and
the lengths of ICU stay; as well as the 90—-day survival
rates and patients with infection were analyzed with a

Mann—Whitney U test. The analyses were performed
by using the SPSS. For statistics, a P value < 0.05 was
considered significant.

RESULTS

In total, 174 pediatric cardiac surgery patients were
included in the study. These patients underwent 24
types of cardiac surgery procedures. The average age
was 21.90 months old and the average weight was 9.18
kg. There were 107 patients in the NLD group and
67 in the LD group. As shown in Table 1, there were
no significant statistic differences between the two
groups with respect to baseline characteristics: gen—
der, age, weight, surgical difficulty index and unit per
transfusion.

Statistically significant differences were detected in
the time spent on the mechanical ventilator [(5.3+2.0)
d vs. (2.6£1.0) d; P=0.010] and the lengths of ICU
stay [(9.4£6.0) d vs. (5.614.0) d; P=0.020] between
the NLD group and the LD group. Patients in LD
group were associated with less time on the mechani—
cal ventilator and ICU stay as compare to NLD group.

The 90—-day survival rate was 97.6% and the infec—
tion rate was 18.4% in all children. No statistically
significant differences were detected in the 90—-day
survival rates (95.3% vs. 98.5%, P=0.260) and pa—
tients with infection (16.8% vs. 20.9%, P=0.500) be—
tween the NLD group and the LD group.

Table1 Demographic, surgical, and outcome variables
in pediatrics in two groups

Variable NLD group LD group P Value
Boy, n(%) 66(62) 41(61) 0.950

Age, m 21.93+5.72 21.85£8.07 0.610
Weight, kg 9.22+3.01 9.11%£2.87 0.850
Surgery type, n

VSD repair 15 17

ASD repair 9 5

TOF repair 17 11

Arterial switch operation 2 0

Other 64 34

Surgical difficulty index 5.7(5.7-52.9) 5.7(5.7-44.0) 0.887

Unit per transfused 2.5(2.5-3.0) 3.0(1.5-3.0) 0.163

90—days survive, n(%) 102(95.3) 66(98.5) 0.260
Patients with infection, (%) 18(16.8) 14(20.9) 0.500
Days in the ICU 9.4+6.0 5.614.0 0.010
Days on the mechanical ventilator ~ 5.3+2.0 2.61.0  0.020

DISCUSSION

In the present study, favorable effects of LD trans—
fusion were found in the time spent on the mechani—
cal ventilator and length of stay in ICU in pediatric
patients undergoing cardiac surgery. This study high—
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lighted that transfusing LD to pediatric patients un—
dergoing cardiac surgery was associated with better
outcomes of early mechanical ventilator extubation
and a shorter length of stay in ICU when compared
to patients transfusing NLD erythrocytes. To date,
no prospective clinical trials have tested whether LD
blood can decrease ventilation time or other postop—
erative complications in pediatric patients undergoing
cardiac surgery.

LD was introduced into cardiac surgery in an ef-
fort to alleviate the perioperative inflammatory
response. Besides, the incidences of febrile non
hemolytic transfusion reactions, HLA alloimmuni—
zation, and cytomegalovirus transmission have been
decreased by effective reduction of white blood cell
(WBC) in blood components 15191 "The benefits of
the WBC reduction in decreasing postoperative in—
fections or mortality are confirmed in adults in sev—
eral randomized studies'”. Although we did not find
significant differences in postoperative infections or
mortality between the NLD group and the LD group,
there was trend for the LD group to have a higher
90—day survival rate.

It is noteworthy that we focused on a group of
pediatrics weighing 4 to 10 kg. And these patients
received 2.5 RBC units/person averagely, a heavy
transfusion. The strengths of our initiative are that we
had very limited exclusion criteria and performed a
universally available test, making our study applica—
ble and possible in other institutions. To our knowl—
edge, this is the only investigation among pediatric
cardiac surgical patients that addresses strategies to
use LD blood transfusion. Our study demonstrated
that pediatric patients who underwent cardiac sur—
gery associated with LD had a decreased time spent
on mechanical ventilator and in ICU stay. The result
of this study was especially important for pediatric
patients undergoing cardiac surgery, who received
heavy transfusion.

This is a retrospective clinical study with all the
methodological limitations of such a study. And,
although our study design appears to have resulted
in well-matched groups regarding almost all vari—
ables, unrecognized differences between the groups
or in the treatment of the patients might have existed
and influenced our results. Large size prospective
clinical trials to test whether LD blood can decrease
ventilation time or other postoperative complications
in pediatric patients undergoing cardiac surgery are
strongly warranted.

References
[1]  Society of Thoracic Surgeons Blood Conservation

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

Guideline Task Force, Ferraris VA, Ferraris SP, et al.
Perioperative blood transfusion and blood conservation
in cardiac surgery: the Society of Thoracic Surgeons and
The Society of Cardiovascular Anesthesiologists clinical
practice guideline. Ann Thorac Surg, 2007, 83(5 Suppl):
527-86.

Society of Thoracic Surgeons Blood Conservation
Guideline Task Force, Ferraris VA, Brown JR, et al.
2011 update to the Society of Thoracic Surgeons and the
Society of Cardiovascular Anesthesiologists blood con—
servation clinical practice guidelines. Ann Thorac Surg,
2011, 91(3): 944-82.

Juneja R, Mehta Y. Blood transfusion is associated with
increased resource utilisation, morbidity, and mortality
in cardiac surgery. Ann Card Anaesth, 2008, 11(2): 136—
7; author reply 137-8.

Murphy GJ, Reeves BC, Rogers CA, et al. Increased
mortality, postoperative morbidity, and cost after red
blood cell transfusion in patients having cardiac surgery.
Circulation, 2007, 116(22): 2544—52.

Koch CG, Li L, Duncan Al, et al. Transfusion in coro—
nary artery bypass grafting is associated with reduced
long—term survival. Ann Thorac Surg, 2006, 81(5):
1650-7.

Bjursten H, Dardashti A, BjOrk J, et al. Transfusion of
sex—mismatched and non—leukocyte—depleted red blood
cells in cardiac surgery increases mortality. J Thorac
Cardiovasc Surg, 2016, 152(1): 223-232 el.

Bilgin YM, van de Watering LM, Eijsman L, et al. Dou—
ble-blind, randomized controlled trial on the effect of
leukocyte—depleted erythrocyte transfusions in cardiac
valve surgery. Circulation, 2004, 109(22): 2755-60.

van de Watering LM, Hermans J, Houbiers JG, et al.
Beneficial effects of leukocyte depletion of transfused
blood on postoperative complications in patients under—
going cardiac surgery: a randomized clinical trial. Cir—
culation, 1998, 97(6): 562-8.

Kipps AK, Wypij D, Thiagarajan RR, et al. Blood trans—
fusion is associated with prolonged duration of mechan—
ical ventilation in infants undergoing reparative cardiac
surgery. Pediatr Crit Care Med, 2011. 12(1): 52—6.
Reeves BC, Murphy GIJ. Increased mortality, morbidity,
and cost associated with red blood cell transfusion after
cardiac surgery. Curr Opin Cardiol, 2008, 23(6): 607—
12.

Salvin JW, Scheurer MA, Laussen PC, et al. Blood
transfusion after pediatric cardiac surgery is associated
with prolonged hospital stay. Ann Thorac Surg, 2011,
91(1): 204-10.

Iyengar A, Scipione CN, Sheth P, et al. Association of
complications with blood transfusions in pediatric cardiac
surgery patients. Ann Thorac Surg, 2013, 96(3): 910-6.
Bilgin YM, van de Watering LM, Eijsman L, et al. Is in—
creased mortality associated with post—operative infec—
tions after leukocytes containing red blood cell transfu—
sions in cardiac surgery? An extended analysis. Transfus
Med, 2007, 17(4): 304-11.



64 Leukocyte—depleted erythrocyte transfusion with less ICU stay, 2017, 1(4)

[14] Kneyber MC, Grotenhuis F, Berger RF, et al. Trans— of white cell-reduced blood components—a randomized
fusion of leukocyte—depleted RBCs is independently trial. Transfusion, 1991, 31(7): 588-94.
associated with increased morbidity after pediatric car— [16] Vamvakas EC, Blajchman MA. Universal WBC reduc—
diac surgery. Pediatr Crit Care Med, 2013, 14(3): 298— tion: the case for and against. Transfusion, 2001, 41(5):
305. 691-712.

[15] Oksanen K, Kekomiki R, Ruutu T, et al. Prevention of (Received 20 November 2017, Revised 06 Decem—

alloimmunization in patients with acute leukemia by use ber 2017, Accepted 10 December 2017)



