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Background Retrospective reviews have found the use of stored packed red blood cells (PRBCs) in priming to be

associated with increased risk of postoperative complications. The purpose of study was to prospectively

investigate the influence of duration of storage of PRBCs used in priming the cardiopulmonary bypass

(CPB) circuit on the metabolic profile of the patients, and postoperative outcome after paediatric cardiac

surgery.

Methods Between January 2015 andDecember 2015, 198 consecutive children operated for cardiac surgery usingCPB

and received blood for priming the circuit were included. Patients were divided into two groups based on

the duration of storage of the blood, newer PRBCs group who received blood stored for �14 days and the

older PRBCs group who received blood stored for >14 days.

Results Mean duration of blood storage used for priming in newer PRBCs blood group (n = 103) was 8.4 � 3.7 days

while it was 21.9 � 4.5 days in older PRBCs group (n = 95). Metabolic parameters of the PRBCs improved to

physiological limits in both the groups after initiation of CPB. Postoperative hepatic, pulmonary, haema-

tological complications, sepsis and multi-organ failure were more in the old PRBCs group. However, the

difference was not significant. Similarly, there was no significant difference in incidence of prolonged

mechanical ventilation, intensive care unit stay and hospital stay and mortality between the two groups.

Conclusions Metabolic parameters of the stored blood become normal after initiation of CPB irrespective of duration of

storage. In paediatric patients without significant co-morbidity, undergoing cardiac surgery, transfusion of

washed stored blood up to 28 days in CPB priming is safe especially if lesser amount of transfusion is

required.
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Introduction
Packed red blood cells (PRBCs) is often required in the

priming of the paediatric cardiopulmonary bypass (CPB)

circuit to prevent anaemia during and after the CPB [1].

The volume of PRBCs transfused in the priming may

amount to a massive transfusion in neonates and small

infants [2]. The storage medium for blood leads to signifi-

cant alterations in the biochemical and metabolic profile of

the PRBCs, which worsens with the increasing duration of

storage. These changes, called ‘storage lesions’, may affect

function, viability, and quality of RBCs [3]. The clinical

importance of storage lesions has remained controversial

and, therefore, there is no consensus regarding cut-off for

the fresh or the old PRBCs [4]. Moreover, certain studies

found a significant correlation between increasing dura-

tion of PRBCs storage and increased rate of morbidity and

mortality following transfusion [5–10] while other studies

have failed to find any such correlation [11–14]. The prob-

able reasons for these discrepancies are: the retrospective

nature of the studies, lack of stringent criteria, heteroge-

neity of the study designs and patient groups, use of

different outcome parameters, and various cut-offs of

PRBC age (5–27 days) [9,10,14].

Due to fear of adverse effects of storage, most paediatric

cardiac surgery units prefer to use fresh blood for priming of

the CPB circuit [15]. Availability of fresh PRBCs is, however,

usually limited. Therefore, paediatric surgeons may be com-

pelled to use stored blood to prevent unnecessary delay in

surgeries.

We performed this prospective observational study to

evaluate the effect of duration of storage of PRBCs used in

CPB priming in paediatric cardiac surgery on postoperative

morbidity and mortality. We also evaluated for duration of

storage of PRBCs on final constitution of prime during and

after CPB. We chose 14 days as the cut-off for fresh and

stored PRBCs grouping asmany previous studies have found

a storage duration of more than 14 days to be hazardous

[7,10,16].

Material and Methods
The study was approved by our institutional ethics commit-

tee and informed and written consent was obtained from the

parents of all the patients. Data were collected prospectively

in 198 consecutive newborns, infants and small children

operated between January 2015 and December 2015 aged

between 4 days to 8 years who underwent cardiac surgery

using CPB andwho required PRBCs transfusion to prime the

CPB circuit. The median value of blood storage time was

assessed, and patients were attributed to the newer blood

group if they received PRBCs in priming that had been stored

for �14 days while patients were attributed to the older

blood group if they received PRBCs in priming stored for

>14 days.

The primary endpoints of the study were to determine

and compare the patients’ morbidity and mortality based
on the duration of storage of the PRBCs used in priming.

For comparison, patients were divided into two groups,

newer vs. older blood. The secondary endpoint was to

examine the change in metabolic profile of patients dur-

ing and after CPB based on duration of storage of PRBCs.

Postoperative morbidities were determined as per pre-

determined criteria defined by international paediatric

sepsis consensus conference definitions [17]. Morbidities

recorded were sepsis, renal failure, hepatic failure, hae-

matological failure, neurological failure and respiratory

failure. Multi-organ failure (MOF) was defined as >1

organ failure. Mortality data was recorded for intraop-

erative death or death during postoperative period

within hospital.

Surgical Technique
Anaesthesia was carried out according to our institutional

practice. Induction of anaesthesia was achieved with intra-

venous midazolam, ketamine and opioid anaesthetic (fenta-

nyl) and it was maintained with fentanyl and sevoflurane.

Neuromuscular blockade was achieved with repeated dose

of vecuronium. All patients were intubated and were

mechanically ventilated. Standard monitoring was used,

which included a radial or femoral artery catheter for sys-

temic arterial blood pressure monitoring and intermittent

blood sampling, a triple lumen right internal jugular or

femoral central venous catheter for central venous pressure

monitoring, and oesophageal and rectal temperature probes.

Cardiac cannulation was performed after intravenous

administration of 4 mg/kg of unfractionated heparin and

after an activated clotting time of longer than 400 seconds

was achieved. Intermittent heparin boluses were adminis-

tered during CPB to maintain an activated clotting time in

this range before and during CPB. Separate venous cannula-

tion of the superior and inferior vena cava or single right

atrial cannulation was performed as per the age of patient

and surgeons’ preference. The arterial cannula was placed

into the ascending aorta. All surgeries were performed on

mild, moderate or deep hypothermia depending upon the

surgery. The CPB circuit included a hollow fibre oxygenator

(Quadrox-1 Neonatal HMO,Maquet, Rastatt, Germany) with

haemo filter (Hemoconcentrator, Spectra Medical Devices

Life Sciences Ltd., Dublin, Ireland).

In all the patients, the CPB circuit was primed with

Ringer’s lactate solution. The volume of PRBCs added

was titrated to reach a haematocrit of 30% once the patient

was connected to the circuit and CPB was initiated. The

volume of Ringer’s lactate equal to PRBCs added to prime

was removed from the circuit by ultrafiltration. The total

priming volume varied between 300 mL and 800 mL.

Therefore, the amount of RBCs used in the priming

solution varied according to the patient’s baseline haema-

tocrit, weight, and the priming volume used. In all

patients, less than a 200 mL of PRBCs was used in prim-

ing. Cardiopulmonary bypass flow was targeted at

100 ml/kg to 150 mL/kg and subsequently adjusted

according to the patient’s temperature.



786 A.K. Bishnoi et al.
Data Collection
Demographic data was collected for all the patients included

in the study. The collected data include age (days), weight

(kilograms), haemoglobin (g/dl), serum creatinine level

(mg/dl), liver function test (serum bilirubin level (mg/dl),

serum glutamate oxaloacetate transaminase (SGOT) (U/l),

serum glutamate pyruvate transaminase (SGPT) (U/l), plate-

let count (cells/cc), total count (cells/cc). Intraoperatively, a

record was made for type of operation, aortic cross clamp

and CPB duration (minutes), priming volume (mL), lowest

temperature (�C), and lowest haematocrit (%) reached while

on CPB.

The duration of storage of PRBCs used in CPB primingwas

recorded for all the patients. Metabolic data was recorded

from the arterial blood analysis. For arterial blood gas anal-

ysis, the first sample was drawn from the PRBCs for priming

(T0). Then, the calculated amount of PRBCs to achieve the

haematocrit of 30% on CPB was added to the priming solu-

tion, filtration of equal amount of priming solution was

performed and the final priming solutionwas circulatedwith

low flow of air at room temperature. A second sample was

then taken from the CPB priming solution (T1). A third

sample was drawn 20 minutes after initiation of CPB (T2).

The last blood sample was drawn on arrival to the paediatric

intensive care unit (PICU) after the conclusion of the opera-

tion (T3).

For metabolic profile, the data recorded were: arterial pH,

sodium (mEq/l), potassium (mEq/l), calcium (mEq/l), bicar-

bonate (mEq/l), and glucose (mg/dl). Postoperatively, a

record was made for duration of mechanical ventilation

(hours), intensive care unit (ICU) stay (hours), and blood
Figure 1 Distribution of different surgical procedures performe
Abbreviations: ASD, atrial septal defect; VSD, ventricular sep
connection; ASO, arterial switch operation; TOF, tetralogy of Fa
loss (ml). A recordwasmade for postoperative renal, hepatic,

pulmonary, neurologic complications, sepsis and mortality.

Statistics
The statistical analysis was performed using SPSS v20.0 (IBM

Corp., Armonk, NY, USA). Continuous variables are pre-

sented as themean (SD) and categorical variables as numbers

and percentages. To compare the normally distributed data,

Student’s t test was used. To compare the non-normally

distributed data, Mann-Whitney U test was used. Chi square

test was used to compare the categorical variables. p < 0.05

was considered statistically significant. Covariates included

in the multivariate models were body weight, age, aortic

cross clamp time, and CPB time, as well as the transfused

volume of PRBCs.
Results
Patients were divided into two groups based on the duration

of storage of PRBCs used in prime: Newer blood group

(�14 days storage time, n = 103); or Older blood group

( > 14 days of storage time, n = 95). Mean duration of storage

of the PRBCs used for priming the CPB circuit and subse-

quent intraoperative transfusions was 8.4 � 3.7 days in the

newer PRBCs group while it was 21.9 � 4.5 days in the older

PRBCs group (range: 2 to 28 days). Figure 1 shows the

different surgeries performed in both the groups. Table 1

shows the baseline characteristics, preoperative and postop-

erative haemato-chemical parameters and intraoperative

CPB data for patients receiving newer or older blood. There

was no statistically significant difference between the new
d.
tal defect; TAPVC, total anomalous pulmonary venous
llot.



Table 1 Demographic data, preoperative and postoperative parameters in both the groups.

Newer PRBCs group (n = 103) Older PRBCs group (n = 95)

Mean � SD Mean � SD

Age (days) 437.2 � 545.4 379.9 � 471.3

Sex (male) 68 48

Weight (Kg) 6.12 � 3.1 5.8 � 3.2

Lowest haematocrit (%) 28.4 � 3.1 29 � 3.9

Aortic cross clamp (minutes) 64.5 � 45.3 52.3 � 39.3

CPB duration (minutes) 93.3 � 55.2 82.6 � 44.9

STAT Score 2 (1-4) 3 (1-5)

Lowest temperature (�C) 31.7 � 3.4 31.5 � 2.6

Duration of MVT (hours) 59.4 � 76.2 80.2 � 135.9

ICU Stay (days) 8.0 � 5.8 9.6 � 11.6

Hospital stay (days) 8.9 � 6.0 11.1 � 11.5

Preoperative parameters

Haemoglobin (g/dl) 11.9 � 1.5 12.5 � 2.3

Platelet (numbers/cc) 398125 � 140831 369895 � 146217

Creatinine (mg/dl) 0.45 � 0.22 0.46 � 0.16

Bilirubin (mg/dl) 1.1 � 1.8 1.5 � 1.9

Total count (counts/cc) 13342 � 4801 11726 � 3483

SGPT (U/l) 36.8 � 69 31.7 � 44.4

SGOT (U/l) 45.6 � 38.8 63.1 � 82.0

Postoperative parameters

Haemoglobin (g/dl) 13.4 � 2.6 13.2 � 2.6

Platelet (numbers/cc) 220732 � 89715 195271 � 119157

Creatinine (mg/dl) 0.50 � 0.18 0.47 � 0.14

Bilirubin (mg/dl) 1.4 � 1.6 2.2 � 1.6*

Total count (counts/cc) 15433 � 5647 13511 � 4985

SGPT (U/l) 24.5 � 25.4 25.6 � 14.1

SGOT (U/l) 125.8 � 135.0 146.8 � 83.2

Abbreviations: PRBCs, packed red blood cells; CPB, cardio pulmonary bypass; ICU, intensive care unit; SGOT, serum glutamate oxaloacetate transaminase; SGPT,

serum glutamate pyruvate transaminase; STAT Score, The Society of Thoracic Surgeons–European Association for Cardio-Thoracic Surgery Congenital Heart

Surgery Mortality Categories (STAT-Mortality Categories).
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and old PRBCs groups in terms of age (437.2 � 545.4 days

(median 212 days) vs 379.9 � 471.3 days (median 184 days,

p = 0.58), weight (6.12 � 3.1 kg vs 5.8 � 3.247 kg, p = 0.67),

STAT Score (The Society of Thoracic Surgeons � European

Association for Cardio-Thoracic Surgery Congenital Heart

Surgery Mortality Categories (STAT-Mortality Categories))

(median 2 in newer blood group vs 3 in older blood group

(p = 0.42)), duration of aortic cross clamp (64.5 � 45.3mins vs

52.3 � 39.3 mins, p = 0.61)), duration of CPB (92.5 � 58.9 vs.

88.6 � 45.7 mins, p = 0.71), lowest haematocrit (28.4 � 3.1 vs.

29 � 3.9%, p = 0.41), and lowest temperature (31.6 � 3.4 vs.

31.4 � 2.6, p = 0.74) on CPB. Similarly, there were no signifi-

cant differences in the preoperative and postoperative hae-

mato-chemical profile of the patients in two groups except for

postoperative bilirubin and serum glutamate pyruvate trans-

aminase (SGPT) which was significantly more in older blood

group.

Table 2 shows the metabolic profile of the patients and

stored PRBCs in both the groups and changes during and
after CPB. Preoperative metabolic profile was comparable in

both the groups. In the metabolic profile of the stored blood

(T0), the pH of older PRBCs group was significantly lower

than newer PRBCs group (6.71 � 0.1 vs 6.9 � 0.1 respectively,

p < 0.001). Further, potassium concentration was signifi-

cantly more while glucose concentration was significantly

lower in older PRBCs group compared to newer PRBCs

group (potassium concentration: 11.6 � 3.7 mEq/l vs

17.8 � 4.4 meq/l, p < 0.001 and glucose concentration:

392.7 � 114.3 mg/dl vs. 274.9 � 117.8 mg/dl, p < 0.001

respectively). Haematocrit, sodium, calcium levels were

comparable in both the groups. Addition of PRBCs to the

priming solution resulted in a significant decrease in the

haematocrit, potassium, glucose levels in both groups

(p < 0.01) while there was no significant change in sodium

levels. Comparing between the groups, pH was significantly

more while potassium was significantly lower in newer

blood group. Glucose levels were comparable in both

the groups. Twenty (20) minutes after initiation of CPB



Table 2 Metabolic profile of the patients, stored PRBCs, during and after CPB.

Newer PRBCs group (n = 103) Older PRBCs group (n = 95) P value

Preoperative data (Mean � SD)

pH 7.46 � 0.11 7.43 � 0.09 0.11

HCT (%) 37.7 � 4.3 39.375 � 8.9 0.24

K+ (meq/L) 3.36 � 0.5 3.33 � 0.6 0.76

Na+ (meq/L) 140.8 � 5.0 141.7 � 6.2 0.43

Ca+ (meq/L) 1.0 � 0.3 1.1 � 0.3 0.12

Glucose (mg/dl) 103.2 � 47.1 99.1 � 41.1 0.64

Packed red blood cell (T0) (Mean � SD)

pH 6.90 � 0.1 6.71 � 0.1 <0.001

HCT (%) 49.2 � 5.6 51.4 � 7.7 0.09

K+ (meq/L) 11.6 � 3.7 17.8 � 4.4 <0.001

Na+ (meq/L) 154.6 � 12.8 149.3 � 16.1 0.25

Ca+ (meq/L) 0.23 � 0.2 0.21 � 0.1 0.65

Glucose (mg/dl) 392.7 � 114.2 274.9 � 117.8 <0.001

Prime (T1) (Mean � SD)

pH 7.1 � 0.1 7.0 � 0.2 <0.001

HCT (%) 27.5 � 5.4 28.1 � 5.2 0.09

K+ (meq/L) 7.4 � 1.7 10.9 � 2.3 <0.001

Na+ (meq/L) 154.9 � 9.7 147.3 � 6.7 <0.001

Ca+ (meq/L) 0.8 � 0.2 0.9 � 0.2 0.10

Glucose (mg/dl) 90.6 � 22.9 81.5 � 27.5 0.07

On CPB (T2) (Mean � SD)

pH 7.46 � 0.1 7.43 � 0.1 0.14

HCT (%) 30.7 � 3.6 31.2 � 3.3 0.48

K+ (meq/L) 4.1 � 0.8 4.4 � 1.0 0.16

Na+ (meq/L) 143.1 � 7.3 144.0 � 5.6 0.46

Ca+ (meq/L) 1.2 � 0.3 1.2 � 0.2 0.85

Glucose (mg/dl) 193.9 � 67.4 199.6 � 78.4 0.69

End Off CPB (T3) (Mean � SD)

pH 7.44 � 0.1 7.43 � 0.1 0.44

HCT (%) 36.7 � 5.2 36.3 � 5.0 0.66

K+ (meq/L) 3.6 � 0.8 3.7 � 0.9 0.28

Na+ (meq/L) 144.3 � 3.8 144.7 � 5.5 0.63

Ca+ (meq/L) 1.2 � 0.3 1.3 � 0.3 0.39

Glucose (mg/dl) 213.7 � 67.5 208.6 � 55.21 0.68

Abbreviations: PRBCs, packed red blood cells; HCT, haematocrit; K+, potassium, Na+, sodium; Ca+, calcium; CPB, cardiopulmonary bypass.

788 A.K. Bishnoi et al.
(T1), metabolic profile improved to normal physiological

limits and remained normal after weaning off CPB (T2)

except glucose levels. Glucose levels were significantly more

than physiological limits in both the groups at both time

points (T2 and T3). At both time points, metabolic profile

was comparable in both the groups.

In the newer PRBCs group, mean amount of intraoperative

PRBCs transfusion was 123 � 11 ml while total amount of

PRBCs transfusion was 192 � 88 ml. Similarly, in the older

PRBCs group, mean amount of intraoperative PRBCs trans-

fusion was 128 � 14 ml while total transfusion was

206 � 94 ml. Therefore, mean amount of intraoperative

PRBCs transfusion in newer PRBCs group was 26 ml/kg

while total transfusion was 40 ml/kg. The same transfusion
in old PRBCs group was 29 ml/kg and 45 ml/kg, respec-

tively. There was no significant difference in intraoperative

and postoperative transfusion in both the groups. A total of

26% patients in the newer PRBCs group and 44% of patients

in the old PRBCs group developed at least one complication

(Figure 2). The most common complication in the newer

PRBCs group was pulmonary (9%) while in the old PRBCs

group it was hepatic (18%). In the older PRBCs group, a total

of 15% patients developed MOF compared to 8% in newer

PRBCs group. Similarly, 13% of patients in the older PRBCs

group required prolonged mechanical ventilation compared

to 12% of patients in the newer PRBCs group. Incidence of all

postoperative complications including MOF was more in the

old PRBCs group. The only exception was neurological



Figure 2 Postoperative complications and mortality in both the groups.
Abbreviations: MOF, multi organ failure; PMV, prolonged mechanical ventilation.
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complication which was more in the newer PRBCs group.

However, none of the complications reached the statistically

significant level on univariate analysis except liver dysfunc-

tion. Liver dysfunction was significantly more common in

the old PRBCs group. However, after correcting for other

confounding factors like age, weight, aortic cross clamp time,

CPB time, and volume of PRBCs transfused, none of the

complications was found to be significantly associated with

duration of storage.

As with postoperative complications, duration of mechan-

ical ventilation, and duration of ICU and hospital stay were

more in the old PRBCs group (Table 1). However, none of

these parameters reached the statistically significant level.

There were no intraoperative deaths. A total of six patients in

the newer PRBCs group and three patients in the old PRBCs

group died in the postoperative period (Figure 2). The dif-

ference was not statistically significant.
Discussion
Since the first report by Koch et al. [7] on the association

between the transfusion of old stored PRBCs and poor

outcome after coronary artery bypass grafting, many stud-

ies found similar associations in patients undergoing pae-

diatric cardiac surgery. Studies have also reported that use

of old stored PRBCs in the priming of the CPB circuit

increases the risk of postoperative complications in paedi-

atric patients. Ranucci et al. [1], in their retrospective review,

found that the intraoperative transfusion of PRBCs that had

been stored for >4 days was associated with a significantly

increased risk of postoperative pulmonary complications in

paediatric patients operated for cardiac surgery with blood

prime of the CPB circuit. Similarly, Redlin et al. [4] in their
retrospective study, found a significantly increased risk of

postoperative blood transfusion, prolonged mechanical

ventilation and increase in C reactive protein in patients

receiving older PRBCs. Our results are inconsistent with

these studies. In our study, we did not find any association

between the duration of PRBCs storage and the risk of

postoperative complications, prolonged mechanical venti-

lation or postoperative transfusion. Also, the amount of

postoperative transfusion, duration of mechanical ventila-

tion, ICU stay and hospital stay were comparable in both the

groups. Our results are in agreement with recent random-

ised control trials. A randomised control trial by Steiner

et al. [18] in patients undergoing complex cardiac surgery,

by Fergusson et al. in very low birth weight infants [19], and

by Lacroix et al. [20] in critically ill adults failed to show any

morbidity or survival advantage with transfusion of fresh

PRBCs compared to old stored PRBCs. In our study, we also

did not find any morbidity or survival advantage with

transfusion of newer blood.

The deleterious effects of stored blood are presumed to be

due to its metabolic and biochemical changes, depletion of

2,3-diphosphoglycerate, a greater built-up of inflammatory

mediators in the supernatant volume and immunomodula-

tory effect of transfused blood [21,22]. Metabolic changes

such as hyperkalaemia, citrate toxicity, lactic acidosis and

hypothermia may lead to depression of left ventricular func-

tion, while haemolysis with the generation of free haemo-

globin interacts with nitric oxide (NO) that leads to

endothelial dysfunction ultimately contributing to intravas-

cular thrombosis and vasoconstriction. Free iron may

increase the risk of infections [23]. However, apart from

the duration of storage of PRBCs and the preexisting condi-

tion of the recipient i.e. trauma, cardiac or ICU patients, the

deleterious effects of the transfused PRBCs predominantly
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depends upon the volume of PRBCs transfused. A study by

Weinberg et al. [10] in 1,647 trauma patients, found that, in

patients who received one or two units of PRBCs, crude in-

hospital mortality was similar between the patients trans-

fused with <14 days or >14 days stored blood (mortality

14.0% vs. 13.5% respectively, p = 0.80). Similarly, a recent

retrospective review byManlhiot et al. [24] in 1,225 paediatric

patients operated for cardiac surgery on CPB found that

PRBCs stored for >14 days was a not a significant risk factor

for postoperative bleeding, renal insufficiency, duration of

hospital stay and mortality only if the amount of postopera-

tive transfusion was <150 ml/kg.

Both these studies may explain the reason for the variable

associations reported by several retrospective and prospec-

tive studies between duration of storage of PRBCs and post-

operative outcome. Most of these studies have not compared

the amount of PRBCs transfusion and postoperative compli-

cations [5–14]. The probable reason for the absence of associ-

ation between the postoperative complications and duration

of storage of PRBCs in our study was the small amount of

PRBCs transfusion. In our study, the mean amount of trans-

fusion in new PRBCs group and old PRBCs group was

40 ml/kg and 45 ml/kg, respectively.

Apart from the effect on postoperative outcome, another

major concern with the use of old stored PRBCs in the prime

is massive and rapid transfusion of substantial metabolic

load including potassium that may result in haemodynamic

instability [25,26]. Studies have recommended washing the

PRBCs in a cell saver before addition to the prime [27] or

ultrafiltration of priming fluid before initiation of CPB to

reduce the adverse effects of stored PRBCs [28]. In our study,

we used ultrafiltration of PRBCs prior to initiation of CPB to

decrease the metabolic load of the stored PRBCs. We found

that ultrafiltration of the prime, reduced the overall meta-

bolic load of PRBCs; still the final prime in old PRBCs group

had a significantly low pH and high potassium compared to

new PRBCs group. However, this metabolic load did not

have any harmful effect as shown by comparable duration of

mechanical ventilation (p = 0.8) and ICU stay (p = 0.82)

between the two groups. Our results also showed that stor-

age duration of PRBCs used for priming had aminimal effect,

if any, on metabolic changes immediately after the onset of

CPB, during the entire course of CPB and early after weaning

regardless of the volume of priming solutions used.

As expected, we found a significant increase in postopera-

tive bilirubin and SGPT in the old PRBCs group due to more

haemolysis of the old stored PRBCs. However, both these did

not have any significant impact on postoperative outcome.
Limitations
There are three limitations of our study. First, we have used

blood stored up to 28 days. So we cannot predict the

outcome with use of PRBCs stored for 29 to 42 days dura-

tion. Second, although not statistically significant, most of

postoperative complications were frequent in the old
PRBCs group. As the amount of PRBC transfused in our

series was only 40 ml/kg, we cannot generalise the out-

come to patient requiring >150 ml/kg PRBCs transfusion.

Third, the total number of patients included in our series

was small and without associated significant co-morbid-

ities. The significance of our results may change with an

increase in the number of patients and in high risk patients.

Therefore, we recommend randomised controlled trials

including a larger number of patients, patients with asso-

ciated preoperative co-morbidities and patients requiring a

larger volume of PRBCs transfusion.
Conclusion
Metabolic parameters of the stored PRBCs become normal

after initiation of CPB irrespective of duration of storage of

PRBCs. Transfusion of PRBCs stored for >14 days in CPB

priming during paediatric cardiac surgery does not lead to

adverse outcomes. Based on our findings, we conclude that

blood stored up to 28 days can be safely used in CPB prime in

paediatric patients where a lesser amount of total transfusion

is expected.
References
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